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Introduction

NATO Advanced Research Workshop entitled "Preparedness against bioterrorism and re​emerging infectious diseases - regional capabilities, needs and expectations in Central and Eastern Europe countries" was held on January 15-18,2003 in Warsaw, Poland. The meeting was organized by Military Institute of Hygiene and Epidemiology, Warsaw Poland in co​operation with Catacuzzino Institute, Bucarest, Romania. The meeting was sponsored by NATO Scientific and Environmental Affairs Division, U.S. Army Research Office and the U.S. Army Soldier and Chemical, Biological Command as well as U.S. Navy Office of Naval Research International Field Office and The Defense Advanced Research Projects Agency.

In total, 36 representatives of NATO countries, 12 representatives of Partnership for Peace countries two key-speakers from other countries (Brazil, Switzerland), a representative of an international organization (WHO), a representative of NATO Weapons of Mass Destruction Centre as well as four scientists representing pharmaceutical and applied research business actively participated in the meeting.

Aim of the Workshop

The objective of the Workshop was mainly to provide countries, where biodefence system is currently to be built or improved, with experience of the countries that are more advanced and/or have already been exposed to and responded to bio-terrorism attack. Such an approach was taken to allow avoiding mistakes and to allocate properly limited resources in building preparedness. The ARW aimed also to increase of awareness of the problem on the political level in the Region. Another objective was to consolidate the community of experts in the Region and to reinforce connections with NATO and other international organisations in this particular area.

Agenda

The agenda was structured in a way to encompass possibly all directions a country should aim building its preparedness and response capacity.

These involved:

. continuous biological surveillance; real time epidemiology; global and regional


epidemiological and laboratory networks as defence tools;

. evaluation of the regional preparedness against bioterrorism and emerging infectious


diseases;

. rapid post-attack response capabilities building through infrastructure, effective risk


assessment, simulations, training and education;

. presence and future in applied research in BW detection and identification.

Disputants also considered other issues such like:

. multiple drug resistance of pathogens;

. transmission of diseases to and from animals;

. ecoterrorism issue including possibility of use of genetically modified food and feed as means of "biosocioterror";

.spread of BW related disease and logistic aspects of its control through i.a.: vaccination, drug prophylaxis and physical protection

Results of the Workshop

Current international effort in biological weapons non-proliferation and infrastructure building for biological attack prevention and response

Today our available systems for chemical, biological and radiological (CBR) crisis management are convoluted and fragmented. There is no single international system to provide all information needed to rapidly assess each situation and help bring a CBR crisis under control. Where would one go to determine needed actions to minimize effects of an outbreak and to avoid miscalculations and an escalation to armed conflict; to find and understand the region's geopolitical situation; the suspected movement and capabilities of

known terrorist organizations and individuals within the region; the intelligence and Interpol type organizations within the area; for identification of best laboratories for specific reported outbreak; whether or not the reported disease is endemic to the area and for having a thorough knowledge of the disease within a region; for available information on designated quick

reaction medical and operational teams and agricultural specialists specific to each type of crisis; for available pharmaceutical stockpiles across a region and constraints to use of those stockpiles; for airlift and air traffic control specialists; etc.? Today - there is no single organization or geographical location to answer all stated questions.

Several international bodies deal fragmentally with parts of the problem which stays within their competence. Some of these efforts were presented during this Workshop. Strengthening the Biological and Toxin Weapons Convention (BTWC)

BTWC remains a natural and most appropriate forum for the total elimination of the threat of BW. Unfortunately the progress in strengthening of BTWC significantly reduced its speed after obstruction of Ad Hoc Group negotiating a draft verification protocol to BTWC and the suspension of the BTWC Review Conference in 2001. After its resumption in 2002 the States Parties agreed on a follow-up process to hold three annual meetings for:

1.

adoption of necessary national measures to implement the prohibitions set forth in the Convention, including the enactment of penal legislation;

11.

elaboration of guidelines for national mechanisms to establish and maintain the security of and surveillance on pathogenic microorganisms and toxins;

111.

enhancing international capabilities for responding to, investigating and mitigating the effects of cases of alleged use of biological or toxin weapons or suspicious outbreaks of disease;

IV.

strengthening and broadening national and international institutional efforts and existing mechanisms for the surveillance, detection, diagnosis and combating of infectious diseases affecting humans, animals and plants;

promulgation and adoption of codes of conduct for scientists.

v.

However, judging by up-to-date pace of progress in strengthening of BTWC this process is spread over the years and it cannot cope with current demands.

World Health Organization (WHO)
The Resolution WHA55.20 of May 2002, mandated WHO to strengthen public health efforts for preparedness and response for the deliberate use of biological and chemical agents to cause harm. WHO actions are being implemented within the framework of the Global Health Security: Epidemic Alert and Response strategy as underlined in Resolution WHA54.14 of

May 2001. WHO's "network of networks" approach is based on direct formal and informal links to different institutions: Ministry of Health/National Disease Control Centres of member countries; WHO Regional & Country Offices; WHO Collaborating Centres/Laboratories; Epidemiology Training Networks; Military Laboratory Networks as well as Global Public Health Intelligence Network (GPHIN); electronic discussion sites;edia and non-governmental organizations (NGOs). In selected agents WHO works on guidelines for surveillance and control; information materials; network of international experts and reference laboratories as well as training modules epidemic intelligence and verification. WHO provided direct support to countries activities, e.g. to 26 laboratories from Africa, Middle East, Eastern Europe and epidemiology training programmes (e.g. EPINET, TEPHINET); provided close support to intervention and helped to establish 31 national plans for surveillance and early warning systems. WHO also has revised its 1970's report; the prepublication of the second edition Public health response to biological and chemical weapons: WHO guidance, was released in November 2001; the final document will be published in 2003. Using electronic means of communication WHO aims to meet half-way needs of to day's information society effectively by-passing public health authorities in their struggle for information.

