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Preface

Biological disasters of animal origin
The role and preparedness of veterinary and public health services

A major concern when drafting any public document on bioterrorism is that it will instruct
(potential) perpetrators on what to do and how to do it. And yet the reader must be made
fully aware of the risks and the urgency of proper responses to this threat. The World
Organisation for Animal Health (OIE) is very sensitive to that concern. The benefits of
accurate information and informed awareness must outweigh the possible costs of the
abuse of that information. It is a difficult balancing act. However, if governments respond
to this threat by merely re-publishing existing disease control procedures with a few
minor improvements, their veterinary and public health services will not be able to take
the appropriate prophylactic actions and their countries will be inadequately defended.

It has been long accepted that the best defence against biological warfare is to have suf-
ficient expertise in that field to out-manceuvre those using it offensively. Similarly, we
must become virtual terrorists so as to better perceive risks and how to avert them. And
because we start from a different place, there is a high probability that as virtual terror-
ists we will construct scenarios that any bioterrorist is unlikely to consider. The simpler
these are, the more reason there is not to discuss them, at least in public.

Something that frightens security experts is the intellectual freedom and creativity of sci-
entific researchers. But if it is not thought or imagined, how can appropriate prevention
be planned? When developing successful defence strategies, multiple possibilities must
be considered so as to discern the realistic probabilities, and to respond accordingly.

One of the outcomes of disease outbreaks can be panic. When the outbreak is intention-
al the risk of public panic is increased, and, unfortunately, it is fuelled by the media.
When these outbreaks involve livestock the fears are multidimensional, involving farm
finances, national economics, community coherence, and international trade. Public con-
fidence comes from proven competence in successfully reducing the threat of natural out-
breaks, from handling those that occur calmly and efficiently, mitigating the conse-
quences, and facilitating a speedy recovery. These ‘normal’ natural disease outbreaks
occur with a regular ferocity and pose huge health and economic risks if not faced pro-
actively and effectively controlled. If government Veterinary Services demonstrate the
capacity to manage this type of ‘normal’ event, the public will have increased confidence
that they will also be able to handle the ‘abnormal’ — the intentional event.

The existing OIE international standards , which are democratically adopted by its 167
Member Countries (who also commit to their implementation), provide a firm basis on
which to develop strategies for early detection, rapid response and transparency of infor-
mation in the face of natural and intentional disease outbreaks. To convince all
Governments to strictly implement these standards, e.g. by means of a United Nations
Resolution, would be a very valuable first step in enhancing the capability of all countries
to manage such outhreaks. The second step would be to convince developed countries
to transfer finances and expertise to the Veterinary Services of developing countries that
currently do not have sufficient resources to correctly implement OIE standards.

As agriculture increases in complexity and sophistication the potential costs of disease
increase, even though its everyday costs decrease. Agriculture is increasingly using con-
centrated production methods, whether for poultry, pork, beef or eggs, and as densities
increase, genetic diversity is decreased. Even in vertically integrated commercial farms



10 Rev. sci. tech. OFf.int. Epiz. 25 (1)

animals are constantly on the move. Modern farming practices raise the stress levels of
livestock, making them more susceptible to infectious agents. Though livestock farming
directly involves a small minority of the human population, it is so finely balanced that
any upset can affect many times that number. For example, if a disease outbreak results
in livestock products not being exported, the excess food cannot be absorbed and this
triggers a chain reaction of serious consequences: growing animals in the pipeline have
to be slaughtered and buried, so the feed and forage that would have fed them has to be
dumped or is not sown and harvested, consequently, all those in the supplemental indus-
tries become unemployed, and farms and processing industries are bankrupted. In devel-
oping countries the loss of livestock results in starvation and political instability.

Animal husbandry, veterinary medicine, food production and food processing have all
benefited from recent technical innovations, and, moreover, information and data can
now be collected, analysed and disseminated in ever faster streams. However, since dis-
ease outbreaks have become less frequent, these advances are balanced by an increas-
ing lack of veterinary experience in actually handling this type of situation. The health of
livestock today is probably the best it has ever been, so as we learn to better manage
that health, we must not lose our skills in managing disease in a world where mistakes
are ever more costly.

In this respect, we anticipate that this special issue of the Scientific and Technical
Review will be of considerable value and interest to the veterinary profession, and | wish
to express my personal thanks and appreciation to the authors and to all those who con-
tributed to the publication. | would also like to congratulate and express my sincere grat-
itude to Dr Martin Hugh-Jones for assuming the role of coordinating editor and review-
ing all the papers contained in this important publication.

Bernard Vallat
Director General of the OIE

Preface

Catastrophes biologiques d’origine animale : le rdle
et la préparation des Services vétérinaires et de santé publique

La préparation d'un ouvrage sur le theme du bioterrorisme ne se fait pas sans la crainte
de livrer aux auteurs (potentiels) d'actes terroristes de précieuses indications sur ce qui
peut étre fait en la matiére. Néanmoins, le public doit étre tenu informé des risques et de
la nécessité de contrer ces menaces par une réponse appropriée. L'Organisation mondiale
de la santé animale (OIE) est extrémement sensible a cette problématique. Les avantages
apportés par des informations précises et par une prise de conscience lucide doivent
I'emporter sur le co(t éventuel d'une utilisation abusive de cette information. Il s'agit
d'un équilibre difficile a atteindre. Si la seule réponse gouvernementale a cette menace
est de rééditer les procédures existantes de contréle des maladies infectieuses, sans y
apporter d'améliorations notables, les Services vétérinaires et de santé publique
nationaux seront désarmés pour prendre les mesures prophylactiques nécessaires et
leurs pays resteront vulnérables.
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Nous savons depuis longtemps qu’en matiere de guerre biologique, la meilleure défense
consiste a détenir I'expertise nécessaire pour devancer toute tentative hostile. De la
méme maniere, nous devons apprendre a nous « identifier » aux terroristes, afin de mieux
discerner les risques et la maniere de les prévenir. Notre point de vue initial étant
différent, il y a de grandes chances pour que les scénarios d'attaque biologique que nous
imaginons dans notre role de terroristes virtuels s'éloignent fort de ceux envisagés par
les terroristes réels. Plus ces scénarios sont simples, plus il importe de ne pas en parler,
en tout cas publiquement.

La liberté intellectuelle et la créativité dont font preuve les chercheurs scientifiques
suscitent un certain effroi chez les experts de la sécurité. Impossible cependant
d'organiser la prévention d'un danger sans penser ou imaginer ce danger. Pour déployer
des stratégies de défense efficaces, il faut étudier en méme temps plusieurs possibilités,
mesurer avec réalisme les probabilités que chacune d'elles se réalise, et se préparer en
conséquence.

L'apparition d'un foyer de maladie peut susciter une réaction de panique. Lorsque le foyer
a une cause intentionnelle, ce risque s'accroit, malheureusement alimenté par les média.
Si, de surcroft, les foyers frappent les animaux d'élevage, le sentiment d'alarme se
répand sur plusieurs dimensions, avec des répercussions sur les finances des
exploitations, I'économie nationale, la cohésion de la communauté et le commerce
international. La confiance du public repose sur la capacité avérée de réduire les
menaces de foyers naturels, de maftriser avec calme et efficacité ceux qui surviennent
malgré tout, d'en limiter les conséquences et de rétablir promptement la situation
sanitaire initiale. En I'absence d'une prophylaxie efficace et proactive, de nouveaux
foyers naturels « ordinaires » apparaissent avec une réguliere férocité en posant de
graves problémes sanitaires et économiques. Face a des Services vétérinaires officiels
manifestement capables de gérer ces épisodes « ordinaires », le public aura davantage
confiance en leur capacité de gérer les épisodes « extraordinaires », c'est-a-dire
provoqués de maniere intentionnelle.

Les normes internationales de I'OIE, approuvées démocratiquement par les 167 Pays
membres de |'organisation, lesquels s'engagent, par leur vote, a les mettre en ceuvre,
apportent une base solide a la conception de stratégies pour la détection précoce, la
réaction rapide et la transparence de l'information face a des foyers naturels ou
intentionnels. Une premiére étape pour améliorer la capacité de tous les pays a gérer de
tels foyers serait de persuader I'ensemble des gouvernements d'appliquer
rigoureusement ces normes, par exemple au travers d'une résolution des Nations Unies.
Une deuxieme étape consisterait a convaincre les pays industrialisés de transférer des
ressources financiéres et techniques vers les Services vétérinaires des pays en
développement qui ne disposent pas actuellement des capacités suffisantes pour mettre
en ceuvre ces normes correctement.

Les colts de production agricole diminuent a mesure que l'agriculture gagne en
complexité et en sophistication, alors que le codt potentiel des maladies animales ne
cesse d'augmenter. L'agriculture concentre de plus en plus ses méthodes de production,
qu'il s'agisse de I'aviculture, de I'élevage porcin ou bovin ou de la production d'ceufs, et
cette intensification des élevages se solde par un appauvrissement de la diversité
génétique. Méme dans les exploitations industrielles a forte intégration verticale, les
animaux sont constamment déplacés. Les pratiques d'élevage modernes font subir
davantage de stress aux animaux et les rendent plus vulnérables aux agents pathogénes.
Bien que I'élevage ne concerne directement qu'un faible pourcentage de la population
active, I'équilibre est si ténu que le moindre incident multiplie ses effets néfastes bien
au-dela de ce secteur. Par exemple, lorsqu’un foyer infectieux impose d'interrompre les
exportations de produits d'origine animale, I'impossibilité d'écouler la production
excédentaire entraine toute une série de conséquences : les animaux en cours de
croissance doivent étre abattus et leurs cadavres enterrés, les fourrages et les aliments
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qui leur étaient destinés doivent étre vendus a perte ou ne sont ni semés ni récoltés, avec
pour effets la perte d'activité des fournisseurs et la banqueroute des exploitations
agricoles et des entreprises de transformation. Dans les pays en développement, les
pertes de bétail provoquent des famines et des troubles politiques.

Les récentes innovations techniques ont été tres bénéfiques pour I'élevage comme pour
la médecine vétérinaire et I'industrie agroalimentaire ; de surcroft, la collecte, I'analyse
et la diffusion des informations et des données se font a une vitesse inégalée. Or,
justement parce que les foyers deviennent moins fréquents, ces bénéfices sont
neutralisés par un manque grandissant d'expérience dans le traitement vétérinaire des
incidents sanitaires. Si la santé des animaux d'élevage n'a probablement jamais été
aussi bonne, les progres que nous accomplissons pour gérer cette santé ne doivent pas
nous faire négliger les compétences de gestion des problemes sanitaires dans un monde
ol le prix de I'erreur est de plus en plus élevé.

Nul doute, en ce sens, que ce numéro de la Revue scientifique et technique sera accueilli
avec intérét par la profession vétérinaire en général. Je souhaite exprimer toute ma
reconnaissance aux auteurs et a tous ceux qui ont contribué a cette entreprise. Je
voudrais, pour finir, remercier et féliciter vivement le Docteur Martin Hugh-Jones qui a
accepté de se charger de la coordination de ce numéro spécial de la Revue scientifique
et technique et a consacré un temps si précieux a la révision de tous les articles
réunis ici.

Bernard Vallat
Directeur général

Desastres biolodgicos de origen animal
Papel y preparacion de los servicios de sanidad animal y salud publica

Una de las principales preocupaciones con que se tropieza al redactar un documento
sobre bioterrorismo que se hard piblico consiste en que también representara una fuente
de informacién para los terroristas potenciales sobre qué puede hacerse, y de qué
manera. Pero es preciso que los lectores dispongan de una informacién completa para
que conozcan con exactitud los riesgos y las medidas urgentes adecuadas que deben
tomarse ante esa amenaza. La Organizaciéon Mundial de Sanidad Animal (OIE) es
plenamente consciente de esa dificultad. Pero los beneficios de una informacién precisa,
y la consiguiente toma de conciencia, compensan la posibilidad de que se abuse de la
informacion. Se trata de un equilibrio dificil de alcanzar. Pero si para enfrentar las
amenazas bioterroristas, los gobiernos se limitan a reeditar los procedimientos de control
de las enfermedades existentes, afiadiéndoles unas pocas mejoras, los servicios
veterinarios y de salud publica no podran tomar las medidas profil4cticas oportunas y los
paises careceran de una defensa adecuada.
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Hace largo tiempo que se ha llegado a la conclusion de que la mejor defensa contra la
guerra bioldgica consiste en disponer de suficientes conocimientos sobre el tema para
poder derrotar a los atacantes. Asimismo, para entender mejor los riesgos y la manera
de evitarlos, es preciso reflexionar como terroristas virtuales. Y puesto que se parte de
un punto de vista diferente, es sumamente probable que, en calidad de terroristas
virtuales, se imaginen escenarios que no se le ocurrirfan a ningdn bioterrorista. Cuanto
més sencillos sean, menos convendra examinarlos, al menos en pblico.

La libertad intelectual y la creatividad de los investigadores cientificos atemoriza a los
expertos en seguridad. Pero, si no se reflexiona de manera imaginativa, no sera posible
planificar una prevencion adecuada. Para que las estrategias de defensa sean eficaces,
serd preciso examinar multiples posibilidades a fin de determinar las probabilidades
reales y tomar las medidas oportunas.

Los brotes de enfermedades pueden producir panico. Si el foco fue provocado con
deliberacidn, el riesgo de panico publico es mayor, tanto mas cuanto, desgraciadamente,
los medios de comunicacién lo exacerbaran. Cuando los focos afectan al ganado, la
alarma cunde en sectores tales como las finanzas del sector agropecuario, las economias
nacionales, la coherencia comunitaria y el comercio internacional. Los Servicios
Veterinarios contaran con la confianza del pablico si han demostrado su competencia
para mitigar la amenaza de brotes naturales con eficacia, reaccionar con calma vy
eficiencia ante los focos, reducir las consecuencias y facilitar una rapida recuperacion.
Los focos “normales” de enfermedades naturales aparecen con una cruel periodicidad y
originan enormes riesgos sanitarios y econémicos si no se ha previsto la manera de
enfrentarlos, 0 no se los controla correctamente. Si los Servicios Veterinarios nacionales
demuestran su capacidad para hacer frente a los acontecimientos “normales”, el pablico
tendrd mayor confianza en su competencia para afrontar los focos “anormales”, es decir,
los focos intencionales.

Las normas internacionales de la OIE, que sus 167 Paises Miembros adoptan
democraticamente comprometiéndose a aplicarlas, constituyen una sélida base para la
elaboracion de estrategias de deteccion precoz de brotes naturales o intencionales de
enfermedades, asi como de respuesta rapida ante los focos y de transparencia
informativa. Convencer a todos los gobiernos de la necesidad de aplicar estrictamente
esas normas, por ejemplo mediante una resolucion de las Naciones Unidas, representaria
un primer paso muy importante para mejorar la capacidad de todos los paises para
controlar esos focos. El segundo paso consistirfa en convencer a los paises desarrollados
de la necesidad de transferir recursos financieros y competencias técnicas a los Servicios
Veterinarios de los paises en desarrollo que carecen de recursos suficientes para aplicar
correctamente las normas de la OIE.

