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1.  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.  It was sponsored by NATO Scientific 
and Environmental Affairs Division, U.S. Army Research Office and the U.S. Army Soldier and 
Biological Chemical Command as well as U.S. Office of Naval Research International Field 
Office. 
 
2.  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 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 and to consolidate the 
community of experts in the Region. 
 
3.  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. 
Several international bodies deal fragmentally with parts of the problem which stay within their 
competence. Some of these efforts were presented during this Workshop. 
 
EPIDEMIOLOGY OF BIOTERRORISM 
 
4.  Epidemiological surveillance in its traditional structure is not 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.  Well 
before any event, public health authorities must implement surveillance systems so they can 
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recognize patterns of nonspecific syndromes that could indicate the early manifestations of a 
biological warfare attack.  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.  
 
World Health Organization (WHO) 
 
5.  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’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; media 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 
in epidemic intelligence and verification. 
 
U.S. national Epidemiology and Laboratory Capacity Program (ELC) and Laboratory Response 
Network (LRN) 
 
6.  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. 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.  
 
7.  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. Standardized protocols are available for 
each agent.  In addition, CDC currently develops all reagents used in the screening and 
confirmatory tests.  Training and a proficiency testing program are also provided by CDC. 
 
European Network for Diagnostics of “Imported” Viral Diseases (ENIVD) 

 
8.  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; to 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 
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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, etc. 
 
The European Influenza Surveillance Scheme (EISS) 
 
9.  EISS is a modern 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.  
 
CONSEQUENCE MANAGEMENT 
 
10.  U.S. European Command (USEUCOM) started the Consequence Management of a 
Bioterrorist Incident (CMBI) project. It is analyzing the required crisis response and 
consequence management processes to respond to a bioterrorism incident and recommend steps 
to improve response plans and procedures. The initial step has analyzed the potential magnitude 
of the medical and health service response requirements in case of smallpox outbreak. 
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 
which may be selected for release, and the questionable effectiveness of any ring vaccination 
strategy which might be instituted. 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.  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 ring strategy for smallpox vaccination 
requires vaccination of all potential contacts in a circle going out concentrically from each 
infected patient. 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.  
 
APPLIED RESEARCH 
 
Antitoxins 
 
11.  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 advantage that 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. 
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Vaccines 
 
Smallpox 
 
12.  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. Pre-clinical challenge studies in mice and monkeys 
have shown new recombinant vaccines to have efficacy comparable with original Dryvax®. They 
have an improved safety profile compared with Dryvax®. Specifically, the neurovirulence is 
reduced, which is likely to be associated with a lower risk of post-viral encephalitis in humans. 
 
Anthrax  
 
13.  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 
Bacillus anthracis and Yersinia pestis. The next-generation anthrax vaccine consists of purified 
recombinant protective antigen (PA), 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.  
 
Plague  
 
14.  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 F1 antigen 
and the V antigen, a component of the 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 F1 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. Similarly in 
USAMRIID, a novel recombinant plague vaccine candidate, consisting of a protein fusion 
between Y. pestis F1 capsular antigen and V antigen (F1-V) has also been evaluated in two 
animal models.  Results of direct efficacy in F1-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. Both candidates also represent ideal platforms for multi-
component, third-generation vaccines.   
 
Tularemia 
 
15.  The Live Vaccine Strain (LVS) vaccine remains the only effective vaccine against tularemia 
developed to date. However, this vaccine is not currently available. The construction of a defined 
attenuated mutant of F. tularensis could provide a safe, effective and licensable tularemia 
vaccine. Work is currently underway at CBS Porton Down to develop methods to create isogenic 
allelic replacement mutants.  
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Detection and identification tools  
 
16.  The Defense Advanced Research Projects Agency (DARPA) is developing technologies for 
detecting biological materials in the natural environment.  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 (BWA). In 
silico studies have facilitated the identification of putative signature sequences for various BWA 
and provided repetitive sequences that may be exploited in future rapid fingerprinting methods. 
Suppressive subtractive hybridization investigations of closely related strains and species of 
BWA 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  
 
17.  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, Advanced Test 
Platforms (ADP) or Information Technology (IT) will not significantly improve situation 
awareness.  
18.  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. 
 
Decontamination 
 
Phage Lytic Enzymes 
 
19.  Phages have an ability to lyse bacteria using conserved catylitic enzymes 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. B. anthracis-Specific Lytic Enzyme has been cloned from gamma-phage specific for B. 
anthracis and few closely related B. cereus such as RSVF1. The effect is highly strain specific. 
The enzyme kills 5 different mutant strains of B. anthracis and 10 virulent B. anthracis strains 
isolated worldwide. It does not kill unrelated strains such as 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.  
20.  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 
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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. 
 
CONCLUSIONS 
 
21.  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.  
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