European Union

Just recently the European Council has decided for setting up a network for epidemiological surveillance and control of communicable diseases for the European Community. This is considered in combining the different expertise in an outbreak investigation team (epidemiologist, microbiologist, infectious disease specialist, public health specialist, etc.). Depending on the situation and the course of disease this team has to be expanded by other experts.

Global Incident Analysis and Alerting System (GlAAS)
Another proposal to help overcome deficiencies is to develop an independent system, the Global Incident Analysis and Alerting System (GIAAS), to provide immediate information and analysis as well as alerting functions to those responsible for readiness and response to major CBR incidents, whether these incidents are natural or man-made. In the organizational structure of this system is based on Incident Analysis and Alerting Centers and designated reference laboratories (International Centers for Disease Research, Analysis and Reporting) which have access to restricted and public networks like GPHIN or ProMED-mail, monitoring infectious disease outbreaks and other global events. There are examples that such informal, frequently voluntary, networks proved to be effective and to provide faster and more detailed information than official institutions like WHO or OlE.

New "Scorpio" group

During the Workshop a need for re-establishment international team(s) similar to assembled during 1991 Gulf War Swiss "Scorpio" Group was expressed. These group(s) should be properly trained, equipped and vaccinated and could be dispatched on very short notice in suspected BW contaminated areas in order to assess the situation and provide advise to the local authorities and relief organizations in their effort to help casualties in civilian population.

Biological Weapons Prevention Project

The BioWeapons Prevention Project (BWPP) is a new global civil society activity that aims to strengthen the norm against using disease as a weapon. It was initiated by a group of non​governmental organizations concerned at the failure of governments to act. BWPP tracks governmental and other behaviour that is pertinent to compliance with international treaties and other agreements, especially those that outlaw hostile use of biotechnology. The project works to reduce the threat of bioweapons by monitoring and reporting throughout the world. BWPP supports and is supported by a global network of partners.

The main tasks of BWPP are monitoring, reporting compliance with the prohibition contained in the BTWC, relevant developments in specific regions and countries, governmental and other actions taken to implement the BTWC, scientific and technological developments related to the threat of BW, dual-use capabilities, initiatives by NGOs to strenghten the norm against BW as well as further networking. The project flagship publication is BioWeapons Monitor. The target audiences for it will include: decision​makers, diplomats, international organizations, media, academia and researchers, industry experts, civil society groups and the general public.

Preparedness to prevention and consequence management of biological attack through:

A. Strengthening tools of contemporary epidemiology

Epidemiology of Bioterrorism
The disputants recognized epidemiological surveillance in its traditional structure not to be effective to capture covert biological attack early enough. To minimize the effects of a biological terrorist attack, health care professionals and public health authorities must be aware of the threat of biological warfare and terrorism and have an increased index of suspicion that such an attack can occur. They must have some understanding of the classes of agents that have been and can be weaponized and their effects after inhalation and other dissemination methods. They need to be trained to recognize and treat casualties of biological warfare or terrorism and they must be able to apply appropriate preventive measures rationally and without unnecessary panic or alarm. Well before any event, public health authorities must implement surveillance systems so they can recognize patterns of nonspecific syndromes that could indicate the early manifestations of a biological warfare attack. The system must be timely, sensitive, specific and practical. To recognize any unusual changes in disease occurrence, surveillance of background disease activity should be ongoing, and any variation should be promptly followed up with a directed examination of the facts regarding the change.

U.S. national Epidemiology and Laboratory Capacity Program (ELC)

A way to enhance capacity to respond to emerging infectious diseases is development of a partnership between epidemiology and laboratory staff in order to facilitate investigation and reporting of outbreaks of infectious diseases. One such approach has been taken in USA. In 1994, CDC developed a plan with other federal agencies, state and local health departments, and other partners to enhance the nation's capacity to recognize and respond to emerging infectious disease threats. The Epidemiology and Laboratory Capacity (ELC) program is part of the national strategy to strengthen the public health infrastructure for infectious disease surveillance and response. The purpose of the ELC program is to assist state and eligible local public health agencies in strengthening basic epidemiologic and laboratory capacity to address infectious disease threats with a focus on notifiable diseases: food-borne; water​borne; vector-borne; vaccine-preventable, and drug-resistant infections. Furthermore, public health laboratories should have ready access to state-of-the-art reference diagnostics and molecular epidemiology tools.

U.S.. national Laboratory Response Network (LRN)

LRN is a national system designed to link state and local public health laboratories with advanced capacity clinical, military, veterinary, agricultural, water, and food-testing laboratories. It is a critical component of CDC's mission to lead the effort in strengthening the public health infrastructure, and consequently enhancing readiness to detect and respond to bioterrorism at the federal, state and local levels. It has the ability to detect and respond to agents that are released by a bioterrorist as well as those that occur naturally. This is particularly important, since the dispersal mechanism (intentional versus natural) will generally not be known at the time of initial detection. CDC's role through the LRN is to support the public health infrastructure, which is defined by public health laboratory work. Standardized protocols are available for each agent. In addition, CDC currently develops, manufactures, validates, packages, and ships all reagents used in the screening and confirmatory tests developed by CDC laboratories for these agents. Training and a proficiency testing program are also provided by CDC. Funding for the LRN has come from the Federal cooperative agreements, which began in 1999. The LRN played a critical and successful role in the nation's response to the bioterrorism-related anthrax incidents of 2001. LRN laboratories tested over 125,000 clinical specimens and environmental samples involving approximately 1 million assays.