La actividad agropecuaria es cada vez mas compleja y técnica; por consiguiente, pese a
que los gastos diarios disminuyen, los costos potenciales de las enfermedades se
incrementan. En las explotaciones, tanto las aves de corral como el ganado porcino, el
bovino y las ponedoras, estan cada vez mas concentrados. Al aumentar la densidad, la
diversidad genética disminuye. Asimismo; incluso en los establecimientos comerciales
integrados verticalmente, los animales se desplazan continuamente. El estrés provocado
por los métodos modernos de cria pecuaria lo torna méas sensible a los agentes
infecciosos. Si bien s6lo una pequefia minoria de la humanidad se dedica a la cria de
ganado, el equilibrio es tan delicado que cualquier alteracién puede afectar a un nimero
de seres humanos muchisimo mayor. Por ejemplo, si se produjera un brote de enfermedad
que imposibilite la exportacién de productos animales, no serfa posible absorber el
exceso de alimentos y esto provocaria una reaccion en cadena de graves consecuencias:
serfa preciso sacrificar y enterrar a los animales que se estaban criando y, por
consiguiente, habria que deshacerse de los piensos y forrajes con que se los hubiera
alimentado, o se dejarfa de sembrarlos y cosecharlos. Por consiguiente, los trabajadores
de esos sectores quedarian en paro, y las explotaciones y plantas de procesamiento
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quebrarfan. En los paises en desarrollo, la pérdida del ganado genera hambre e
inestabilidad politica.

La crfa pecuaria, la medicina veterinaria, como la produccién y el procesamiento de
alimentos se han beneficiado con las recientes innovaciones técnicas; asimismo, ahora
es posible consultar, analizar y divulgar informaciones y datos por vias atin mas rapidas.
Como actualmente los focos de enfermedades son menos frecuentes, esos avances se
ven contrarrestados por una creciente falta de experiencia veterinaria para enfrentarlos
con eficacia. Probablemente, nunca antes el ganado estuvo en tan buen estado sanitario;
pero en un mundo en que los errores resultan cada vez mas caros, aprender a ocuparse
de la salud de los animales no debe conducir a la pérdida de la capacidad para afrontar
las enfermedades.

Sin duda, la profesién veterinaria encontrara en este nimero especial de la Revista
cientifica y técnica informacién de utilidad e interés. Deseo expresar mi gratitud v
reconocimiento personal a los autores y a cuantos han ayudado a hacer realidad la
publicacién que el lector tiene entre sus manos. También quisiera expresar mi sinceros
agradecimientos vy felicitaciones al Doctor Martin Hugh-Jones por haber asumido la
compilacion de los articulos que integran este importante volumen y por la calidad y el
esmero de su trabajo de revision.

Bernard Vallat
Director General
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Introduction

Biological disasters of animal origin
The role and preparedness of veterinary and public health services

We live in a time of change, with previously unimaginable tools for diagnosis and
detailed pathogen identification, with the emergence of new virulent diseases but the
persistence and resurgence of the old, and the development of mobile information
technology but the continuing dependence on paper, maps and coloured pins in many
countries. As we move forward, our past sometimes stays with us. This collection of
articles is to encourage us to all progress, to all reach a more efficient way in handling
and effectively controlling animal disease outbreaks, whether they occur from natural
events or from the purposeful intentions of others.

Since October 2001 the possibility of intended disease outbreaks has been put forward
repeatedly in many countries. The history of such events and their impacts are explored
and the possibilities and uncertainty of the risk may surprise many. At the same time we
can be sure that the ‘old" diseases will continue to occur. In our global economy, what
happens in one corner of the world can threaten us all, and sooner rather than later. The
events of the present HSN1 avian influenza pandemic remind us that we do have to be
concerned with the threats imbedded in global trade but also with migratory birds
ignorant of international boundaries and regulations.

It is the efficiency with which we plan for and confront traditional and emerging disease
outbreaks that will predict our ability and confidence in tackling intentional outbreaks if,
when, and where they occur. The cost of disease increases even as the incidence may
decrease. And as the health and productivity of livestock have increased, the more we
depend on a veterinary corps with decreasing hands-on experience in handling
epidemics. This means that planning and training must depend on valid models. To
prevent public panic communications must be transparent. Laboratory support must be
able to respond to surge demands as well as forensic investigations. These issues and
many others (e.g. herd registration, inter-agency coordination, rapid field diagnostics and
geographic information systems-based data entry) are covered by recognised experts in
this timely publication. And while there is uncertainty as to the probability of intentional
bioterrorist events, two certainties remain: if intentional attacks are suspected there
must be the forensic capability to successfully and efficiently investigate them; and if
such an attack is successful, there will be others, if only by imitators. Failure to efficiently
control such outbreaks will encourage repetition.

To achieve these objectives there must be planning, investment in training and
infrastructure, and defined and agreed standards to be met, questioned, redefined and
striven for. In the shrinking global world we live in, we are only as strong as our weakest
neighbour. Inability to control a transboundary disease in one country soon puts others at
risk, which is only made worse by a lack of transparency. Plans must be co-ordinated
nationally, regionally, and internationally, and the implementation of those plans should
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be meaningfully supported and demanded. Similarly, actions must meet mid-term and
long-term objectives otherwise we are locked into the present. And however difficult it
might be to perceive the future we must be willing to try to predict what it can be — even
if this model demands constant readjustment — and make it be what we want.

Martin Hugh-Jones

Professor Emeritus

Environmental Studies Department
School of Coast & Environment, Rm 2279,
Energy, Coast & Environment Building
Louisiana State University,

Baton Rouge, LA 70803-5705

United States of America

[ |

Introduction

Catastrophes biologiques d’origine animale : le rdle et la préparation des
Services vétéerinaires et de santé publique

Nous vivons une époque de changements, caractérisée par I'existence d'outils de
diagnostic et d'identification détaillée des agents pathogenes que I'on n'aurait pas pu
imaginer autrefois, par I'émergence de nouvelles maladies virulentes parallelement a la
persistance et a la résurgence des anciennes, et par I'essor de la technologie de
I'information mobile avec de nombreux pays encore tributaires du papier, des cartes et
des punaises de couleur. Le chemin du progres est parfois pavé de reliques du passé. Ce
recueil d'articles vise a nous encourager tous a avancer, a trouver un moyen plus efficace
de gérer et maitriser les foyers de maladies animales, qu'ils soient le fruit d'événements
naturels ou d'actes intentionnels.

Depuis octobre 2001 la possibilité de foyers de maladie a des fins délibérées a été
évoquée a maintes reprises dans de nombreux pays. Le déroulement de ces événements
et leurs répercussions sont examinés ; nombreux sont ceux qui pourront &tre surpris par
les possibilités et les incertitudes quant au risque. En méme temps, nous pouvons étre
slirs que les « anciennes » maladies continueront de se déclarer. Dans notre économie
mondiale, ce qui survient dans une région du monde peut constituer a bréve échéance
une menace pour tous. Les événements liés a la pandémie actuelle d'influenza aviaire
due au virus H5N1 nous rappellent que nous devons certes nous intéresser aux menaces
inhérentes au commerce mondial, mais aussi aux oiseaux migrateurs qui ignorent les
réglementations et les frontieres internationales.

C'est I'efficacité avec laquelle nous prévoyons et affrontons les foyers de maladies
traditionnelles et émergentes qui nous donnera la capacité et la confiance nécessaires
pour lutter contre d'éventuels foyers d'origine intentionnelle, a I'endroit et au moment ou
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ils apparaitront. Le codt de la maladie augmente méme si sa fréquence diminue. Plus la
santé et la productivité des animaux s'améliorent, plus nous dépendons d'une profession
vétérinaire de plus en plus dénuée d'expérience concrete en matiére de gestion des
épidémies. La planification et la formation doivent donc se baser sur des modeles valides.
Pour éviter de créer un climat de panique parmi la population, la communication doit étre
transparente. Les laboratoires doivent pouvoir répondre aux brusques augmentations de
la demande et de la recherche médico-Iégale. Ces questions et de nombreuses autres
(comme I'enregistrement des troupeaux, la coordination entre agences, le diagnostic
rapide sur le terrain et la saisie de données dans un systeme d'information géographique)
sont traitées par des experts reconnus dans cette publication d'actualité. Si la probabilité
de survenue d'événements bioterroristes intentionnels reste incertaine, deux certitudes
demeurent : si des attaques intentionnelles sont suspectées, il doit exister des capacités
permettant de mener a bien I'enquéte médico-légale ; si cette attaque réussit, d'autres
suivront, ne serait-ce qu’ourdies par des imitateurs. L'incapacité a contrdler efficacement
ces foyers encouragerait la récidive.

Pour atteindre ces objectifs, il faut une planification, des investissements en faveur de la
formation et des infrastructures et des normes définies et convenues a satisfaire, a
remettre en cause, a redéfinir et a mettre en ceuvre. Dans le monde en contraction dans
lequel nous vivons, notre force est égale a celle de notre voisin le plus faible. L'incapacité
a controler une maladie transfrontaliére dans un pays expose rapidement les autres,
phénomene qu'un manque de transparence ne fait qu‘accentuer. Les plans doivent étre
coordonnés a I'échelle nationale, régionale et internationale et leur mise en ceuvre doit
étre judicieusement soutenue et exigée. De méme, les actions doivent viser les objectifs
a moyen et a long terme, faute de quoi nous restons enfermés dans le temps présent.
Enfin, aussi difficile soit-il de percevoir I'avenir, nous devons étre disposés a tenter de le
prédire — méme si ce modele exige des réajustements constants — et de le fagonner a
notre convenance.

Martin Hugh-Jones

Professeur honoraire

Environmental Studies Department
School of Coast & Environment, Rm 2279,
Energy, Coast & Environment Building
Louisiana State University,

Baton Rouge, LA 70803-5705

Etats-Unis d’Amérique
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Introduccion

Desastres bhiologicos de origen animal
Papel y preparacion de los servicios de sanidad animal y salud publica

Vivimos tiempos revueltos, marcados por la existencia de herramientas antafio
inimaginables para diagnosticar patégenos y su identificacion detallada, por la aparicion
de enfermedades nuevas y virulentas (sin que dejen de persistir y resurgir otras antiguas)
y la creacion de tecnologias méviles de informacion (aunque en muchos paises se siga
trabajando con papel, mapas vy alfileres de colores). En ocasiones avanzamos llevando
nuestro pasado a cuestas. Este conjunto de articulos nos alienta a todos a progresar y
encontrar un modo mds eficaz de afrontar y controlar realmente los brotes de
enfermedades animales, ya se deban éstos a causas naturales o a actos malévolos.

Desde octubre de 2001 se viene hablando en muchos pafses de la posibilidad de brotes
infecciosos de origen intencionado. En esta recopilacion de articulos se examina la
historia de este tipo de episodios y sus consecuencias. Las probabilidades e
incertidumbres que rodean este peligro podran sorprender a muchos. Al mismo tiempo,
no nos quepa la menor duda de que las 'viejas’ enfermedades seguiran acechando. En
nuestra economia mundializada, lo que ocurra en un rincén del globo puede ser peligroso,
y mas temprano que tarde, para todos nosotros. La evolucién de la actual pandemia de
influenza aviar por la cepa H5N1 viene a recordarnos que no sélo las amenazas
inherentes al comercio mundial, sino también las aves migratorias, que ignoran fronteras
y reglas internacionales, deben ser objeto de atencién y preocupacion.

Nuestra capacidad y confianza para responder a eventuales brotes de origen
intencionado vendran determinadas por la eficacia con que planifiquemos y afrontemos
los brotes de enfermedades tradicionales y emergentes. El costo de una enfermedad se
incrementa aun cuando disminuya su incidencia. Sin embargo, la mejora de la sanidad y
de la productividad del ganado se acompafa de una dependencia creciente de un cuerpo
veterinario que cada vez cuenta con menos experiencia practica en la gestion de
epidemias. Por ello, es preciso que las actividades de planificacién y formacién se basen
en modelos validos. Para prevenir la posibilidad de que cunda el panico, las
comunicaciones publicas deben ser transparentes. Los servicios de laboratorio deben ser
capaces de responder a un aumento sdbito de la demanda y de estudios forenses. De
estas y otras muchas cuestiones (tales como el registro de rebafios, la coordinacién entre
agencias, el diagnéstico rapido sobre el terreno o la entrada de datos basados en
sistemas de informacién geografica) se ocupan una serie de reputados especialistas en
la presente y muy oportuna publicacién. Y aunque las probabilidades reales de que se
produzcan ataques de bioterrorismo sigan envueltas en un manto de incertidumbre, dos
cosas estan muy claras: si se sospecha la presencia de un ataque intencionado debe
existir la capacidad forense necesaria para investigar la cuestion con eficacia y buenos
resultados; y si uno de tales ataques tiene éxito, otros seguiran, aunque sélo sea por
mimetismo. La incapacidad de controlar un episodio de tales caracteristicas serd una
invitacion a que se repita.
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Para alcanzar esos objetivos se requieren planificacion, inversiones en formacion e
infraestructuras y normas claras y consensuadas que deben cumplirse, cuestionarse,
redefinirse y constituir un objetivo de referencia. En este planeta mundializado y cada vez
mas pequefio en el que vivimos, seremos tan fuertes como lo sea el mas débil de
nuestros vecinos. La imposibilidad de controlar una enfermedad transfronteriza en un
pais no tardara en poner a otros en peligro, situacién que la opacidad informativa no hace
mas que empeorar. Es indispensable coordinar los planes a escala nacional, regional e
internacional, y apoyar y exigir su aplicacion de forma coherente. Tampoco podemos
dejar que los problemas del presente nos abstraigan del futuro, y en este sentido hay que
perseguir también objetivos a medio y largo plazo. Y por muy diffcil que resulte, debemos
esforzarnos por predecir el futuro (aunque ello suponga constantes reajustes) y por
modelarlo conforme a nuestros deseos.

Martin Hugh-Jones

Profesor emérito de estudios ambientales
Environmental Studies Department
School of Coast & Environment, Rm 2278,
Energy, Coast & Environment Building
Louisiana State University,

Baton Rouge, LA 70803-5705

Estados Unidos de América
| |
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Summary

Intentional animal disease outbreaks are infrequent, if not rare, yet they carry the
potential for disastrous consequences. Normal but accidental outhreaks are not
uncommon and they must be handled efficiently, effectively and economically.
And whatever its origin a disease will then follow its usual epidemiology.
Therefore, the effectiveness in dealing with the normal, and the practice,
experience and confidence gained, will significantly aid a country in how it
minimises the cost of an intentional disease outbreak. The response is what
determines the financial and economic costs of a disease outbreak. This paper
provides an overview of the various threats, targets, and possible government
responses, all of which is then expanded upon in detail in the other papers in this
issue of the Review.

Keywords
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Post-harvest — Pre-harvest — Public health — Target — Threat.

Historical perspectives

While the future challenges facing veterinary medicine and
public health will undoubtedly continue to revolve around
natural introductions of animal and zoonotic diseases, the
ever present, often overlooked, endemic diseases that
relentlessly grind away at animal production, and
emerging diseases that surface unexpectedly to threaten
health (3), a growing concern is the intentional
introduction of disease agents into animal populations.
Such disruptive terrorist or criminal strikes might take the
form of a deliberate introduction of a pathogenic agent into
the food supply anywhere along the production line that
runs from farm to fork (2, 7, 8,9, 10, 19, 27, 28).

Recent terrorist attacks worldwide have focused on hitting
soft targets with the intent of producing mass casualties
and/or causing economic disruption, while simultaneously

producing high psychological impact and government
instability. Information from various national and
international government agencies worldwide, including
the United Nations, Interpol and the World Health
Organization (5, 16, 29), have indicated that undermining
agriculture may well be a course of action that fits this
extremist pattern. This is because large-scale foreign
animal disease outbreaks have profound impacts on a
country’ infrastructure, economy, and export markets, and
erode consumer confidence in the safety of the food
supply. In addition, such outbreaks, whether due to
accidental or intentional introduction, generate questions
concerning government preparedness with regards to the
protection of its critical infrastructures. The World
Organisation for Animal Health (OIE) (www.oie.int), along
with its 167 Member Countries, shares a common concern
regarding the potential misuse of pathogenic biological
agents that could affect animal health, public health and
food production. The OIE is presently engaged in
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providing guidelines, regulations, and standards to help
prevent, diagnose, manage, and recover from such
incidents.

Certain countries and organisations proclaim agroterrorism
as an inevitable, unavoidable pending catastrophe, while
other countries and organisations appear to pay scant
attention to the subject; often dismissing this possibility as
hysteria and hyperbole. The Director General of the OIE,
Dr Bernard Vallat, has clearly and accurately articulated
that there are, at present, substantial differences between
countries in the perception of national threats from the
deliberate use of pathogenic biological agents against
animal populations (25). At the 28th World Veterinary
Congress, Dr Vallat indicated his fears regarding the
intentional introduction of biological agents, such as avian
influenza, anthrax or rabies by bioterrorists intent on
harming both animals and the public. Dr Vallat further
voiced his concern regarding the intentional introduction
of biological agents that strictly affect animals, since agents
such as foot and mouth disease (FMD) could totally
destroy the production of milk in a country (26).

There is a long but relatively thin history of using
biological warfare, and its subset bioterrorism (BT), as a
weapon of intentional aggression. While natural disease
has its certain place in history, its use as a weapon is
essentially a footnote, it has sometimes been used
successfully, usually against naive susceptible populations,
but at other times it has not had a significant impact even
if disease cases have occurred (11). There has been a
wealth of field trial experience, with its innate potentials
for intentional disaster, but when one examines actual
events — the German use of Burkholderia mallei against
Allied horses in Argentina and New Jersey during World
War I, other events in World War I in Europe, the Japanese
use of Yersinia pestis in China during World War 1I, the
Soviet use of tularaemia and glanders in Afghanistan — all
these and others had arguable tactical impacts but were
irrelevant strategically. The one event with strategic impact
now in billions of dollars — the five anthrax spore-laden
letters of 2001 in the United States of America (USA) — had
a limited tactical impact and this may have been the act of
a mere opportunist rather than an organised group.
Possibly this is because biowarfare is perceived, as with
chemical warfare, as a weapon of uncertain impact as well
as being ethically unacceptable to the international
community and thus likely to initiate an unconstrained
overwhelming counter-attack from a strong opponent and
international opprobrium.

On the other hand there are many groups with a history of
targeting animals and agriculture, e.g. the animal rights
groups and eco-terrorists with definite political agenda and
experience in arson, animal ‘liberation’, threats, extortion,
assaults, break-ins and theft. They have targeted, among
others, medical and veterinary research facilities, fast food
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facilities, butcher shops, intensive livestock operations,
animal and poultry processing plants, and personnel
involved with and employed in such establishments. The
organisations involved have carried out hundreds of these
acts at great cost to those targeted. For example, the US
Federal Bureau of Investigation informed the US Congress
in 2001 that two organisations, the Animal Liberation
Front and the Earth Liberation Front, had committed over
600 criminal acts causing over US$ 43 million of damage
to US animal industries. However, although animal rights
groups regularly target the food industries, there are
presently no indications that they are interested in
tampering with the food supply to cause human or animal
disease outbreaks to date, probably because of their stated
concerns for the health of animals and the environment.
This is not to say that such organisations might not
unknowingly provide training for those with less benign
intentions.

Each period in history has its own brand of terrorist.
During 1880-1910 it was the anarchists, a bunch of zealots
whose ideology now counts for practically nothing. Most
anarchists were non-violent but they had their firebrands
and an ideology that could be twisted to appeal to a non-
empathetic minority of wounded utopians. Next were the
hyper-nationalists and several other extremist groups but
they too came and went. This wave of terror will pass just
as the others have. But others will take the stage (4).

However, the threat remains, even if thus far no terrorist
group has used bioweapons (BW), not least in the minds
of those health professions committed to fighting and
preventing disease in humans, animals and plants. Since
World War 1 there has been an increasing body of
biowarfare research, both offensive and defensive.
Collectively the latter has amply confirmed the possibility
time and again that biological pathogens can be powerful
and effective weapons. This results in a conviction that
biological aggression will be used by terrorists. It is not a
case of ‘if’ but ‘when’. The difficulty in combating this
threat is that the terrorist does not have a defined base that
can be attacked. They are a diffuse group frequently
embedded in a large population that prevents simple
military action. There is a large body of successful counter-
insurgency policy, strategy and tactics but, covering that is
not the purpose of this publication. Our purpose is to
show how the impacts of a potential biological disaster can
be efficiently minimised by proactive decisions and actions
taken before they occur, to cost effectively deal with them
when they do, and how to facilitate rapid recovery.

Also it must be remembered that once past the opening
scenario how we control both natural and intentional
events is essentially identical. In preparing for the one we
prepare for the other. How efficiently we do this
determines the total cost and economic impact.
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For the purposes of this analysis, agroterrorism is defined
as the deliberate introduction of a disease agent, either
against livestock or into the food chain, for the purposes of
undermining socio-economic stability and/or generating
fear (9). The threat of biological weapons directed against
crops and processed foods has been reviewed
elsewhere (15).

Natural versus unnatural,
accidental versus intentional

Thanks to the advances of veterinary medicine and
modern herd health protocols the frequency of major
epidemics is much reduced. One can claim that in
developed countries the health of modern flocks and herds
is far better than that of the humans looking after them.
The impact and frequency of major health problems are
much reduced to the point of being absent as they must if
farming is to make a profit. Natural events though not
random — epidemiology would have any outbreak follow
from a prior pattern of events to a predetermined outcome
which would be determined by Kendall’s threshold theory
— rarely coordinate nicely to produce an epidemic. But
occasionally it comes together, such as in the United
Kingdom (UK) in 2001 with the FMD epidemic, when the
widespread disease in one host species, sheep, coincided
with the emergence of a large national cohort of veterinary
officers without any meaningful experience or practice of
dealing with a national emergency, which transformed a
difficult situation into an expensive disaster. The fear is
that an intentional bioterrorist event through the careful
selection of agent, place and time may have a similar
impact; that the terrorist can stack the odds. The terrorist’s
power in this situation is drawn from the gnawing
unpredictability of if, how and when an attack might be
launched and the absolute certainty that whatever happens
will be extremely costly While modern management
practices have reduced the probability of a natural
accidental epidemic to a very low value (though the
economic and social consequences may then be high), the
fears are that an intentional event will occur and that the
consequences will be high (Fig. 1).

‘Because terrorists can attack anything, anywhere, any
time, and governments cannot protect everything,
everywhere, all the time, terrorists always retain a certain
advantage. Over the years the spectrum of targets attacked
by terrorists has expanded. This asymmetry also means an
inequality of effort between terrorist attackers and
antiterrorist defenders. The amount of resources required
for defence against terrorism is determined not by the very
small number of terrorists, but rather by the virtually
unlimited number of targets to be defended. This makes
terrorism a cheap way to fight and a costly kind of threat
to defend against’ (13).
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Complexity versus
simplicity, reality?

‘It ain’t so much the things we don't know that get us into
trouble. It’s the things we know that just ain’t so’ [Artemus
Ward]. How do we know that what we know is true?

One of the problems is that we know too much and we
know too little. If you ask any applied microbiologist he or
she can confidently describe a terrorist scenario for
initiating a disease outbreak with this organism or that. But
that is based on expert knowledge and experience with
that pathogen, how to handle it safely without becoming
infected oneself, and its delivery. On the other hand the old
bioweaponeers learnt by experiment and application that
successfully weaponising a pathogen involved more than
merely brewing it in large volumes. And they had
accidents, sometimes fatal. Even experienced laboratories
have exposure accidents with brucellae (30) and Francisella
tularensis (18) (William Patrick, personal communication,
5 August, 2005). A terrorist group, unless it has good
facilities and equal experience, will have accidents. The
probability of that will determine which pathogens they are
willing to work with, preferring those that are relatively
apathogenic for humans or that can be protected against by
vaccination and prophylactic antibiotics. This will allow
the core terrorist team to build experience and ‘live to
bomb again’. Unless there is solid intelligence of specific
terrorist group competence biodefence groups modelling
terrorist capacity tend to errors of self-imaging under the
excuse of ‘worst-case scenario’. Predictions of what can be
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done are not the same as knowledge of true abilities. As
stated by Representative Christopher Cox of California,
latterly chairman of the US House of Representatives
Committee on Homeland Security: ‘Some experts believe
that the hurdle for terrorist organisations to translate
micro-organisms into biological weapons is relatively high.
Others believe that this is a thin line of ignorance that can
be easily crossed’.

The truth? Who knows. But once a group has a modest
success, others may be encouraged to also attempt it.
Which is why a fast, cost-efficient, effective response is
important, nay, vital.

Responses

Unless there is a sudden change for the worst, disease
outbreaks which are deliberately caused will remain rare
and natural accidental outbreaks will continue to be the
norm. These natural outbreaks must be prepared for; and
when they occur, dealt with promptly, and the lessons
learnt implemented to stop it happening again. By
preparing for the norm, one is prepared for the abnormal.
The methods for prevention, emergency management,
mitigation and recovery are common to both
circumstances. Spatially-targeted and industry surveillance
systems must be in place and functional. Laboratory
confirmation abilities need to be available and regularly
tested. And tested plans should be in place to deal with
surge demands in an emergency that flexibly reflect reality.
Practice for the one is practice for the other.

One of the major problems in an emergency is inter-agency
coordination and harmonisation, both national and
international, of the necessary health, food and agricultural
sectors. It is interesting how emergency post-mortems
regularly point to shortcomings in coordination. And these
failures increase the costs and delay effective responses. But
the experience of a successful disease control programme
builds confidence and generates collaborative ideas as to
how it can be even better.

In the present day of interconnected global industries and
economies, and the intercontinental transport of
foodstuffs, both legal and illegal, pathogens are moved
globally in spite of restrictions. Therefore policies have to
be in place for the optimum control of novel diseases,
whether by quarantine and slaughter, or by vaccination.
And once past the opening days, the medical and
veterinary responses are the same whatever the initiating
cause. If vaccination is to be considered, there must be
criteria for usage in place, tested and agreed, and sufficient
stocks on hand of the perceived threat strains.

Emergency responses must be dual purpose.
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Threats

There are three groups which can pose threats:

a) Nation states — those which have had or have offensive
BW policies. Not only can they constitute a risk but
employees and alumni from offensive programmes can
take their skills and cultures elsewhere;

b) Non-state actors/terrorist groups — these groups have
the potential to branch out from traditional weapons of
improvised explosive devices and assassination to learn the
details of constructing biological weapons. They take
various forms, e.g. state-sponsored single-issue groups,
nationalists, separatists, or apocalyptic cults. Their
members include university graduates and it is only a
matter of time until these groups will include or
purposefully recruit individuals with advanced degrees in
microbiology if they feel the need. Considerable discussion
in recent bioterrorism literature has focused on the
required educational expertise and technical skills needed
to plan and execute a biological attack against humans,
animals and plants. Several recent reports have clearly
demonstrated that modern terrorist groups have many
well-educated members, both senior and junior members
(6, 20, 23) (Table I). However, most procedures necessitate
only a modest education and careful mentoring. An
example of a group such as this is the well known
Al-Qaeda (see Appendix);

¢) Disgruntled individuals — probably the most likely as
they are opportunists.

For terrorism to occur there must be:
a) a vulnerable target

b) the technical and organisational capability to carry out
an attack

¢) the intent to attack.

Terrorists seek to express their anger, and show and project
power and control, in lieu of their real feelings of
powerlessness. Common characteristics can be their
diffuse objectives making it hard to understand their
ideology and to infiltrate their groups; a sense of
grandiosity; an apocalyptic or paranoid conspiratorial
world view leading to defensive aggression. Motivations
include primarily getting attention, also economic
terrorism, millennialism, revenge and public chaos,
mimicking God, crusade, and creating an aura of
mastership of science and technology. They frequently
copy others. Repeated terrorist successes may in time beget
political force. This leads to big impact events that they
collectively can watch via the media. The latter is a stage on
which they can wage their war by performing terrorist acts.
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Table |
Educational level achieved by known members of the Global Salafi Jihad movement (17)

. Less than Secondary school Completed some B.A/ M.A./ b Total
Origin secondary school completed university courses B.Sc. M.Sc. octorate ota
Core stafft! 1 1 1 16 1 5 25
South-East Asia 0 2 3 8 4 0 17
Maghreb Arab 13 8 9 6 1 0 37
Core Arab 8 5 25 14 1 0 53
Total 22 16 38 44 7 5 132

a) the core staff of the organisation are not based in one particular region

The mere demonstration of capability is enough but a
‘blast’ plays better to the media. The data presented in
Table II (17) highlights this fact in that, from 1968 to 2005,
a vast majority (82%) of documented terrorist attacks
involved bombings, armed attacks, kidnapping, and
assassinations. These types of attack are more likely to draw
media attention and increase publicity and notoriety for
terrorist groups seeking to gain attention and popular
support for their ideological or political goals.