European Network for Diagnostics of "Imported" Viral Diseases (ENIVD)

In Europe scientists from laboratories working in the field of diagnostics of "imported" viral

diseases in 19 countries have started to build up a network to improve the diagnostics of "imported" viral infections and have worked out objectives to be addressed in this collaboration. They are: to build a network of European laboratories working on diagnostics of "imported", rare and emerging viral infections. Provide mutual help in the exchange of diagnostic samples, i.e. sera, viruses, methods, and information in order to improve diagnostics; to identify those viral infections more likely to be imported and co-ordinate the objectives and identify laboratories, capable and willing to perform the rapid diagnostics «24h) of an acute case, suspected to be infected with a viral haemorrhagic fever; to work out recommendations for standardisation and quality control in diagnostics laboratories involved in the diagnostics of such diseases, to identify and operate standard assays according to defined quality control criteria, to optimise limited resources by exchanging reagents, methodologies, and expertise, to encourage regular contact within the network through meetings, exchange and training of laboratory personnel, to open the network for members of other European laboratories, as well as to organise and co-ordinate international activities with the "Surveillance network group", the "Task force on vaccines and viral diseases", or other national or international organisations like CDC and WHO.

The European Influenza Surveillance Scheme (EISS)

EISS is a modem and efficient European surveillance system that collects data from national networks on a regular weekly basis, combining both clinical and virological information. EISS facilitate exchanging timely information on influenza and other acute respiratory virus activity. EISS includes 28 reference laboratories in 19 European countries, at least 10,600 sentinel physicians and covers a total population of 441 million inhabitants in Europe. Since using an Internet-based platform, it is easily accessible and provides timely information. For example in Czech Republic, in an attempt to improve the health care information systems, substantial changes were made to the acute respiratory infections reporting system from 2000 to 2002. Each District Public Health Service enters the data from collaborating general practitioners and paediatricians into the central database, using an encrypted Web transfer with name and password controlled access. The basic data processing is automated and uses a statistical model for early detection of unusual increased rates of the indicators monitored, based on a general linear model for left-censored data. Usual weekly ARI incidence is modelled and this rate can only increase if a possible epidemic occurs. A threshold was established by averaging non-epidemic ARI incidences in the past years and applying an upper tolerance limit (covering 90% observations with 95% probability). The thresholds are available for the whole Czech Republic and also for each region. Direct standardization and weighting for the size of the monitored population is also used to enable comparison of ART morbidity among regions. The virological surveillance program consists in weekly assessment of the results of routine laboratory testing of paired sera and nasopharyngeal swabs, provided by the collaborating virological laboratories. The methods commonly used for this purpose are the complement fixation reaction (CFR), direct antigen detection from clinical specimens (ELISA) and isolation of the causative agent from a suitable cell culture. Lately, rapid diagnosis of the major causative agents of acute respiratory virus infections such as influenza virus of types A and B, respiratory syncytial virus, adenoviruses and parainfluenza viruses has been used within this program.

B. Operational Risk Management

The employment of chemical and biological agents as weapons of mass destruction poses a viable, continuing threat in asymmetric warfare. As such, strategic planners must account for a comprehensive set of risks and responses associated with the plethora of hazards facing those responding to a chemicallbiological event. Until now there has been no standardized set of processes established whereby threats to responders could be adequately assessed and controlled. There is, however, a process already used widely by defense and industrial organizations that has proven very powerful in identifying and minimizing hazards, and in doing so increasing the level of overall safety and 'operational readiness'. Operational Risk Management (ORM) is a proven schema for planning that could be adapted for use by chemicallbiological response planners. Five steps in the ORM process can be effectively used to (a) determine the degree of risk in terms of the the vulnerability of the target population, (b) determine the probability that specific agents are involved in a given event, and (c) predict the severity of risks associated with the hazards. With this information, it is then possible for planners to prioritize these risks, develop and implement risk control options against each of the threats, and then ensure that these controls remain in place and have the best desired protective effect. This information, in turn, allows for more effective management of the many consequences resulting from a chemicallbiological event. With ORM, comprehensive pre-event plans and risk models can be created, tested and the weak-points identified and corrected before the possible implementation of the plan (when it would already be too late). Specific operational scenarios will be used to demonstrate the effectiveness of ORM in a priori planning and practice.

C. Simulations:

Smallpox

Predictions about the potential spread of smallpox are problematic because of the globally unvaccinated population, questions about the long-term efficacy of the vaccine that is currently in use, and because of changes in the overall health of the population increasing possible side effects of the vaccine. Predictions are also complicated by a lack of knowledge of the strain (potentially hybrid) which may be selected for release, and the questionable effectiveness of any ring vaccination strategy which might be instituted. Smallpox is a highly transmissible pathogen. Estimates for smallpox communicability range from 1:3 (very stringent quarantine strategy) to I :25 (rapid onset of symptoms and/or high virulence of the strain released). The communicability rate usually used in exercise scenarios is 1 :5, meaning that each patient, on average, infects five additional people. This was the communicability rate experienced during the 1963 Wroclaw Poland epidemic, one of the most recently documented outbreaks. The cause of that epidemic was not recognized until 43 days after the first reported case. It is important to realize that mobility in Poland in 1963 was highly restricted - expected communicability today would be considerably higher because of the mobility of the population. Although analyses are usually focused only on the patients with smallpox, there will be, nonetheless, a concomitant surge of "worried well", those patients who have some symptoms, but whose diagnosis will not be smallpox-related. This demand on medical resources needs to be taken into account.

The U.S. Army Office of the Surgeon General projects that 70 percent of unvaccinated people developing smallpox will survive. The fatality rate experienced may be considerably higher if an enhanced strain (the India-l and Hong-Kong strain have a 50 percent fatality rate) is released. The ring strategy for smallpox vaccination requires vaccination of all potential contacts in a circle going out concentrically from each infected patient. This assumes that patients will be identified early enough (up to four days after exposure), that the vaccination used will be effective against the strain of smallpox released, and that vaccinations can be administered quickly. Using the ring strategy, all potential contacts are vaccinated regardless of possible contraindications. It is assumed that vaccinations administered to contacts of first​generation patients will be 10 percent effective, second generation patient vaccinations will be 25 percent effective, and third-generation infectee vaccinations will be 50 percent effective. With ring vaccination, the number of patients presenting on Day 18 is 90 percent of those who would have presented without ring vaccination, on day 24 it is 68 percent, and by day 30 the number is 34 percent. The number of patients in-treatment on day 36 (the peak for patients) is less than half.