The use of biological agents has been carefully reviewed (6)
and these studies indicate that the use of biological agents
against livestock and poultry populations has been rare
when compared to other targets. Carus found only three
instances of the use of biological agents against agriculture
targets (Table III). Overall, confirmed instances of the
actual terrorist use of biological agents against agriculture
are rare (2, 6, 27, 28). From the standpoint of most
extremist groups, such actions would probably be viewed
as too dry and mundane in comparison to traditional
tactics (Table II) such as random shootings, assassinations
and bombings — all of which focus on more spectacular,
human-directed atrocities — because they do not produce
immediate, visible effects. The impact of bioassaults on
livestock and the food chain, although potentially
economically significant, is delayed, lacking a single focal
point of reference for the media to highlight. More
specifically, there is less instantaneous drama such as
occurs from a major truck explosion or suicide strike,
which is essential to creating the immediate panic and loss
of confidence in government officials that such acts are
designed to elicit. However, the public as a whole do not
understand biological agents and therefore their false
perceptions magnify the impact and fears of any
bioterrorist event, and lead to over-responses.

To the terrorist, animal diseases have the advantages that
some are apathogenic for humans and vaccine protection
exists for other diseases; since the terrorist team itself
remains unharmed they can carry out this sort of attack
repeatedly and build experience. That the impact will
include the financial bankruptcy of many targeted industry

Table Il
Tactics used in documented terrorist attacks carried out
between 1968 and 2005 (17)

The number of terrorist groups

Tactic employing this tactic 1968-2005
Armed attack 198
Arson 88
Assassination 137
Barricade/hostage 56
Bombing 528
Hijacking 51
Kidnapping 170
Other 27
Unconventional attack 9
Table 11l

Criminal and terrorist objectives of all known bioterrorist
attacks carried out between 1900 and 1998 (6)

Type of event  Terrorist ~ Criminal Other/uncertain Total cases
Murder 4 17 0 21
Terrorise 6 9 22 37
Extortion 0 13 3 16
Disruption 0 5 0 5
Anti-animal/crop 1 2 0 3
Mass murder 4 0 0 4
Revenge 0 3 0 3
Incapacitation 2 0 0 2
Political act 1 0 0 1

components — farmers, food processors, families of laid-off
workers — is a ‘collateral damage’ similar to the many
deaths of civilians caught in military cross-fire on
‘legitimate targets’. But if urban bombers have no care for
them, the agroterrorist will be similarly unconcerned and
regard it as a bonus social component of the
economic cost.



26

Various selection criteria for the most dangerous anti-
livestock and anti-poultry biological agents have been
suggested (28). The most dangerous pathogens would be:

pathogenic for livestock or poultry

— available and easy to acquire or produce

— highly infectious and contagious

— not harmful to the perpetrator

— robust and able to survive in the environment

— easily disseminated

predictable, with an expected clinical disease pattern
(including morbidity and mortality)

— attributable to a natural outbreak, ensuring plausible
deniability if that is desired.

Unless a rogue nation state is willing to provide a pathogen
product in a form suitable to survive transport, handling,
and dispersal, this has to be prepared and assembled by the
group or individual. This is easy in theory and some
scenarios may be simple for the experienced. Fortunately,
finding a group with instructional documents is not proof
of actual ability though it may be an indicator of future
intent; rather like a copy of Playboy hidden under a
mattress can signal hopes but not necessarily sexual
competence. Anthrax has long held a weapon position, not
because of its lethality, in spite of its reputation, but
because the spores are simple to produce and have an easy
survivability. A parallel can be drawn for certain viruses
that can be grown in eggs or are environmentally robust
when harvested in high titre from lesions. There is a need
to grow a minimum volume in order for it to be deliverable
and the product must be in a form that does not challenge
viability. And lastly it has to be dispersed effectively.
Archival military research emphasised aerosols but
engineering for this is specialised. It is far easier to deliver
pathogens via sprays, food, feed, and water, especially as
the food processing industries throughout the world have
become increasingly vertically integrated. A recent
industrial processing error in Spain involving roast chicken
resulted in 921 salmonellosis cases across 13/18 provinces
and communities in the country (22). There was the
intentional salmonella attack in Oregon in 1984 that
resulted in 751 cases (24), as well as malicious attacks on
smaller groups (1, 14, 21). And lastly, if a group were
preparing to use a biological pathogen they would quickly
discover the problems of accessing targets. It is not the
same as putting a bomb on a metropolitan train or bus.
There would be a need to develop this expertise and
therefore one can expect that groups may well practice in
countries where they are comfortable to gain experience
before taking on their true targets.
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Analyses show that the scientific expertise among terror
groups is very variable (Table 1), but that some members
have backgrounds in medicine, microbiology and
pharmaceuticals, up to and including the PhD level. For
example, Table I shows a high degree of education for the
terror groups aligned with the Global Salafi Jihad
movement led by Al-Qaeda [AQ] in that over 60% of
membership had at least some university education. As a
group, their education level exceeds the worldwide
average. The educational level and technical expertise of
such groups are clearly adequate to plan and execute a
biological attack against animals. Although recent military,
economic and political actions in many countries may have
blunted AQ and related groups, these movements will
continue to include well-educated extremist members.
What criminals and terrorists cannot obtain though
formal, traditional educational programmes can often be
obtained through online educational services or through
international and national biological conferences and
seminars. Additionally, the Internet is identified as of great
utility for the collection of information about diseases.

Any initial threat is most likely to be from known
biological agents and current accessible modest
technologies which involve expertise, knowledge and
processes already in the public domain. However, future
technical advances may make novel or non-conventional
pathogens and their delivery more attractive to terrorists
and others, especially as defences increase in thoroughness
and complexity.

Targets

Targets stretch from individuals, to families (and their
farms), communities, government infrastructure, public
health, and finally economic sectors, including food and
agriculture. The strategic objectives of the perpetrator(s)
determine the target and the pathogen. The extent of a
group’s production and operational capabilities will affect
its choice of targets, since few knowingly select targets that
they lack the abilities to attack successfully. Moreover, most
groups have limited access to pathogens and resources of
time, finances, and personnel needed to meet the costs
involved with developing and implementing new
technologies. Unless given confidence by the success of
another group new technologies are uncertain while soft
targets vulnerable to traditional terrorist weapons are
plentiful. On the other hand there is the perceived need to
stand out from the terrorist herds and be relevant. And
some groups are well funded and are attracting members
with advanced technical capabilities.

While many BW scenarios invoke massive casualties, the
reality is that many objectives can be met by minimal
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numbers of cases, sufficient to ensure diagnosis. One
confirmed case of FMD can be as economically crippling as
a thousand. The American anthrax incidents in 2001
involved only five deaths and 22 cases; there is more health
damage from ethyl alcohol on any weekend in many major
cities in the USA, but the anthrax letters had an impact in
billions of dollars. Therefore one should be as aware of the
potential for ‘poisonous dwarf’ incidents as well as of the
‘monster’ mass-casualty attacks that are the focus of so
much response planning. The myopic focus on mass-
casualties virtually nullifies the need for countermeasures,
replacing proaction, prophylactics and cost-effective
responses with bulldozers, body bags and bigger budgets.

In today’s world agriculture is a global competitive
industry. It is large. It is complex. In many countries it is
highly concentrated, whether we consider beef feedlots,
broiler hens, or soybeans. Many countries produce more of
a product than they can consume domestically and
therefore any stoppage on international trade will
reverberate back onto the healthy stock in the national
production pipeline and the farms producing feed for
them. With industrialisation has come limited genetic
diversity, which can add to the risk of disease spread. Some
parts of the agriculture industry are easy to access; others
are surprisingly complex even to those of us raised in the
countryside. This latter point should be considered in
tracing and tracking the activities of suspect groups. And
lastly the risk from exotic pathogens, whether accidental or
intentional, is compounded by poor initial recognition, the
non-availability of vaccines, and absence of related control
and eradication experience within the governmental
Veterinary Services. More than anything else it is the
efficiency and rapidity of their response that determines
the economic impact of such an outbreak.

The threats to food and agriculture can be divided into two
major groups: pre-harvest and post-harvest. Potential pre-
harvest threats are to livestock — including aquaculture —
and crops. For high response pathogens we should not
exclude family farms or backyard breeders. ‘Pre-harvest’
outbreaks carry the risk of economic devastation
compounded by international trade restrictions; financial
disaster throughout the affected industry, associated
industries (e.g. feed producers), and related communities
(e.g. the UK FMD epidemic in 2001 severely impacted the
rural tourist industry); and will be felt not just locally near
affected farms but regionally and nationally. ‘Post-harvest’
events affect the food industries (processing,
transportation, and delivery) and public health (possible
human illness and death) impacting economic trade and
can have social and political repercussions. Due to the
vertical integration of many industries any direct
interruption in just one part, much less a number, will
have immediate and severe impacts on many others.

2]

If one were to attempt to rank future potential bioterrorist
attack scenarios, the following events may be considered as
a guide:

a) threats and hoaxes (e.g. hoax letter sent to a Wellington
newspaper in 2005 claiming that FMD virus had been
released on Waiheke island, New Zealand)

b) murders and assassinations (e.g. the assassination of
Bulgarian dissident Georgi Markov with a ricin-laden pellet
fired from an umbrella)

¢) unannounced unclaimed non-lethal attacks (e.g.
intentional salmonella attack in Oregon, 1984 [6])

d) disruptions with few deaths (e.g. 2001 anthrax letters
sent to a number of news organisations and two US
Senators’ offices)

e) localised lethal attacks (e.g. those which would have
similar consequences to the accidental release of anthrax
spores in Sverdlovsk in 1979)

f) campaign of mass casualty attacks on different targets at
different times (e.g. those initiated by the Japanese
biological weapons facility unit 731, which used human
‘guinea pigs’ in their weapons research and development)

2) lethal global outbreaks.

Only the last has yet to be witnessed.

Rules governing
biological attacks

The following needs to be kept in mind when considering
biological attacks:

— Rule 1: while theoretically easy to carry out, an effective
agrobioterrorist attack is more difficult than the traditional
bombing or murders;

— Rule 2: the true impact is determined not by the ‘bang’
but by the government(s) response(s);

— Rule 3: those involved in bioterrorism are not your
average terrorists;

— Rule 4: in responding we have to be lucky all the time.
They have to be lucky only once.

Similarly, there are certain characteristics shared by
agroterrorist attacks:

— any human deaths may be coincidental,

— the full agricultural impact may be delayed;
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— losses from the disease itself could be minimal but the
indirect costs of controlling the disease, e.g. quarantine,
surveillance, de-population, disposal, indemnity, etc., will
be significant;

— an effective ‘attack’ does not necessitate massive death
and destruction. It is the necessary responses to
agricultural disease, to contain and clean up, to prevent
further spread, and then to reclaim the previous level of
disease control or freedom, lost exports and international
recognition of freedom from disease and infection that eat
up effort and funding with associated major economic and
social costs. For example, FMD virus is a very robust virus
which causes lesions on the feet and tongue, mammary
glands and thyroid gland but in general it kills less than 1%
of livestock affected — mainly calves from myocarditis — but
the government response to FMD traditionally kills 100%
of those affected.

Therefore, the desired results from an agricultural BT
attack are much more complicated than the simple
widespread terror induced in a human target population.

One cannot dismiss the possibility of agroterrorism
emerging as a secondary tactic that is designed to
complement and exacerbate the upheaval and social
dislocation caused by more traditional tactics. Certainly
the mechanics of executing an assault of this nature are
relatively straightforward and far less complex than those
associated with bioattacks against human populations.
Factors contributing to this include:

— there is a large selection of animal biological agents from
which to choose, with no less than 12 previous OIE ‘List A
pathogens identified as having the potential to seriously
impact animal health and/or trade;

— many exotic diseases are not zoonotic, so there is no risk
of accidental human infection and therefore there are no
requirements for elaborate personal protective equipment
and containment procedures. However, advanced
understanding of animal disease science would aid the
perpetrator’s efforts to implement an attack on the
agricultural industry;

— animal diseases can be quickly spread over wide
geographic areas affecting large numbers of animals and
farms, due to the intensive and concentrated nature of
contemporary farming practices in many western
countries, especially the USA, many European Union
countries, and Asian Rim countries. Modern, rapid means
of animal and human transportation worldwide
immeasurably assists in disease spread. Animals provide
the primary means of transmission; sophisticated
weaponisation is not required. Due to the endemic nature
of many of these diseases in large geographic regions
worldwide, samples of agents are readily available from
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clinical specimens collected from the field during natural
outbreaks of disease;

— if the objective is human casualties, certain zoonotic
diseases offer unique capabilities and the food chain offers
a low-tech but highly conducive mechanism for
disseminating a wide range of toxins and bacteria. This
topic is discussed in full in other papers in this issue of
the Review.

The ability to employ cheap and unsophisticated means to
undermine a governments economic base and possibly
overwhelm its resources, gives livestock and food-related
attacks an attractive cost-benefit payoff that would be of
considerable interest to any group seeking to overcome
extant power asymmetries between itself and the State it
is targeting.

Recommendations for
identifying and/or avoiding
future incidents, minimising
economic damage, and
containing the disease

These recommendations are only covered briefly here as
they are discussed in greater detail in the other papers in
this issue of the Review. The following suggestions are to
reduce overall costs and to reduce any public hysteria and
political over-reaction that might be engendered by a
successful agricultural BW attack (12):

— develop ‘early warning’ indicators;

— define hypothetical goals and possible objectives of
those likely to use agricultural BI/BW techniques;

— remember that the more developed the industry, the
more likely that the target component will be exports via
singular cases (e.g. in reaction to the diagnosis of a bovine
spongiform encephalopathy-like case in the USA);
similarly, the less developed, the more likely that it will
involve cruder processes and large numbers (e.g. ‘yellow
rain’, rinderpest); and plan accordingly;

— remember that the bioterrorist’s preferred technique will
involve a high impact—effort ratio, i.e. small effort with
large impact, and therefore do not overlook possible
unsophisticated preparations;

— be prepared without being paranoid; maintain an
attitude of ‘Informed Suspicion’;
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— have reliable rapid diagnostic tests released to the
general agricultural community so as to reduce the
frequency of false alarms;

— ensure that DNA testing kits are suitable for use in both
natural and intentional situations;

— strengthen laboratory systems in the regions identified
as being at risk;

— maintain field investigation team expertise and abilities.
Try not to replace each ad hoc team with yet another.
Rotate individuals in and out, not teams;

— the BT/BW team investigation should not interfere with
the normal veterinary and agricultural responses to the
emergency. Optimally it should be invisible to the public
and silent, functioning in parallel and liaising closely with
the emergency command. Unless the circumstances are
blatant, any suspicions of BT/BW origin should not be
voiced,

— do not give into the political temptation to suppress
notification of disease outbreaks. It is far, far better to be
proactive with the news thereby having some control of it
and also insuring that it is accurate. Hiding information is
a good way of ensuring that it is discovered and trumpeted
without warning. Better to facilitate accurate news in a
low-key manner than to suppress it. By providing prompt
and accurate news releases to all the appropriate media one
in fact controls the situation. Transparency nationally and
internationally is vital. However, because of the
implications — a true BW attack is an act of war — it is wise
to not inform the news agencies of the BW nature of the
suspected or confirmed source. That should be left to those
responsible for national policy. Because of the risk of
imitation by others, revealing a successful terrorist attack
as ‘BW’ may be counter-indicated;

— do not be eager to publicise ‘near-misses’ firstly as any
publicity would engender unnecessary excitement and
speculation and secondly, a no-report indicates failure,
something one might want the perpetrators to believe.
Watch to see what happens, and note and act accordingly;

— preplan the agricultural, economic and policy response.
If necessary, publicise one’s intentions. Minimise self-
inflicted economic wounds. The recovery must be rapid.
Transparency engenders trust and respect by other
countries and while it may not prevent punitive protective
actions by other countries it can reduce their severity in the
longer term and will aid negotiations;

— preplan tactics and operations, including legislation, for
carcass/crop disposal, site disinfection, and compensation.
Compensation at market value paid promptly, either from
government or insurance sources, will significantly reduce
delays in reporting suspect animals/crops and reinforce
community support;
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— develop effective public information on improved
disease prevention methods, especially in relation to
prophylactics, livestock vaccination, and increased animal
physical security by reducing their unsupervised contact
with the public;

— run field war games so that government staff and
representatives of the professional public are rehearsed; by
professional public we mean private veterinarians, feed
and dairy companies, feedlot owners, farmer
representatives, and such. These exercises should not be
overtly anti-BW but a routine ‘What do we do if there is an
outbreak of FMD or Venezuelan equine encephalomyelitis
or Newcastle disease or whatever’. They have drills for
hurricanes and tornadoes, why not for agricultural
emergencies? Reduce the potential for hysteria by
widening the range of those involved in these exercises.
With each year there is an increasing need to be prepared
and rehearsed;

— if it is appropriate, maintain basic stocks of vaccines.
While, for example, outbreaks of anthrax can be readily
and efficiently stopped by vaccination, for other diseases it
may be better to slaughter ones way out of them because
of the knock-on effects of vaccination on international
recognition of being disease free. It depends on
circumstances. Thanks to the 2001 FMD epidemic the
public acceptance of slaughter is now much reduced to the
point that vaccination may be the preferred response for
this and other diseases.

Conclusion

The 15th Century European explorers brought smallpox,
measles and hepatitis to the American Indians with truly
devastating results throughout the Hemisphere. They
arguably returned with syphilis, which barely rates a
footnote in subsequent European history. The disease that
changed European history was plague from Central Asia.
So it is not ‘if’, nor ‘when’ but ‘what’. The subsequent
severity of the ‘what’ is not the agent but the efficiency of
how we control it before, during, and after its emergence.

Appendix

Al-Qaeda, biological weapons,
and agroterrorism

Al-Qaeda and AQ affiliated groups have long expressed
interest in the offensive employment of chemical,
biological, radiological, nuclear, and high explosive
(CBRNE) materials. Indeed, in an interview with ‘Time
Magazine’ four months after the August 1998 US East
African embassy bombings, Osama Bin Laden specifically
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asserted that acquiring weapons of mass destruction was a
religious duty for all Muslims and one that was fully in
accordance with Islamic precepts as defined by Allah.
Islamic scholars refute that claim but, nevertheless, there is
a substantial following who have chosen to interpret the
Koran in this unrealistic manner.

No evidence currently exists that AQ has yet been able to
translate its undoubted interest in weapons of mass
destruction to actual possession. Moreover, the group’s
current disaggregated and resource-depleted character
would seem to preclude the option of it being able to
independently manufacture CBRNE weapons for large-
scale, strategic attacks in the short-to-medium term. These
considerations notwithstanding, one should not discount
the possibility of more limited strikes being carried out to
generate psychological and/or economic (rather than
physical) damage. Such assaults would probably fit with
the group’s general operational patterns post-9/11; that is,
emphasising modalities that are directed against
unprotected ‘soft’ targets and which are cheap, easy to
mount and capable of being executed with a minimum of
outside support. It is in this context that attacks against
agriculture take on a certain degree of relevance.

An act of agroterrorism would fit well both with AQ3
currently reduced operational potential to execute large-

1A

Fig. 1A
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scale strategic strikes on the scale of 9/11, as well as with
the network’s general desire to deliver a crippling blow to
the American economy. Introducing disease into livestock
populations is very low tech. Because FMD is so
contagious, and given the extremely concentrated and
intensive nature of contemporary livestock farming
practices in many western countries, a nationwide multi-
focal outbreak may well ensue. Should such a catastrophe
occur in the USA or many other countries, it would cost
the affected country(ies) billions of dollars in lost livestock,
livestock products, trade and tourism.

More importantly, various documents, manuals, letters and
books (4) recovered in the wake of Operation Enduring
Freedom in Afghanistan provide some empirical evidence
that AQ was seeking to develop anti-animal agents as part
of its general biological efforts. Figure 1A is a crude hand-
drawn schema of their sophisticated interest in the
acquisition, isolation, culture, identification and testing of
various medically important bacteria. It is clear from the
words ‘Manpower’ ‘Vaccinated’ and ‘Antisera’ in Boxes
1 and 1A that the author wanted to protect the scientists
and laboratory technicians implementing this BW
programme by vaccinating them or having antisera
available in case of an exposure or infection.

Crude hand-drawn schema recovered at a terrorist training camp in Afghanistan illustrating Al-Qaeda’s sophisticated interest in the
acquisition, isolation, culture, identification and testing of various medically important bacteria
Source: This document is available from government archives in the United States of America under the Freedom of Information Act
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Foyers de maladies animales d'origine accidentelle et
intentionnelle : évaluer le risque et préparer une riposte efficace

M. Hugh-Jones & C.C. Brown

Résumé

Les foyers de maladies animales d’origine intentionnelle sont peu fréquents,
voire exceptionnels, mais leurs conséquences peuvent étre désastreuses. Les
foyers normaux mais accidentels ne sont pas rares, et doivent étre pris en
charge de facon efficace, efficiente et économique. Une fois déclarée, quelle
que soit son origine, une maladie suivra son évolution épidémiologique
habituelle. Par conséquent, I'efficacité de la prise en charge des foyers normaux
et I'expérience et l'aisance acquises aideront considérablement un pays a
trouver les moyens de réduire au minimum le coiit d'un foyer de maladie
d'origine intentionnelle. Ce sont les interventions destinées a faire face a un
foyer de maladie qui en détermineront le colit économique et financier. Le
présent article offre une description générale des menaces, des cibles et des
réponses gouvernementales possibles ; chacun de ces points est ensuite repris
et développé dans d'autres articles de ce numéro de la Revue.

Mots-clés

Arme biologique — Bétail — Bioterrorisme — Cible — Enjeu — Maladie animale émergente
—Menace — Mesure apres |'abattage — Mesure avant |'abattage — Santé publique.

[

Evaluacion del riesgo de brotes zoosanitarios de origen
accidental o intencionado y preparacion de una respuesta eficaz

M. Hugh-Jones & C.C. Brown

Resumen

Los brotes de enfermedades animales de origen intencionado son algo
inhabitual, incluso raro, aunque pueden dar lugar a auténticos desastres. Los
brotes normales pero de origen accidental no son infrecuentes, y exigen una
respuesta efectiva, eficaz y econdmica. De todos modos, sea cual su origen, una
enfermedad va a propagarse conforme a sus pautas epidemioldgicas. Por ello,
la eficacia a la hora de enfrentarse a episodios normales y la préactica,
experiencia y confianza que con ello se adquieren ayudaran mucho a un pais a
la hora de reducir al minimo las consecuencias de un brote provocado. El costo
financiero y econdmico de un brote zoosanitario depende de la respuesta que se
le dé. Los autores describen sucintamente una serie de amenazas, objetivos y
eventuales respuestas de los gobiernos, todo lo cual se aborda con mas
detenimiento en otros articulos de este nimero de la Revista.

Palabras clave

Amenaza — Arma bioldgica — Bioterrorismon — Desafio — Enfermedad animal emergente
— Ganado — Medida posterior al sacrificio — Medida previa al sacrificio — Objetivo — Salud
publica.
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The Biological and Toxin Weapons Convention

PD. Millett

BWC Meetings Secretariat, Department for Disarmament Affairs, United Nations Office at Geneva, Palais des
Nations, CH-1211 Geneva 10, Switzerland

Summary

The Convention on the Prohibition of the Development, Production, and
Stockpiling of Bacteriological (Biological) and Toxin Weapons and on their
Destruction prohibits the development, production, acquisition, transfer,
stockpiling and use of microbial or other biological agents, or toxins in a manner
which has no justification for prophylactic, protective or other peaceful
purposes. It also bans weapons, equipment or means of delivery designed to use
such agents or toxins for hostile purposes or in armed conflict. It covers
biological and toxin weapons against humans, animals and plants. This article
provides a brief history of the Convention and presents an overview of its five
Review Conferences; the ‘Ad Hoc Group of Governmental Experts, open to all
States Parties, to Identify and Examine Potential Verification Measures from a
Scientific and Technical Standpoint’ (usually referred to as VEREX); and efforts to
develop a legally binding instrument to strengthen the Convention, as well as the
annual meetings of experts and States Parties which have taken place over the
last three years. Issues of particular relevance to the World Organisation for
Animal Health (OIE) are highlighted throughout, demonstrating their longstanding
and fruitful contributions to ensuring that veterinary science is used only for the
benefit of mankind.

Keywords

Biological weapon — Bioterrorism — Deliberate disease — Disarmament — Geneva Protocol
— International law — Non-proliferation — Poisoning — United Nations.

Bacteriological Methods of Warfare (the Geneva Protocol).

Introduction

The Convention on the Prohibition of the Development,
Production, and Stockpiling of Bacteriological (Biological)
and Toxin Weapons and on their Destruction (the
Biological and Toxin Weapons Convention — BTWC),
despite being the primary multilateral forum embodying
the norm against biological and toxin weapons, was not
the first international instrument to tackle the
weaponisation of poisons and disease. The potential for the
intentional use of such agents for non-peaceful purposes
has prompted revulsion throughout human history and
efforts to prohibit such activities can be traced back to
antiquity. The first instrument to address this issue was the
1925 Protocol for the Prohibition of the Use in War of
Asphyxiating, Poisonous or Other Gases, and of

This prohibits the use in war of biological and chemical
weapons. It does not prohibit their development,
production, acquisition, transfer or stockpiling. The
absence of international measures proscribing these
preparatory steps became more apparent as scientific and
technological developments made biological and toxin
weapons more feasible.

As man prepared to take his first steps on the moon, States
began to consider supplementing the 1925 Geneva
Protocol. The first draft of a convention to prohibit
activities which would provide a capability to use poisons
and disease as a weapon was submitted, by the United
Kingdom (UK), to the Eighteen Nation Committee on
Disarmament on 6 August 1968. The proposal to develop
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a convention to prohibit the research, development,
production, transfer, acquisition and stockpiling of
biological and toxin weapons garnered support and
additional revisions to the original draft text were tabled in
July 1969. Progress towards the BTWC received a
considerable boost on the 5 August 1971, when the United
States of America (USA) and the Soviet Union (USSR)
proposed identical versions of a draft convention. After
further negotiations, the final draft was presented at the
Conference of the Committee on Disarmament on 28
September 1971. The BTWC emerged in its existing form
on 16 December 1971, when the text was endorsed by the
United Nations (UN) General Assembly (23). The
Convention had three Depositaries: the governments of the
USA, the UK and the USSR (now the Russian Federation).
The BTWC opened for signature on 10 April 1972 and
entered into force on 26 March 1975 with 46 States Parties.
The numbers of States Parties rose steadily and as of July
2005 the BTWC had 155 States Parties and 16 Signatories.

This work provides a brief overview of the history of this
important international instrument, spanning the thirty
years since its entry into force in 1975 to the end of the
follow-up process in 2005. It focuses, in particular, on
those elements of most relevance to the activities of the
World Organisation for Animal Health (OIE). The article
begins by examining the Convention itself and discussing
its key provisions. It then describes the additional
understandings of the BTWC which have evolved through
a series of five-yearly Review Conferences and outlines the
current understanding of the Convention. Efforts to
strengthen the BTWC and develop a supplementary
legally-binding instrument are also considered. The author
then examines the ‘Ad Hoc Group of Governmental
Experts, open to all States Parties, to Identify and Examine
Potential Verification Measures from a Scientific and
Technical Standpoint’ (known as VEREX). The successful
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conclusion of this process prompted States Parties to call a
Special Conference in 1994 to discuss further action based
upon the findings of the VEREX report. The Special
Conference mandated a further set of meetings to translate
the scientific and technological findings of VEREX into a
workable legally-binding instrument. An Ad Hoc Group of
States Parties to the Convention (AHG) was established for
this purpose and its activities are reviewed.

Unfortunately, efforts to develop a legally-binding
instrument were unsuccessful and the events of 2001
marked a significant change of course for efforts to
strengthen the BTWC. The article discusses the events
which took place at the Fifth Review Conference, which
saw these efforts evolve from the AHG to a new set of
annual meetings of experts and States Parties, which have
collectively become known as the follow-up process. The
meetings, which took place in 2003, 2004 and 2005 are
discussed in some depth, providing an overview of the
current situation of the BTWC. The history detailed in this
paper is then reviewed in order to draw from it some final
conclusions.

The prohibition

of the development, production,
stockpiling and use

of biological and toxin weapons

Despite being only four pages long, the BTWC contains a
broad spectrum of obligations and prohibitions which
bind its States Parties (the key articles are summarised in
Table 1). The continuing relevance of the BTWC to current

Table |
Key obligations on States Parties and signatories to the Biological and Toxin Weapons Convention (BTWC) (22)
Article Obligation
Article | Never in any circumstance to develop, produce, stockpile or otherwise acquire or retain biological and toxin weapons
Article Il Not to transfer biological and toxin weapons to any recipient whatsoever and not in any way to assist, encourage or induce anyone else to
acquire them
Article IV To take any necessary measures to implement nationally the obligations under the BTWC
Article V To consult bilaterally and multilaterally to solve any problems which might arise with the implementation of the BTWC
Article VI To request the United Nations Security Council to investigate alleged breaches of the obligations of the BTWC and to cooperate
with any such investigation
Article VII To assist States Parties which have been exposed to a danger as a result of a violation of the BTWC
Article X To enhance international cooperation for the peaceful use of biology and to implement the BTWC in such a manner as to avoid hampering

the peaceful use of such science and technology
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events is apparent from the contemporary debate over the
need to balance freedom of science with security measures
designed to protect humans, animals, plants and the
environment. This very concept lies at the heart of the
BTWC, with Articles I and III prohibiting activities which
would lead to the capability to use biological and toxin
weapons, whilst Article X obliges States Parties to enhance
international cooperation for the peaceful use of biology
and specifies that the Convention is not to be implemented
in a manner such as to hamper scientific, technological and
economic advancement.

The differentiation between peaceful and prohibited
activities is also encapsulated within the definition for
biological and toxin weapons used in the Convention —
there is an attempt to control intent, as opposed to tangible
resources, avenues of research, or specific processes. The
BTWC prohibits the application of the biological sciences
for hostile or non-peaceful purposes.