D. Planning

The first indicators of a bioterrorist incident will probably occur at clinics. It is likely that the indicators will be associated with a slowly evolving event that develops into a medical/public health crisis. In case of a communicable disease, evacuation may not be possible, particularly if quarantine is imposed. In countries building their preparedness to respond to biological attack existing contingency plans should be analyzed and synchronized as possible. The next step in preparedness building will be to develop recommendations for improvements to existing consequence management plans. These recommendations will address jurisdictional issues, conflicts in existing plans, as well as overlaps and shortfalls in medical and health service resources needed to respond to a bioterrorist incident. Also the back up by logistic support for communication, protection measures and disinfection is a major issue which has to be addressed. Depending on the outbreak scenario within the country or in a military mission outside the preparedness is the most effective measure reacting properly in such situation. The different centres of expertise on the military and civilian sites have to work close together regarding information exchange and protection measures. Based on the existing expertise NATO countries should try to organise the most effective response in a suspected or real outbreak and lor biological threat situation. In this context it is very important to integrate all potential participants involved in a biological hazard response task forces, fire brigade, local public health officials, emergency services, etc. The integration and discussion with these partners will allow the best acceptance and implementation of recommendations and other instructions in outbreak situations. After discussion of the final draft the countries specific recommendations should be compared with other Europeancountries recommendations to avoid great differences in measures which will create confusion in the population due to the different measures recommended by different experts in the field. Differences of the procedures in neighbouring countries must be explained seriously to avoid fear and panic in the population and must be communicated as quickly as possible before bad information policy will create a disastrous situation as we have seen in many real or suspected outbreak situations.

Local crisis response and consequence management plans in the U.S. rely on layered reinforcement from state and national assets. The Centers of Disease Control maintain a National Pharmaceutical Stockpile to supplement requirements at health facilities throughout the U.S. A notional health care network has been developed by SBCCOM as part of the modular emergency medical system being developed to respond to domestic emergencies in the U.S. This system is designed to augment local response efforts, and provide rapid organization of assets. The Acute Care Center (ACe) "provides rapid in-patient treatment for a large population of severely ill suffering from an agent of bioterrorism." The Neighborhood Emergency Help Center (NEHC) "provides high volume casualty reception centers performing victim triage and dispensing prophylactic medications and self-help information." The Medical Command and Control Centers (MCCs) are developed to provide command and control for up to 5 ACC/NEHCs.

E. Training

The attack on the Tokyo subway by Aum Shinrikyo showed that first responders were largely unprepared for incidents involving CBRN agents. They become part of the problem rather than part of the solution. The Nunn-Lugar- Domenici Bill created the Domestic Preparedness Program. This legislation gave the US Department of Defense the responsibility to train civilian responders in dealing with response to Weapons of Mass Destruction. Between 1996 and 2000, 105 cities were trained and 230 exercises were held. The Domestic Preparedness (DP) program was created under the Nunn-Lugar-Domenici Legislation (PL 104-201) with the following goals:

· To provide enhanced support to improve the capabilities of state and local emergency response agencies to prevent and respond to terrorist incidents involving weapons of mass destruction at both the national and local levels

· To enhance the capability of the federal government to prevent and respond to such incidents.

Effective training under the Domestic Preparedness Program has provided civilian emergency managers and first responders logical response solutions that they can use as a starting point to improve their overall preparedness for chemical and biological terrorism. This training proved invaluable during the events of the Fall 2001.

APPLIED RESEARCH

Representatives of several scientific centers presented their achievements in development of new vaccines, detection and identification, physical protection and decontamination. 

Antitoxins

Antisera are generated by immunising animals, such a goats or sheep, with an inactivated form of the toxin (such as a toxoid) followed by purification of the antitoxin from repeated production bleeds. The plasma obtained is purified to IgG. Adverse effects such as analphylaxis are common when patients are given whole IgG products derived from a foreign host. Dstl Porton Down, UK is looking for ways of producing effective antisera from fragments of the IgG, namely F(ab')2, Fab' and Fab. The rational behind these studies is that the reactogenic Fc portion of the molecule has been removed and thus the smaller molecules should result in fewer side effects. The smaller size of the fragments has the added advantagethat they may reach their site of action more quickly than IgG and be more effective for post exposure therapy. This approach is currently being investigated for antitoxins against botulinum toxin and ricin.

Smallpox

The vaccines licensed for use during the WHO global eradication program are known as first​generation vaccines. These vaccines are unlikely to be re-licensed because they were manufactured under conditions that would not meet current good manufacturing practice (cGMP). The modern, second-generation vaccines that are currently being developed are manufactured under cGMP. However, to be licensed, these second generation vaccines must undergo thorough clinical testing to prove safety and efficacy. Only first-generation smallpox vaccines have been proven to be effective in endemic conditions. Since the eradication of smallpox, it is impossible to carry out field trials with a new generation of vaccine. In addition, for obvious reasons, it is not possible to carry out reliable animal challenge models with smallpox virus. Thus, the efficacy tests available for inclusion in the clinical programmes for new smallpox vaccines are as follows:

1. Animal challenge models using other members of the Orthopox virus family.

2. Human inoculation studies based on development of a 'take' - the recognized

indicator that a vaccine has induced protective immunity.

3. Human and animal immunology studies comparing development of neutralizing antibodies.

The original smallpox vaccine Dryvax@ has been effective against smallpox under endemic conditions in America, Asia and Africa. ACAMlOOO was derived from Dryvax@ and ACAM2000 was derived from ACAMIOOO. As part of the contract with the US Government, Acambis has developed a plan for licensure of ACAM2000. Pre-clinical challenge studies in mice and monkeys have shown ACAM2000 to have efficacy comparable with Dryvax@. In addition, it appears that ACAM2000 has an improved safety profile compared with Dryvax@. Specifically, the neurovirulence of ACAM2000 for mice and monkeys is reduced, which is likely to be associated with a lower risk of post-viral encephalitis in humans. To date, over 300 human subjects have been inoculated with our vaccine strains, with no serious adverse events. Initial results will be discussed and the full clinical programme will be presented.

Anthrax

BW defense vaccine research at US Army Medical Research Institute for Infectious Diseases (USAMRIID) has led to the development of two new vaccine candidates against Bacil/us anthracis and Yersinia pestis. The next-generation anthrax vaccine consists of purified recombinant protective antigen (P A), the principal component of anthrax exotoxins. The vaccine has been tested in two animal models for immunogenicity and direct efficacy against lethal inhalational anthrax, and has shown outstanding performance with only a one- or two​dose immunization regimen. Furthermore, passive transfer studies conducted to date in rabbits and mice have demonstrated the potential for anti-PA circulating antibody to be used as a surrogate marker for protection.

Plague

Two killed whole-cell plague vaccines are currently available for use. Since the protection induced is highly variable and high levels of adverse reactions occur, the killed vaccines are unsuitable for general use, so are restricted to individuals who work with the pathogen or are potentially exposed to virulent strains. The killed vaccine fails to induce secretory IgA and may not protect against pneumonic transmission. A live vaccine is also available, derived from strain EV76. Strain EV76 is poorly defined, and resulted in excessive adverse reactions and highly variable responses between individuals. A second-generation vaccine of recombinant proteins developed at CBS Porton Down is currently undergoing clinical trials. The antigens in the formulation are the capsular F 1 antigen and the V antigen, a component ofthe Type III secretion system. The first challenge in developing this second generation vaccine was obtaining a source of antigens which could be produced on a large scale. The caf operon encoding FI antigen is carried on one of the three Y. pestis virulence plasmids. Cloning the caf operon allowed high level expression of recombinant F 1 antigen, a much safer source than isolating the antigen from plague cultures. V antigen is more difficult to produce than FI antigen due to inherent instability of the protein. It is produced as a GST fusion, which is purified and subsequently cleaved to give pure V antigen. The F 1 and V antigens have been shown to be able to induce a protective immune response individually, but a combination of the proteins had an additive effect. Work is now underway to develop a vaccine which is mucosally delivered. In addition to inducing immune responses in the respiratory tract, mucosal delivery has the advantage of being needle-free. Much work has been undertaken to deliver the antigens using biodegradable polymeric microencapsulation. A preparation suitable for nasal administration has been produced which is fully protective against aerosol challenge in the mouse model after just two doses.

Similarly in USAMRIID, a novel recombinant plague vaccine candidate, consisting of a protein fusion between Y. pestis FI capsular antigen and V antigen (PI-V) has also been evaluated in two animal models. Results of direct efficacy in F I-V immunized Cynomologus macaque monkeys have shown high-level protection against lethal aerosol exposure to Y.

pestis. These data represent the first time direct efficacy against pneumonic plague in the non-human primate demonstrated by a subunit vaccine. As with anthrax vaccine candidate, passive transfer experiments suggest that circulating antibodies to F 1 and V antigens contribute significantly to protection against plague in the immune host. Preliminary pre​clinical safety and stability studies were also conducted on both vaccine candidates and yielded positive results.

The recombinant products for both anthrax and plague represent excellent candidates for the next-generation vaccines against these BW threats. Pre-clinical development of these products continues at USAMRIID and Porton Down, and will ultimately facilitate their licensure. Both candidates also represent ideal platforms for multi-component, third​generation vaccines. Basic research is ongoing at USAMRIID to identify and characterize these additional components.

Tularemia

The Live Vaccine Strain (L VS) vaccine remains the only effective vaccine against tularemia developed to date. However, this vaccine is not currently available, though work to licence it is underway in the USA. In a range of other pathogens, the introduction of defined mutations into genes required for growth of the pathogen in vivo has yielded safe and effective vaccines. The construction of a defined attenuated mutant of F. tularensis could provide a safe, effective and licensable tularemia vaccine. The aromatic amino acid and purine biosynthetic pathways have already been identified from genome sequence information as targets for the construction of a defined attenuated mutant. However, the utility of this approach is limited because there are as yet no methods for the construction of allelic replacement mutants of F. tularensis. Work is currently underway at CBS Porton Down to develop methods to create isogenic allelic replacement mutants. In one of these mutants the transposon interrupts a gene required for purine biosynthesis, and as stated above, purine mutants are of interest because in other bacterial species they have been used as attenuated vaccine strains.

A second approach followed in Porton Down is the evaluation of subunit vaccine antigens. One such potential protective subunit is lipopolysaccharide. this may form one part of a vaccine, but would require additional antigens for full protection. Analysis of the immune response to the L VS vaccine has shown a heterogeneity of immunogenic epitopes recognised in humans and this indicates it is likely that a sub-unit vaccine will need to be composed of a number of protective antigens to provide protection against virulent strains.

New detection and identification tools

The Defense Advanced Research Projects Agency (DARPA) is developing technologies for detecting biological materials in the natural environment. While several technologies show promise as broadband detectors, there is no "silver bullet" that detects all chemical and biological materials at the requisite levels of sensitivity and specificity. DARPA is developing enabling components for use in biological detectors. Recent advances in genomics and proteomics have generated new strategies for the development of nucleic acid- and immunochemical-based detection assays as well as rapid fingerprinting systems for biological warfare agents (BW A). The increasing list of sequenced and annotated microorganisms has enhanced the data obtained from comparative genomics and proteomics. In silica studies have facilitated the identification of putative signature sequences for various BW A and provided repetitive sequences that may be exploited in future rapid fingerprinting methods. Suppressive subtractive hybridization investigations of closely related strains and species of

BW A have also pinpointed signature sequences for use in probe assays. Proteomics studies using 2 D-gels and MALDI- TOF of spores, secretomes under simulated host cell conditions, as well as vegetative cells have been used in determining differences that can be applied to probe assays. Protein chip SELDI-TOF can be used to observe differences of BWA outer membrane and exosporium proteins. All of these strategies are now being applied to technical platforms that will allow rapid detection and fingerprinting.