In the Convention, biological and toxin weapons are
described as:

a) microbial or other biological agents, or toxins, whatever
their origin or method of production, of types and in
quantities that have no justification for prophylactic,
protective or other peaceful purposes

b) weapons, equipment or means of delivery designed to
use such agents or toxins for hostile purposes or in armed
conflict.

This definition has become known as the general-purpose
criterion, for its all encompassing, catch-all approach.

Prior to the BTWC5 existence States bound by the 1925
Geneva Protocol had the right to research, develop,
produce, stockpile and deploy (all of the steps up until the
actual use of) biological and toxin weapons. Additionally,
States bound by the 1925 Geneva Protocol were only
prohibited from using these weapons against other States
which had signed the instrument — all of the other States
were ‘fair game’. Furthermore, a number of States indicated
that they would respond in kind with these weapons, even
against other States which had signed the protocol, in cases
where they had been attacked with them first. Other
reservations permitted the use of such weapons against the
allies (even if they were parties to the 1925 Geneva
Protocol) of a State with which they were at war in cases
where the primary enemy had not signed the instrument.
This led to a significant erosion of the norm against the use
of biological and toxin weapons and in retrospect may
have been manifest in the large-scale offensive weapons
programmes of a number of States during this period.
Fears over the potential use of these weapons, based upon
the concept that ‘such use would be repugnant to the
conscience of mankind’ led to a belief ‘that no effort should
be spared to minimise this risk’ (23). The apparent
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solution was to reduce the chance that these weapons
would be used. This was attempted by prohibiting the
processes necessary to develop a capability to use them in
the first place. In effect, the norm against the use of
biological and toxin weapons had expanded to encompass
their development or possession. Through the BTWC,
States Parties undertake ‘never in any circumstances to
develop, produce, stockpile or otherwise acquire or retain’
biological and toxin weapons. Thus, it is argued, it is
impossible to use a weapon that you do not have access to.

The inclusion of the phrase ‘...whatever their origin or
method of production’ in the first section of the definition
of a biological or toxin weapon has ensured that
developments in genetic engineering, genomics,
proteomics and molecular biology, which were little more
than science fiction in the early 1970s have remained
within the remit of the Convention. It embodies the
prohibition against the malign use of the biological
sciences. Agents produced through recent developments,
such as the synthetic chemical generation of live viruses,
might, it could have been argued, not have been prohibited
under a Convention which only dealt with biological
agents of natural origin. This phrase also covers the
biochemical manipulation of biologically active
compounds, such as toxins, to produce analogues without
a natural origin.

The expansion of the prohibition from the use of these
weapons in war to encompass ‘hostile purposes or in
armed conflict’ has also proved important. The current
security environment where military action more often
takes the form of peace keeping, peace enforcement,
preventative defensive actions or even regime change
(often without a formal declaration of war) has ensured
that the prohibitions of the BTWC have remained as valid
today as when they were drafted. It has also helped to
ensure that the Convention is playing its part in preventing
non-State actors from acquiring biological and toxin
weapons.

Finally, it is important to note that in contrast with other
regimes, such as those relating to nuclear weapons, the
BTWC considers delivery devices as a part of a biological
and toxin weapon. Thus, even in the absence of an agent,
it is prohibited to attempt to acquire a delivery device and
conversely, it is also prohibited to possess agents, under
certain conditions, even if there is an absence of a delivery
device. The focus of this treaty on sub-weapon capability
makes it particularly pertinent to those pursuing scientific
and technological activities. Even if these actors are not
producing a complete weapon, they will still have to
consider whether their activities are in compliance with the
BTWC. After all, the obligation of ensuring compliance lies
with those pursuing legitimate activities and not with an
international verification body.
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The review conference process:
additional understandings of
the Convention

The text of the BTWC, as endorsed by the UN General
Assembly and as ratified by States Parties remains
unchanged but the understanding of its intricacies has
developed considerably over the years. The BTWC was
never intended to be a static text, to be filed away on a
dusty shelf; it is an evolving regime moulded to best fit the
changing environments within which it is framed. It is
intrinsically tied to the latent capabilities of contemporary
science and technology. In order to facilitate this process,
the BTWC initiated a series of Review Conferences which
were charged with a dual mandate: ‘to review the operation
of the Convention, with a view to assuring that the
purposes of the preamble and the provisions of the
Convention... are being realised” and to ‘take into account
any new scientific and technological developments
relevant to the Convention’. Although the text of the
BTWC only called for a single Review Conference five
years after the entry into force of the Convention, the First
Review Conference (1) mandated a second, and the Second
Review Conference (2) a third, the Third Review
Conference (3) a fourth, the Fourth Review Conference (5)
a fifth, and the Fifth Review Conference (9) a sixth, due to
take place in 2006 (Table 1D).

The full texts of the five Final Documents extend to some
853 pages. Of greatest interest to this present work are the
Final Declarations found within these documents. These
Final Declarations contain an article-by-article review of
the  Convention which  highlights both  the
contemporaneous views of States Parties as to the
functioning of the Convention and any additional
understandings they have reached. It should be noted that
the Fifth Review Conference adopted a different format
and produced no Final Declaration (the output of this
Review Conference is considered in more depth later in

Table I
Dates of the Review Conferences for the Biological and Toxin
Weapons Convention

Review Conference Dates

3-21 March 1980

8-26 September 1986

9-27 September 1991

25 November-6 December 1996
19 November-7 December 2001
11-22 November 2002

Due to be held in 2006

First Review Conference

Second Review Conference

Third Review Conference

Fourth Review Conference

Fifth Review Conference (original session)
Fifth Review Conference (resumed session)
Sixth Review Conference
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this article). In this section, particular focus will be placed
on seven articles identified as core provisions (see list in
Table 1). The development of confidence-building
measures (CBMs) is also dealt with in the final subsection.

Article |

The Final Declarations made it clear, through numerous
specific references, that the Convention covers biological
and toxin weapons against humans, animals and plants —
clearly linking its interests with those of the OIE. For
example, the Final Declaration of the Fourth Review
Conference reaffirmed that ‘the Convention prohibits the
development, production, stockpiling, or other acquisition
or retention of microbial or other biological agents or
toxins harmful to plants and animals, as well as humans, of
types and in quantities that have no justification for
prophylactic, protective or other peaceful purposes’.

The Second Review Conference concluded that ‘the scope
of Article 1 covers scientific and technological
developments relevant to the Convention’. The Second and
Fourth Review Conferences expanded upon this and
identified a number of scientific fields in which there was
a particular potential for activities inconsistent with the
BTWC. These included: microbiology, genetic engineering,
biotechnology, molecular biology, and genome studies, all
of which are connected to some degree with the activities
undertaken by the OIE.

Additionally, the Second, Third and Fourth Review
Conferences reaffirmed the Convention’s coverage of
analogues and ‘artificially created microbial or other
biological agents or toxins whatever their origin or method
of production’.

Furthermore, the Third and Fourth Review Conferences
expanded upon specific scientific activities which were
inconsistent with the purposes of the Convention, most
notably, ‘experimentation involving open-air release of
pathogens or toxins harmful to man, animals or plants that
has no justification for prophylactic, protective or other
peaceful purposes’.

Article Il

In a continuance of the process to balance the security and
developmental aspects of the BTWC, the Second and
Fourth Review Conferences noted that the provisions
proscribing the transfer of, encouragement or assistance to
acquire, prohibited capabilities should not be used to
impose restrictions and/or limitations on the transfer for
purposes consistent with the objectives and the provisions
of the Convention of scientific knowledge, technology,
equipment and materials to States Parties.
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The Third and Fourth Review Conferences affirmed that
whilst the contracting parties of the BTWC are States, their
obligations to enact domestic measures to ensure internal
compliance with its aims and provisions effectively covered
the activities of non-State actors. Thus, States Parties
confirmed that the BTWC not only addressed the issue of
bioterrorism, but established the primacy of the
Convention in this regard by asserting that it ‘is sufficiently
comprehensive to cover any recipient whatsoever at
international, national or sub-national levels’.

Article IV

In regards to national implementation, in an effort to
establish mechanisms through which States Parties were
complying with the Convention, the First, Second, and
Third Review Conferences invited States Parties to make
texts of relevant legislation, regulations and guidelines
available to the UN. The Fourth Review Conference
indicated that States Parties should, as necessary, review
these measures to ensure compliance with the Convention.
The Second, Third, and Fourth Review Conferences built
upon this initiative by highlighting the utility of certain
specific measures including:

— legislative, administrative and other measures designed
to enhance domestic compliance with the Convention

— legislation regarding the physical protection of
laboratories and facilities to prevent unauthorised access to
and removal of microbial or other biological agents, or
toxins

— inclusion in textbooks and in medical, scientific and
military education programmes of information dealing
with the prohibitions and provisions contained in the
BTWC and the Geneva Protocol of 1925.

The Fourth Review Conference also highlighted the fact
that by prohibiting all the steps necessary to build a
biological or toxin weapon, the use of such weapons is
effectively prohibited by the Convention.

Article V

The review conference process has seen the development
of a procedure for undertaking consultation and
cooperation under this article. During the history of the
BTWC, this procedure has only been used once, in 1997,
and has not been updated since. The most significant
mechanism for ensuring consultation and cooperation is a
Formal Consultative Meeting, during which efforts are
made to resolve ‘any problem which may arise in relation
to the objective of, or in the application of the provisions
of, the BTWC (3).
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Article VI

The collective efforts of the Review Conferences have also
added a number of details to the procedure for conducting
an investigation, under the BTWC, into alleged breaches of
the obligations of the Convention. Mention was also made
at the Third and Fourth Review Conferences of an
alternative mechanism for investigating the alleged use of
biological and toxin weapons, namely UN Security Council
resolution 620 of 1988, which encouraged the UN
Secretary-General to carry out prompt investigations, in
response to allegations brought to his attention by any
Member State concerning the possible use of chemical and
bacteriological (biological) or toxin weapons. The Fourth
Review Conference expanded upon this point by recalling
the technical guidelines and procedures contained in
Annex I of UN Document A/44/561 (24), which are
designed to guide the UN Secretary-General on the timely
and efficient investigation of reports of the possible use of
such weapons.

Article VII

To date, no similarly detailed mechanism has been
established for providing assistance to States Parties in the
case of the alleged use of biological and toxin weapons, or
for suspicious outbreaks of disease. Two clarifications were
made at the Third and Fourth Review Conferences: firstly,
that should a request for assistance be made, that ‘it be
promptly considered and an appropriate response
provided’ — and that there was to be a coordinating role in
such an event for the UN, with the help of the appropriate
intergovernmental organisations, such as the World Health
Organization (WHO) (and although not specifically named
presumably the OIE); and secondly, States Parties reserved
the right to provide emergency assistance prior to a
decision from the Security Council, should the need arise.

Article X

This article has the most additional understandings of all
the articles included in the Final Declarations. Measures of
particular note include:

— requesting States Parties to promote and enhance
scientific and technological cooperation, including
through the transfer and exchange of information, training
of personnel and transfer of materials and equipment on a
more systematic and long-term basis

— urging the UN to ensure that all of its means and
institutional mechanisms were used to further the
implementation of this article

— requesting the promotion of technology transfer, in
particularly to developing countries
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— stressing the need to ensure that the implementation of
the article remains consistent with the aims and provisions
of the BTWC

— States Parties providing information on how they are
fulfilling their obligations under this article, as well as a
subsequent request that all States Parties provide such
information to the UN for collation and distribution on an
annual basis

— calling for an enhancement to existing institutional
means of ensuring multilateral cooperation, in such areas
as medicine, public health and agriculture, and urging the
UN to include the issue in the agendas of its relevant
bodies

— the preparation by the UN of documents containing
information and suggestions on the implementation of the
article

— the establishment of a world data bank under the
supervision of the UN for facilitating the flow of
information in the field of genetic engineering,
biotechnology and other scientific developments.

In addition, the Fourth Review Conference identified a
number of specific activities which States Parties could
undertake in respect to this article. These included:

a) transfer and exchange of information concerning
research programmes in bio-sciences and greater
cooperation in international public health and disease
control

b) wider transfer and exchange of information, materials
and equipment among States on a systematic and long-
term basis, in relevant fields

¢) active promotion of contacts between scientists and
technical personnel on a reciprocal basis, in relevant fields

d) increased technical cooperation, including training
developing countries in the use of bio-sciences and genetic
engineering for peaceful purposes through active

Table lll
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association with UN institutions, including the
International Center for Genetic Engineering and
Biotechnology

e) facilitating the conclusion of bilateral, regional and
multiregional agreements that provide, on a mutually
advantageous, equal and non-discriminatory basis, for
their participation in the development and application of
biotechnology

f) encouraging the coordination of national and regional
programmes and working out, in an appropriate manner,
the means of co-operation in this field

g) cooperation in providing information on their national
epidemiological surveillance and data-reporting systems,
and in providing assistance, on a bilateral level and/or in
conjunction with the WHO, Food and Agriculture
Organization (FAO) and OIE, regarding epidemiological
and epizootical surveillance, with a view to improvements
in the identification and timely reporting of significant
outbreaks of human and animal diseases

h) the promotion of programmes for the exchange and
training of scientists and experts, and the exchange of
scientific and technical information in the biological field
between developed and developing countries.

Confidence-building measures

Contained mostly within the consideration of Article V in
the Final Declarations, there has emerged from the review
conference process, a politically-binding mechanism to
prevent or reduce the occurrence of ambiguities, doubts
and suspicions, in order to improve international
cooperation in the field of peaceful biological activities.
This mechanism consists of a series of seven confidence-
building measures (CBMs) (Table III), each of which
requests that States Parties share certain types of
information on an annual basis. The relevant details are
submitted by States Parties to the UN Department for
Disarmament Affairs by 15 April each year and are then
distributed to other countries.

Confidence-building measures for the Biological and Toxin Weapons Convention

Confidence-building Content

measure

A Exchange of data on research centres and laboratories, and declaration of national biological defence research and

development programmes

Active promotion of contacts

G M o om O O

Declaration of vaccine production facilities

Declaration of legislation, regulations and other measures

Exchange of information on outbreaks of infectious diseases and similar occurrences caused by toxins

Encouragement for the publication of results and the promotion of the use of knowledge

Declaration of past activities in offensive and/or defensive biological research and development programmes
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Of the seven CBMs (A to G), measure B, the ‘Exchange of
information on outbreaks of infectious diseases and similar
occurrences caused by toxins’ may be of the most relevance
to the OIE, and is designed to focus on ‘all such events that
seem to deviate from the normal pattern as regards type,
development, place, or time of occurrence’. Some
indicators as to what constitutes a deviation from a normal
disease pattern are provided in the CBMs. These include:

— when the cause of the outbreak cannot be readily
determined or the causative agent is difficult to diagnose

— when the disease may be caused by organisms which
meet the criteria for risk groups III or 1V, according to the
classification in the 1983 WHO Laboratory Biosafety
Manual

— when the causative agent is exotic to a given region

— when the disease follows an unusual pattern of
development

— when the disease occurs in the vicinity of research
centres and laboratories subject to exchange of data under
measure A

— when suspicions arise of the possible occurrence of a
new disease.