Epidemic Outbreak Surveillance (EOS) Project

Critical component of a biodefense system is not just detection of a biological warfare agent but it is crucial to rapidly identify (near real-time if possible) what that threat is. As biotechnology and pathogen engineering progress very rapidly (e.g. chimeras or enhanced virulence of modified mouse pox) this is crucial requirement. Alone, genomics and Advanced Test Platforms (ADP) or Information Technology (IT) will not significantly improve situation awareness. However, when these and other technologies are combined they will increase the commander's ability to respond and help the responders in their efforts to ensure proper consequence management.

EOS project is an integration of systems: ADP, automated surveillance, bioinformatics, IT, advanced epidemiology, combined with ethical, legal and social issues. EOS mission is to develop advanced diagnostic platforms for clinical samples (e.g. microarrays) and environmental samples (real-time PCR - e.g. RAPID) and to establish a verification and validation testbed. An ambitious goal is to elaborate simultaneous testing for thousands of infectious disease or biological warfare agents with rapid (goal = 2 hours) group and subgroup pathogen identification; rapid pathogen antibiotic sensitivity and resistance determinations; molecular level detail for forensic attribution of agent provenance. So far baseline endemic and epidemic acute respiratory diseases levels have been established (GElS, NHRC) based on years of longitudinal data tracking for comparison. Adenovirus genomes have been sequenced (3 of 10 completed). EOS respiratory pathogen microarray design layout is completed. Bioinformatics/IT network infrastructure are continually under development.

Phage Lytic Enzymes

Phages have an ability to lyse bacteria using conserved catylitic enzymes (Muramidase, Glucosaminidase, Endopeptidase, L- alanine amidase) and variable cell-wall associated substrates which specifically recognize bacteria. The methods for obtaining pure phage associated lytic enzymes have been elaborated in New Horizon Diagnostics, Columbia, USA. The effect is highly strain specific. B. anthracis-Specific Lytic Enzyme has been cloned from gamma-phage specific for B. anthracis and few closely related B. cereus such as RSVFI. The enzyme kills 5 different mutant strains of B. anthracis (delta Sterne, VNR1 delta 1, delta Ames, NNR1 delta 1 and delta NH1) and 10 virulent B. anthracis strains isolated worldwide Ala, Alb, A2, A3a, A3b, A4, B, Sterne, Valium, Ames). It does not kill unrelated strains suchas B. cereus or B. thuringiensis. Therefore phage lysins can potentially be used for specific decontamination. Moreover, as phage lysins lyse only the targeted pathogen enriching a sample in bacterial ATP, they may be used to augment luminescence signal in luminometer rapidly identifying specific bacteria.

Integrating Biomanufacturing with Research

A flexible, creative, and rapidly responsive biomanufacturing infrastructure is an essential part of an effective overall strategy for bioterrorism preparedness and biological defense. A variety of approaches and technologies are evolving to provide the capacity to bring innovations in biological threat detection, prophylaxis, and therapeutics from the laboratory bench to advanced development and ultimately to the end-user and/or the marketplace. The products of biotechnology research, including affinity reagents, PCR probes and primers, molecular elements for microarray manufacture, therapeutic peptides, and vaccines, each have unique requirements for their production at useful scales. Another critical feature of a flexible bio-manufacturing facility is the ability to archive a variety of biological materials in a secure fashion. The multi-faceted approach to biological manufacturing being advanced by the u.S. Army Edgewood Chemical Biological Center and its partners in government, academia and industry. State-of-the-art biological manufacturing methods (efficient cell culture reactors, cost analysis studies) as well as traditional methods (fermentation) and an advanced cryorepository are being used to solve problems in biological agent detection, agent simulation, environmental decontamination and the production of biologicals for human clinical trials. Results from additional research on real-time optical monitoring of in vivo production of recombinant proteins are available.

Decontamination

New plasma-chemical processes of decontamination of the biologically polluted water and liquid media are the ones with one of the most potential for theoretical and applied research. As a result of action of nonequilibrium low-temperature plasma the active particles, radicals and other compounds are generated in liquid promoting decontamination. The research at the establishments of the Ministry of Public Health of Ukraine and Russia has shown that as a result of processing of water and liquid media containing the pathogenic and conditionally ​pathogenic microorganisms. According to the authors such technology can become reliable guarantee of safe consumption of drinking water during massive epidemics, including mass contamination of water in bioterrorism attack scenario.

As shown by researchers from Ukrainian National Academy of Science metal-containing adsorbents, ultrathin synthetic fibres and various biologically active compounds (biophores) introduced in polyurethane matrixes during their synthesis can be another effective method of water and air purification.

NEW THREATS

Terrorist Threat to Food Supplies
Historically, consumables are vulnerable to lower BW technology approach. Cost of the mass casualties causing attack and risk to perpetrators are also lower comparing to other means of dissemination. Food contamination allows for more select targeting. It results in loss of confidence in the food supply and has major economic impact. Distinguishing natural outbreak vs. terrorist activity is extremely difficult. Terrorists can contaminate food sources with biologicalagents at all points from production sites, through supply channels, in processing and storage, to final preparation and serving. Preparedness and response system should identify points along food chains where threats to the safety are greatest and recommend security control measures to minimize threat potential in the food chain. Simple methodology should be developed to identify food supply chains and potential threats in that chain to be used for making location or situation specific vulnerability assessments. Security Public health, food service, transport and contracting personnel are the key points in chain ofcustody. Protection of food and water systems must be a balanced approach between an understanding of the threat, fully implementing routine food & water safety measures, application of technology, & improved safeguard and security measures. Detection is not perfect. No single/multiple technology or approach is available today to detect 100% of possible biological/chemical agents prior to consumption.

Genetically Modified Organisms (GMO) as means of bioterror

It should be taken into account that food/feed have different value in different parts of the world. Novel technologies open the possibilities to treat food/feed not only as political weapon, but also as biowarfare. Preparation of food containing toxic products is easy. However, as described before its delivery (transportation and distribution) can be prevented on many levels. Nevertheless the sociological effect of the news "Poison in Food" should be taken into account. The public acceptance of genetic engineering is already minor and the society's awareness is relatively low. The sociological effect of "biosocioterror" would be tremendous. For today preparedness against this threat is null.

NATIONAL PREPAREDNESS IN COUNTRIES OF THE REGION

The views presented below do not present complete effort the particular countries take to prepare against bioterrorism and infectious diseases and, in some cases, only summarize the field of interest of the Workshop participants.

BULGARIA

In Bulgaria planning for medical response to bioterrorism attacks is based on established standards of NATO medical service activities during usage of weapons of mass destruction and immunizations (AMED p-7, STANAG 2122 and 2037) and data from the National Institute of Medical Statistics about the morbidity levels and levels of resources available and papers, prepared by the Bulgarian Army Medical Service about troops medical support during use of biological weapon. Organization of the military medical response against bioterrorism in these country includes three steps:

. Preparatory step - before the moment of attack.

. Operational step - after the registration of the attack.


. Conclusive step - elimination of the consequences.

Detailed description of these activities is out of scope of this report and can be sensitive. Generally it was stated that, the Bulgarian Army is partially ready to neutralize a biological wartime attack, but there is a lack of experience and resources to support medical response in case of bioterrorism. Preparation and planning for action in peace- and wartime crisis situations, linked with biological weapon use is needed to coordinate and synchronize with the NATO-standard. It should be national priority to support all range of activities aimed to bioterroristic act neutralization.

GEORGIA

The difficulties connected with the political changes due to the breakdown of Soviet System caused problems in biosafety and security in FSU countries. During last 10-12 years, the lack of the state financing caused destruction of the systems of biosafety at the relevant Institutions, especially the difficulties led to lost of the some part of the bacterial strain collections and/or non-systemic spread of the strains. Current state programs for the sanitary inspection or epidemiologic surveillance cannot cover the entire country. The Government cannot provide enough finances for such activity. Huge facilities for the production of bio-preparations, vaccines, and sera in a large scale at the post-Soviet Institutions are idling; they need some reconstruction and redirect to gain the new functions. Current researches and experiments at the Eliava Institute are carried out with help of international organizations providing funds for specific scientific projects but the research connected with the agents that could be used for the potential terrorist attacks is being carried out in small scale and only by the enthusiasm of the scientists. Therefore, ongoing economic problems coupled with the possibility of getting of some funds from the foreign or local "benevolent" people can cause the use of their experience in a wrong way. There were many cases of the efforts from the Middle East countries to contact the scientists from the Institute.

Tbilisi G .Eliava Institute of Bacteriophages, Microbiology and Virology was one of the strongest centers in the former Soviet Union working on dangerous pathogens and preparations against these pathogens. During the Soviet time, Eliava Institute was producing about 50 different type biopreparations, including anti-diphtheria, anti-tetanus, gangrene, botulinus, scarlet fever, anti-meningococcal and streptococcus sera, diphtheria antitoxin, anti​tuberculoses vaccine, smallpox vaccine, different type of intestinal vaccines. At the same time, G .Eliava Institute became the leading center of Bacteriophage research. The main direction of the Institute was studying bacteriophages isolated on aerobic and anaerobic bacterial strains. The phage preparations were successfully used for therapy and prophylaxis in entire Soviet Union.

The Institute began the production of anti-anthrax vaccine (STI) in 1951, being first in the Soviet Union. The different methods for the vaccine production, including the production of dried preparation, the method for the continuous cultivation of the preparation, vaccine in aerosol has been elaborated at the Institute. During many years, the Institute was the only place in the Soviet Union producing the anti-anthrax vaccine. In addition to the vaccine, the Institute produced anti-anthrax globulin and diagnosticum for determination of immunologic changes during vaccination or re-vaccination of human and horse-producents.

Epidemiological studying of the different infections has been carried out at the Institute. Application of the highly specific lyso-typing phage sets had been used for epidemiological surveillance and determination of the sources and ways of transmission of infections, as well as for rapid diagnosis of bacterial pathogens.

Multi-drug resistant bacterial strains can be constructed artificially and be used for the bioterrorism. A renewed interest in the possibilities of bacteriophage use - an alternative way of therapy, prophylaxis and diagnostic of the infections - becomes evident. In this direction, the interest about our Institute has been increased during last years. The Institute could provide the phage preparations against various bacteria.

Experts consider that frequent and widespread infections, such as the provocatives of intestinal infectious diseases that could be included in nutrient chain and spread in the environment easily, will be used for bio-terrorist attacks. To handle with such scenarios it might be appropriate to build the phage "bank" including the bacteriophage in bulk amounts. Such phage preparations could be sent immediately directly to the place of epidemics and used against different type of bacterial strains. Original schemes of phage typing of different bacterial strains elaborated at the Institute could be used as an additional test for epidemiological surveillance, marking of microbial contamination pathways and analyses of the acute epidemiological outbreak.

HUNGARY

In Hungary the Medical Directorate worked out a NATO based provisory new medical support doctrine, and started to integrate the NBC defense principles into the preventive medical support system in accordance with standards and recommendations. Some elements of former NBC medical conception were successfully conserved and built in the new preventive medical support - the two level system of mobile field deployable laboratories, well harmonized to the structure of the levels of medical support. Some fresh experience about the practical value of mobile container laboratory was collected. A general purpose, mobile laboratory of hygiene actually is functioning in Pristina. It was earlier tested also in Albania convincing about the utility of this concept. Part of the practical NBC medical defense activity has been planned and integrated into the infrastructure of the 2nd level of field deployable laboratory of preventive medicine of Hungarian Defence Forces. The system preparedness greatly depends on a health technical revitalization project. A new multipurpose element is under development for sample collection and preparation, too, in a close coordination with other NATO nations.