It is interesting to note that although the WHO
classification of higher risk pathogens is utilised for human
diseases, no similar mention is made of the OIE or the FAO
classification mechanisms for plant and animal pathogens.
As there is no internationally agreed definition of what
would constitute an unusual event, States Parties agreed ‘to
utilise fully existing national reporting systems on human
diseases as well as animal and plant diseases, where
possible’. Although specific mention is made to the work
of the WHO in relation to human diseases in this measure,
no similar details are provided for the OIE.

VEREX and the
1994 Special Conference

Supplementary to the additional understandings discussed
above, there have been other, more formal, efforts to
strengthen the Convention. As discussed previously, since
the early stages of the negotiations to develop the
Convention, there have been discussions as to the feasibility
and merits of developing a verification mechanism. States
Parties reached consensus on the value of assessing the
technical feasibility of verification at the Third Review
Conference, when it agreed to establish VEREX. VEREX
held four meetings during 1992 and 1993, all of which
were chaired by Tibor Toth, Hungarian Ambassador to the
UN in Geneva, who was to play a central role in efforts to
strengthen the BTWC for the next decade.

4

VEREX identified twelve off-site and nine on-site potential
verification measures (Table IV) and the final report
evaluated each of these (4). The conclusions reached by
VEREX prompted the States Parties to assert that ‘...from
the scientific and technical standpoint... some of the
potential verification measures would contribute to
strengthening the effectiveness and improve the
implementation of the Convention, also recognising that
appropriate and effective verification could reinforce the
Convention’.

This assertion motivated the majority of States Parties to
request the Depositary Governments to take the necessary
steps to convene a Special Conference of States Parties to
decide upon further action. This Special Conference, 19 to
30 September 1994, was once more chaired by
Ambassador Toth, and came to the conclusion that there
was indeed scope to strengthen the Convention but that
‘...the complex nature of the issues pertaining to the
strengthening of the BTWC underlined the need for a
gradual approach towards the establishment of a coherent
regime to enhance the effectiveness of and improve
compliance with the Convention’.

To accomplish this task, the Special Conference established
the Ad Hoc Group of States Parties to the Convention
(AHG), which was mandated ‘...to consider appropriate
measures including possible verification measures, and
draft proposals to strengthen the Convention, to be
included as appropriate in a legally binding instrument to
be submitted for the consideration of the States Parties. In
this context, the AHG shall, inter alia, consider:

— definitions of terms and objective criteria such as lists of
bacteriological (biological) agents and toxins, their
threshold quantities, as well as equipment and types of
activities where relevant for specific measures designed to
strengthen the Convention

— the incorporation of existing and further enhanced
confidence-building and transparency measures as
appropriate into the regime

— a system of measures to promote compliance with the
Convention including, as appropriate, measures identified,
examined and evaluated in the VEREX Report. Such
measures should apply to all relevant facilities and
activities, be reliable, cost-effective, non-discriminatory
and as non-intrusive as possible, consistent with the
effective implementation of the system and should not lead
to abuse

— specific measures designed to ensure effective and full
implementation of Article X, which also avoid any
restrictions incompatible with the obligations undertaken
under the Convention, noting that the provisions of the
Convention should not be used to impose restrictions
and/or limitations on the transfer for purposes consistent
with the objectives and provisions of the Convention of
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scientific
materials.’

The Ad Hoc Group of States
Parties to the Convention

knowledge, technology, equipment and

The AHG interpreted this mandate as an effort to develop
a Protocol to strengthen the Convention. By the end of its
deliberations, the AHG was developing a nascent regime
comprised of a range of elements, including the following:

— legally-binding declarations to replace the CBMs

— detailed national implementation measures to support
Article 1V of the Convention

— more comprehensive clarification and investigation
mechanisms to supplement Articles V and VI of the BTWC

— additional measures for assistance and protection
against biological and toxin weapons, developing Article
VII of the Convention

— additional developments for Article X of the BTWC in
the form of technical cooperation and scientific and
technological exchange for peaceful purposes

— an international organisation for implementing, as well
as supporting and assisting States Parties in ensuring the
efficiency of the Protocol.

Table IV
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During the course of the negotiations, which ran from
4 January 1995 to 17 August 2001, a text for a proposed
Protocol was compiled from proposals made by States
Parties. This document, entitled ‘A Rolling Text of a
Protocol to the Convention on the Prohibition of the
Development, Production and  Stockpiling  of
Bacteriological (Biological) and Toxin Weapons and on
their Destruction’ (referred to hereafter as the Rolling Text),
was to become the basis of future negotiations and was to
be much amended, updated and altered throughout the
AHG process. As the Fifth Review Conference drew closer,
it became apparent that consensus on the Rolling Text
would not be forthcoming. As a result, the Chairman took
the step of releasing a ‘clean’ text of a possible Protocol,
‘containing his compromise suggestions on all outstanding
issues’ (6). This document became known as the
Composite (or Chairmans) Text, the contents of which are
summarised in Table V. Despite reservations as to the
precise content of some of the text, there were indications
from a range of States Parties that it would be possible to
work with this new text.

At the final session of the AHG, however, it was still not
entirely clear that all States Parties had agreed upon the
Composite Text as the basis of a future Protocol, with a
number of States indicating a preference for continuing
efforts with the Rolling Text. With States Parties being
encouraged to provide any alterations they wished to see
made to the Composite Text in writing, the records show

Potential on-site and off-site verification measures identified by the VEREX process to strengthen the Biological and Toxin Weapons

Convention

0Off-site measures

On-site measures

Information monitoring
Surveillance of publications
Surveillance of legislation
Data on transfers and transfer requests and on production
Multilateral information sharing
Exchange visits
Declarations
Declarations (including notifications, data on transfers
and transfer requests and on production)
Remote sensing
Surveillance by satellite
Surveillance by aircraft
Ground-based surveillance
Inspections
Sampling and identification
Observation
Auditing

Exchange visits
International arrangements
Continuous monitoring
By instruments (including ground-based surveillance)
By personnel
Inspections
Interviewing
Visual inspections (including observation and surveillance by aircraft)
|dentification of key equipment
Auditing
Sampling and identification

Medical examination

VEREX: Ad hoc Group of Governmental Experts, open to all States Parties, to Identify and Examine Potential Verification Measures from a Scientific and Technical Standpoint
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Table V

Elements of the draft Protocol to the Biological and Toxin
Weapons Convention (agreement was not reached among States
Parties and the Protocol was not adopted)

Element Title

Article 7 Measures to strengthen the implementation

of Article Il of the Convention

Article 8 Consultation, clarification and cooperation

Article 9 Investigations

Article 10 Additional provisions on declarations, visits
and investigations

Article 11 Confidentiality provisions

Article 12 Measures to redress a situation and to ensure compliance

Article 13 Assistance and protection against bacteriological
(biological) and toxin weapons

Article 14 Scientific and technological exchange for peaceful
purposes and technical cooperation

Article 15 Confidence-building measures

Article 16 The organisation

Article 17 National implementation measures

that even those States Parties which were happy to work
with it realised there was still some distance to go before a
text of a Protocol would exist, a challenge compounded by
the mandate which specified that the output of the AHG
had to be agreed by consensus — disagreement by a single
State Party would be sufficient to prevent the creation of a
Protocol.

On 25 July 2001 a State Party, the USA, indicated it would
not be able to support the proposed text and added that it
could envisage no changes or alterations which would alter
this position. This declaration effectively precluded
consensus and prevented the AHG from completing its
mandate. As the number of outstanding issues on the table
(and the still debatable acceptance of the Composite Text as
the basis of negotiations) indicates, it is not clear that
consensus could have been reached, even if the USA had
supported the text. Following the US statement, efforts
turned to the report the AHG was due to make to the Fifth
Review Conference. During discussions on the content of
this report, it was proposed that this document should be
based around an unambiguous statement that the AHG had
been unable to fulfil its mandate. Disagreements emerged as
to whether this statement should specifically name the State
Party involved. It proved impossible to resolve this issue
during the remaining time and the AHG closed without a
final report, marking the end of almost a decade of activities
to develop a Protocol for the BTWC (21).
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The nascent regime being developed by the AHG (as
represented both in the Rolling Text and Chairman’s Text),
in line with the additional understandings discussed
above, was to cover humans, animals and plants. Of
particular note regarding animal diseases, was the
inclusion within the lists of relevant agents and toxins of a
section devoted to animal disease pathogens, including (7):

— African swine fever virus

— African horse sickness virus
— bluetongue virus

— foot and mouth disease virus
— Newcastle disease virus

— rinderpest virus.

It was also asserted that pathogens causing zoonotic
diseases appearing in the section on human and zoonotic
pathogens should also appear in the section on animal
pathogens, and vice versa. Thus the list of animal disease
pathogens also included such microbes as Bacillus
anthracis, Brucella sp., Burkholderia sp., monkeypox virus,
equine encephalomyelitis viruses (both Venezuelan and
Western), Yersinia pestis and Coxiella burnetii.

The inclusion of animal diseases on this list would have
had profound implications had the Protocol entered into
force, as it would have necessitated annual declarations of
any facility which had produced large quantities of;
genetically manipulated; inserted into another organism
genetic material from; or aerosolised any of these agents. In
addition, annual declarations would also have been
required detailing production facilities for animal vaccines.
The Protocol organisation would also have been mandated
to investigate suspicious outbreaks of disease — those
which fell outside expected disease events but for which
there was no obvious deliberate origin, as well as alleged
attacks with such agents.

The Protocol specifically mentioned the OIE. Had it
entered into force, the implementing organisation would
have established a formal relationship with the OIE. To
date, no formal memorandum of understanding has been
developed (mainly due to the institutional shortcomings of
the BTWC regime), however, the OIE has a long history of
making constructive contributions to the various processes
initiated by the Convention (see next section). In addition,
the Executive Council of the organisation to support the
Protocol, when taking a decision to investigate suspicious
outbreaks of disease reserved the right to seek information
about these outbreaks from the relevant intergovernmental
organisations; the indicative list of which specifically
mentions the OIE.



44

The Fifth Review Conference
and the follow-up process

The Fifth Review Conference of the Convention took place
in two stages: 19 November to 7 December 2001 and 11 to
22 November 2002. It marked a change of direction in
efforts to strengthen its efficiency in preventing the
weaponisation of disease. It marked a shift away from the
formal Cold-War era arms control treaties towards a more
holistic, synergistic approach for the contemporary security
environment. This section examines the series of meetings
mandated, in 2002, to address specific elements in the
period leading up to the Sixth Review Conference in 2006.
These meetings became known as the follow-up process.

The Fifth Review Conference

The failure of the AHG to produce a report produced
several procedural complications for the Fifth Review
Conference and resulted in the emergence of divergent
views as how best to proceed with the review of the
elements within the Convention under which efforts to
strengthen it are pursued. Whilst significant progress was
made in other areas, such as the review of relevant
scientific and technological developments, it became clear
towards the end of the allotted three weeks that no
agreement on the outstanding issues would be
forthcoming and as a result there was a strong possibility
that it would not be possible to adopt a Final Declaration.
To facilitate further discussions on the possible outcome of
the Review Conference, its President, Ambassador Tibor
Toth, suspended the meeting until November 2002.

During the course of numerous bilateral, plurilateral and
informal preparatory meetings in anticipation of the
resumed Review Conference, it became clear that
consensus on the content of a Final Declaration would still
not be forthcoming. During this process, there emerged
out of necessity a radical proposal for an outcome different
in format and substance to those previously adopted. The
President eventually tabled a draft decision document at
the start of the resumed session (8). This draft, according
to analysts, ‘was not a document to be discussed, debated,
revised and negotiated’ (19). With no other alternatives on
the table, it was eventually adopted as the substantive
outcome of the Fifth Review Conference, but opinions as
to its comprehensivity were mixed. The Western Group
(WG) (a regional group of States Parties to the BTWC,
largely comprised of developed States) issued a statement
welcoming its adoption (11). The Group of the Non-
Aligned Movement and Other States (NAM) (a regional
group largely comprised of developing States) issued a
statement to the effect that whilst they had ‘gone along
with’ the decision, they felt it possessed ‘limited goals’ (10).
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The decision, as included in the Final Document of the
Fifth Review Conference, mandated a series of annual
Meetings of States Parties from 2003 until 2005 (9). It
established that each Meeting of States Parties would be of
one weeks duration and be preceded by a two week
Meeting of Experts. Furthermore, the decision stated that
these meetings were ‘to discuss, and promote common
understanding and effective action on’ specific topics. The
2003 meetings were to address ‘the adoption of necessary
national measures to implement the prohibitions set forth
in the Convention, including the enactment of penal
legislation and national mechanisms to establish and
maintain the security and oversight of pathogenic
microorganisms and toxins’. The 2004 meetings were to
address ‘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 and 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’. The 2005 meetings were to
address the sole topic of ‘the content, promulgation, and
adoption of codes of conduct for scientists’. It was also
decided that these meetings would operate on the
principle of consensus, that they would prepare factual
reports describing their work and that their work would be
considered by the Sixth Review Conference.

The 2003 Meetings

It had been established at the Fifth Review Conference that
each of the meetings would be chaired in turn by
representatives of the Eastern Group, the NAM and the
WG respectively, this first set of meetings was chaired by
Ambassador Tibor Toth. At the Meeting of Experts, from
18 to 29 August 2003, the topics under discussion were
dealt with one after the other — with national
implementation being dealt with in the first week and the
security and oversight of pathogens and toxins in the
second. The Secretariat of the meeting compiled a large
quantity of data on the two topics under consideration.
This was distributed to States Parties electronically in the
form of an Information Repository. The information
repository included useful background information, such
as the OIE Terrestrial Animal Health Code, Manual of
Diagnostic Tests and Vaccines for Terrestrial Animals, Aquatic
Animal Health Code and Manual of Diagnostic Tests for
Aquatic Animals.

The two topics under consideration were broken down
into a number of issues. Each issue was the focus of a
working session. The meeting heard a large number of
statements, presentations and contributions on these
issues, which were collected and collated by the Secretariat
and made available to those participating in the meeting on
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a daily basis. The results of the meeting, in the form of
these daily collations, were transmitted to the Meeting of
States Parties by being annexed to the Report of the
meeting (12). The OIE contributed a detailed paper to this
meeting, entitled ‘The Role of the OIE in the Fight Against
Bioterrorism’. This paper laid out the principle missions of
the OIE and explained how theses aims related to the
topics under discussion. It went on to outline the structure
of the OIE and the roles of the various constituent bodies.
Finally, the OIE recommended to the meeting that:

— effective planning for responses to an exotic disease
incursion should accord wildlife the same degree of
attention that is now given solely to domestic livestock

— interdisciplinary and international efforts to increase
the surveillance and identification of disease pathogens
and to improve mechanisms for interagency and
intergovernmental cooperation and collaboration would be
necessary to combat the threat of disease agents likely to
be used as bioweapons

— national preparedness for the possible incursion of
exotic diseases must include the assembly of up-to-date
information on the population size, demography and
susceptibility of indigenous wild animal species and
should include the development of feasible procedures for
the early recognition and diagnosis of a disease outbreak,
the subsequent prevention of disease transmission between
wildlife and domestic livestock and the spread of disease
within wild animal populations

— a national consultative network of wildlife expertise
should be created and deployed in order to develop a range
of techniques that could be used to reduce the risk of the
transmission of disease from livestock to wildlife (or vice-
versa) in the event of an exotic disease outbreak.