During the last year in collaboration with civil epidemiological authorities I fonnerly separated national and military infectious disease notification system was integrated. The applied common Early Waming Surveillance and Response System was proven to be an adequate system for the requirements of the European Union as declared by an EU supervisory expert group. Accepting the importance of education and training a new university level of military postgraduate educational element, a military medical cathedra was established two years ago at the "Zrinyi Miklos" National Defense University in collaboration with the Semmelweis Medical University, and a new organization of the Military Medical Training Center has been also launched. The Medical Service on the basis of Institute of Health Protection established a new PCR diagnostic laboratory, as a provisory part of stationer Level 4th microbiological laboratory.

LITHUANIA

The legal framework for communicable diseases surveillance system is set out in Lithuanian Republic Law Amendment to the Law on Prevention and Control of Communicable Diseases in Humans, No IX-649, 13 December 2001.

National Centre for Communicable Diseases Prevention and Control is responsible for routine surveillance of communicable diseases at national level, except HIV and AIDS, STD and tuberculosis. The organizational structure of surveillance is based in 11 regional Public Health Centers and 37 microbiological laboratories. Laboratories don't have capacity to test biosafety level 4 facilities.

Preparedness to microbiological emergencies is also very important item in all communicable diseases surveillance system. There are some institutions responsible for legislation, organizing measures and technical support for cluster's allocation and liquidation.

All responsibilities for every institution are set out in Minister's of Health and Minister's of National Defense order "Due functions of national institutions, which are participating in clusters of emerging and re-emerging communicable diseases allocation and liquidation".

POLAND

In Poland preparation of the national surveillance system to detection of intentional release of biological agents in civil community include:

1. Standardization of the definitions of infectious diseases with biowarfare potential.

2. Standardization of procedures used for detection and control of infectious diseases with

biowarfare potential.

3. Implementation of electronic system for reporting and analysis.

4. Organization of the coordinating center "Crisis Center" (Such a center is being organized

in the Chief Sanitary Inspectorate)

After September 11 th, 2001, a Special Group for intentional release of biological agent responses, under auspices of Chief Sanitary Inspectorate, set a program for creation of the national system of prevention and control of outbreaks of particularly dangerous infectious diseases which included training, instructions and organizational measures at the district level for the purpose of early detection and control of the outbreaks at the local level. For preparation of such a system at the local level District (voivodeship) Sanitary Epidemiological Stations were responsible. Nevertheless, clear and comprehensive procedures for local level are still to be established. An integrated response system is an option which should be discussed and approved on the central level and tested in series of exercises using on local level in different scenarios. In the Polish Armed Forces Medical Service Biological Response Teams (BRT) were fully equipped. The main tasks of BRT include: collection and preservation of samples of presumably contaminated material, safeguarding the contaminated area, preliminary identification of the biological agent used and transportation of the samples to selected laboratories or to the Microbiological Diagnostic and Research Center located in the Military Institute of Hygiene and Epidemiology, which for now in based on Biosafety Level 3 Laboratory. This Lab has the capabilities to detect and identify biological agents recognised as biowarfare.

Based on these capabilities and experience from previous activities Military Institute of Hygiene and Epidemiology has undertaken training and education activities for national public health and medical core personnel in the area of biodefence and is ready for providing NBC training for international listeners in the framework of regional NATO NBC School.

UKRAINE

During the Workshop national measures in the sphere of counteraction to the possible use of biological weapons on the territory of Ukraine in the context of events of Autumn 2001 were presented. Also procedures of interaction between the executive authorities of Ukraine in case of use on its territory of the biological weapons, general information on sanitary​epidemiological surveillance system in Ukraine and its improvement in the context of complex measures to counteract terrorism, problems that should be resolved for the improvement of readiness of sanitary-epidemiological surveillance system of Ukraine to counteract the possible use of biological weapons by the terrorists were shown in detail. Organisation of biological protection system in Armed Forces of Ukraine was also shown.

The interest of Ukraine to the establishment and affiliation to the Internet network between the countries of Central and Eastern Europe for exchange of epidemiological data was expressed.

Legal developments like procedures of export control of goods that could be used in the development of biological weapons as means on non-proliferation control and criminal responsibility for the bioterrorist activity and activity aimed at developing of weapons of mass destruction in Ukraine were studied.

CONCLUSIONS

1. NATO Advanced Research Workshop designed to examine possibly all directions a country should aim building its preparedness and response capacity to biological attack achieved its goal to gather specialist from may relevant fields including: epidemiologists, infectious diseases specialists, NBC specialists, medical planners, researchers in fields of vaccines, biological agents detection and identification, physical protection and decontamination.

2. This forum allows for integration of thinking, elaboration of common approach to the problem and exchange of experience.

3. Building preparedness for response against bioterrorism is a very complex issue, which requires integration of work of the relevant institutions on national level. However, the disease does not know boundaries so preparedness should be built from the beginning with "thinking-outside-box" approach, taking into account international interdependence. This requires unification of epidemiological and laboratory procedures as well as public health planning in countries of the Region. However taking into account differences in health systems of the countries leveling of the approaches seems to be very complicated goal.

4. NATO gives a possibility to near to this goal. The main recommendation which comes from this forum is the establishment of permanent forum for further unification effort. Establishment of the NATO NBC training center in Central Europe could only help effort of building public health preparedness for unified response to biological attack.

5. Aware of current international situation the Workshop participants recognized the need for international team(s) properly trained, equipped and vaccinated to be dispatched on very short notice in suspected BW contaminated areas in order to assess the situation and provide advise to the local authorities and relief organizations.

6. WHO or other body if it is in a position to do so, is invited to establish an inter-agency mechanism for information sharing and coordination of activities on preparedness and response to CBW threats to humans, animals and plants.
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