The Meeting of States Parties, 10 to 14 November 2003,
was structured slightly differently, as the topic of national
implementation was broken down into issues of:
‘Incorporation of the Prohibitions Contained in Article T of
the Convention, including the Enactment of Penal
Legislation; Licensing; and Enforcement’. The security
topic was broken down into: ‘Biosecurity Evaluation and
Implementation of Biosecurity Procedures; Identification
and Licensing/ Registration’; and ‘Efforts by Relevant
International Bodies’. In a similar format to the Meeting of
Experts, however, statements, presentations and
contributions were collected and collated, made available
on a daily basis and were also annexed to the report of the
meeting (13). After considering all of these issues, the
States Parties agreed upon the value of:

— ‘...review[ing], and where necessary, enactl[ing] or
updat[ing] national legal, including regulatory and penal,
measures which ensure effective implementation of the
prohibition of the Convention, and which enhance
effective security of pathogens and toxins.
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— The positive effect of cooperation between States Parties
with differing legal and constitutional arrangements. States
Parties in a position to do so may wish to provide legal and
technical assistance to others who request it in framing
and/or expanding their own legislation and controls in the
areas of national implementation and biosecurity.

— The need for comprehensive and concrete national
measures to secure pathogen collections and the control of
their use for peaceful purposes. There was a general
recognition of the value of biosecurity measures and
procedures, which will ensure that such dangerous
materials are not accessible to persons who might or could
misuse them for purposes contrary to the Convention’.

The 2004 Meetings

The 2004 meetings were chaired by Peter Goosen from
South Africa, who was appointed by the NAM. The
Meeting of Experts was held from 19 to 30 July 2004, but
before it even began, the Chairman ‘encourage[d] States
Parties to... focus their preparations for the meeting of
experts on... what the States Parties can agree to do’ (20).

The Secretariat produced three background papers for the
meeting covering;:

— mechanisms being implemented for disease surveillance
by intergovernmental organisations and significant
mechanisms being implemented for disease surveillance by
non-governmental organisations (NGOs) (15)

— mechanisms being implemented for response to
outbreaks of disease by intergovernmental organisations
(16)

— mechanisms available to States Parties to investigate the
alleged use of biological or toxin weapons and to provide
assistance in such cases (14).

Unsurprisingly, the first two papers covering
intergovernmental disease surveillance and response
mechanisms were developed in close concert with the
WHO, the OIE and the FAO, who provided a great deal of
the information and were active in ensuring that these
papers best represented their activities. In addition to
contributing to these papers, all three organisations were
active during the meeting: the WHO made a presentation
entitled ‘Epidemic alert and response’, the International
Plant Protection Convention (IPPC) presented a paper
entitled ‘Current mechanisms for pest surveillance,
monitoring and outbreak response under the IPPC’, the
FAO gave a presentation on the ‘Emergency prevention
system for transboundary animal and plant pests and
diseases’ and the OIE presented a paper entitled ‘The
challenge of international biosecurity: the OIE standards
and FAO/OIE actions’.
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Tasking the Secretariat to develop substantive papers in
this manner was one of the new developments that evolved
from these meetings. The approach provided delegations
with a great deal of descriptive information, designed
specifically to facilitate their discussions. The papers
proved to be a success and a number of States Parties
expressed their appreciation.

In a similar style to that adopted in 2003, the topics were
broken down into a number of issues (Table VI) and
working sessions were set aside to specifically address
them. During these sessions States Parties and invited
organisations made presentations and statements on these
issues. Other sessions were set aside for general statements,
briefings from international organisations (made by the
WHO, FAO and OIE), and a discussion of the report of
the meeting.

The deliberations of the meeting were summarised in a
listing of the considerations, lessons, perspectives,
recommendations, conclusions and proposals developed
by the Chairman. This document was annexed to the
report of the meeting (17). It contained ten
recommendations by the WHO, OIE and FAO (Table VII).

The Chairman opted to begin his preparation for the
Meeting of States Parties early in the interim period. On
23 September 2004, he wrote to States Parties highlighting
seven areas for each of the two topics (i.e. strengthening
institutional mechanisms to detect infectious diseases and
enhancing capabilities for responding to the alleged use of
biological and toxin weapons), under which the
statements, proposals and interventions from his list could
be grouped.

Table VI

Numbers of statements, presentations and interventions made
under different issues considered at the 2004 Meeting of
Experts of the Biological and Toxin Weapons Convention

Issue Number

General surveillance, detection, diagnosis and combating
of infectious diseases 15

Surveillance, detection, diagnosis and combating
of infectious diseases affecting humans 47

Surveillance, detection, diagnosis and combating

of infectious diseases affecting animals 28

Surveillance, detection, diagnosis and combating

of infectious diseases affecting plants 9
Outbreak response in/for humans 57
Outbreak response in/for animals 16
Outbreak response in/for plants 5
Investigations 36
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In a further letter to States Parties, dated 30 October 2004,
the Chairman provided a synthesised version of the lists of
statements, proposals and interventions which he stressed
‘...continue[d] to be based on the presentations,
statements, working papers and interventions made by
delegations, and does not include any new ideas. All that
has been done is to remove repetitions and merge
similar concepts’.

This cut the document from 35 pages down to 6. In this
document, the two topics were each broken down into the
seven areas identified in the Chairman’s letter of
23 September 2004. The consideration of each of these
areas contained a general paragraph followed by three or
four specific actions drawn from the annex to the ‘Report
of the Meeting of Experts’. This document was successful
in prompting discussion during the Meeting of States
Parties, 6 to 10 December 2004.

Once again, intergovernmental organisations made valued
contributions to the meeting. The FAO presented a paper
entitled ‘Food and Agriculture Organization of the United
Nations’, the OIE presented ‘The challenge of international
biosecurity and the OIE standards and actions’, and the
WHO presented ‘Preparedness for deliberate epidemics —
WHO Approach’.

The outcome of the meeting was to provide a number of
common understandings, as well as agreeing upon the
value of a number of effective actions for the two topics
under consideration. In regard to the strengthening and
broadening of national and international institutional
efforts and existing mechanisms for the surveillance,
detection, diagnosis and combating of infectious diseases
affecting humans, animals, and plants, the States Parties
recognised that:

a) infectious disease outbreaks can be contained and
suppressed through early-detection, immediate response
and cooperation and support at the national and
international level

b) strengthening and broadening national and
international mechanisms for the surveillance, detection,
diagnosis and combating of infectious disease could
support the object and purpose of the Convention

¢) the primary responsibility for the surveillance,
detection, diagnosis and combating of infectious diseases
rests with States Parties, while the WHO, FAO and OIE
have global responsibilities, within their mandates, in this
regard. The respective structures, planning and activities of
States Parties and the WHO, FAO and OIE should be co-
ordinated with, and complement, one another

d) scientific and technological developments have the
potential to significantly improve disease surveillance
and response.
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Table VII
Recommendations made by the Food and Agriculture Organization (FAO), World Organisation for Animal Health (OIE) and World
Health Organization (WHO) at the 2004 Meeting of Experts of the Biological Weapons Convention

Recommendations

Effective global biosecurity can only be achieved if all OIE and FAO Member Countries conscientiously comply with the standards and guidelines of the OIE, effectively

train stakeholders and ensure the availability of adequate human and material veterinary resources

An improvement in the quality and efficiency of Member Countries’ Veterinary Services will guarantee vigilance in disease monitoring, surveillance, detection and early

warning, and will ensure a timely and rapid response to any emergency
The WHO's surveys of military health programmes should be enhanced for use as potential public health resources

Enhanced harmonisation with other global players is needed (including the World Trade Organization, the United Nations High-Commissioner for Refugees, the
International Civil Aviation Qrganization, the European Union, the Group of 7, Médecins Sans Frontieres, the International Federation of the Red Cross and Red Crescent
Societies, the International Air Transport Association, the International Maritime Organization, the World Trade Association, the International Federation of Pharmaceutical

Manufacturers and Associations, etc.)
Global alert and response operations (are) required

The importance of healthy animals for food production and public health needs to be brought to the attention of relevant ministries and prioritised so that a long term
commitment to this public good is achieved

The OIE standards designed to control disease and to prevent the introduction of pathogens should be used as a basis for the harmonisation of legislation

With regard to surveillance and the prompt notification of diseases (including zoonoses) of domestic livestock and wild animals, OIE and FAO Member Countries should
comply with OIE guidelines, standards and recommendations and with the principles of the FAQ ‘Emergency Prevention System for Transboundary Animal and Plant Pests
and Diseases’

Many countries share a common concern about the natural occurrence or deliberate misuse of biological pathogens that could affect public health, food and animal
production. Existing methods of disease prevention and containment, regulations, international guidelines and standards should be further extended at both national and
international levels to improve the ability of countries to prevent, manage and recover from natural, accidental or deliberate introduction of animal diseases. In this regard
there are, at present, substantial differences amongst countries in the perception of the national threat from the deliberate use of pathogenic biological agents. These

differences should be addressed

The OIE guidelines relating to the biosecurity of laboratories (which are based on expertise provided from researchers in human and animal health) are recommended for

the safe management of biological agents used in those laboratories

cases of alleged use of biological or toxin weapons or
suspicious outbreaks of disease, the States Parties
recognised that:

States Parties consequently agreed on the value of:

a) supporting the existing networks of relevant
international organisations for the surveillance, detection,
diagnosis and combating of infectious diseases and acting
to strengthen the WHO, FAO and OIE programmes,
within their mandates, for the continued development and
strengthening of, and research into, rapid, effective and
reliable activities for the surveillance, detection, diagnosis
and combating of infectious diseases, including in cases of
emergencies of international concern

a) capabilities for responding to, investigating and
mitigating the effects of cases of alleged use of biological or
toxin weapons or suspicious outbreaks of disease promote
the object and purpose of the Convention

b) the national preparedness of States Parties substantially
contributes to international capabilities for responding to,
investigating and mitigating the effects of cases of alleged
use of biological or toxin weapons or suspicious outbreaks

b) improving, wherever possible, national and regional
disease surveillance capabilities, and, if in a position to do

so, assisting and encouraging, with the necessary
agreement, other States Parties to do the same

¢) working to improve communication on disease
surveillance, including with the WHO, FAO and OIE and
among States Parties.

In regards to enhancing international capabilities for
responding to, investigating and mitigating the effects of

of disease

¢) the Secretary-Generals investigation mechanism (set out
in a report by the Secretary-General to the 1989 General
Assembly [A/44/561] and endorsed the following year by
resolution A/Res/45/57 [25]) is an international
institutional mechanism for investigating cases of alleged
use of biological or toxin weapons.
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States Parties consequently agreed on the value of:

a) continuing to develop their own national capacities for
response, investigation and mitigation, in cooperation with
the relevant international and regional organisations, and,
if in a position to do so, assisting and encouraging, with
the necessary agreement, other States Parties to do the
same

b) the Sixth Review Conference considering, inter alia, the
further development of current procedures for the
provision of assistance, by those in a position to do so, to
States Parties in cases of alleged use of biological weapons
or suspicious outbreaks of disease.

Both the full list of statements, proposals and interventions
from the Meeting of Experts and the synthesised list were
annexed to the Report of the Meeting of States Parties (18).

The 2005 Meetings

The Chairman for the 2005 meetings, Ambassador John
Freeman from the UK, appointed by the WG, wrote to
States Parties on 24 March 2005 highlighting that due to
the nature of the topic under discussion (codes of conduct
for scientists), it would be necessary ‘...to hear from all
those considering the issue of codes of conduct... States
Parties; International Organisations; NGOs; and other
organisations outside government (be it in academia,
industry or science’s professional bodies) whose work or
interest is relevant, or could be impacted, by our
discussions’. To this end, the Chairman invited States
Parties to inform him of organisations which were felt to be
relevant to their deliberations. In total, the Chairman
invited around 50 organisations to participate, 23 of which
attended.

The Meeting of Experts, 13 to 24 June 2005, once again
benefited from substantive documents prepared by the
Secretariat. The meeting included presentations by States
Parties, international organisations, and government
scientists and expert contributions from universities,
donors, industry, research institutions and professional
bodies. Following on from the previous years meeting and
at the request of the Chairman, the Secretariat collated the
considerations, lessons, perspectives, recommendations,
conclusions and proposals drawn from the presentations,
statements, working papers and interventions. These were
annexed to the report of the Meeting of Experts.

The OIE provided a substantive presentation on its
relevant activities. This detailed the mission of the OIE and
its international relationships, and outlined a variety of its
standards in the light of codes of conduct, including:
disease reporting; preventing disease transmission through
trade; security and biosafety of pathogens; and reference
laboratories and collaborating centres. The OIE also
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provided details of a proposed new initiative entitled
‘Technical standards for regulation of biotechnology-
derived animals or animal products’.

The Meeting of States Parties will take place in the Palais
des Nations in Geneva from 5 to 9 December 2005.
Although it is unlikely this meeting will attempt to develop
either a framework for, or the content of, a code of
conduct, it is hoped that in a format similar to previous
years, it will highlight common elements of understanding
and the value of future activities on the content,
promulgation and adoption of codes of conduct for
scientists.

Conclusions

The BTWC dates back to the middle years of the twentieth
century; it is the original disarmament treaty banning an
entire class of weapons and from the outset was intended
to ensure the biological sciences are utilised solely for the
benefit of mankind. It expands upon long-standing norms
against the weaponisation of disease and embodies the
abhorrence felt over the malign use of biological and toxin
agents. The Convention encapsulates the long-running
debate over the correct balance between scientific freedom
and security concerns and has successfully ensured that
such a balance has been maintained to date. It relies not
only on the continued dedication of States Parties but also
on the commitment shown by intergovernmental
organisations, specialised agencies, NGOs, industry and
the general public. It remains, ultimately an instrument
constructed for the benefit of all, designed for the sake of
all mankind, to exclude completely the possibility of
bacteriological (biological) agents and toxins being used as
weapons. It is based upon the conviction that such use
would be repugnant to the conscience of mankind and that
no effort should be spared to minimise this risk.

The history of the BTWC, as summarised in this work,
highlights a number of issues of which we need to be aware
and to be able to pass on to others, including that:

— the BTWC prohibits the development, production,
stockpiling, acquisition or retention of microbial or other
biological agents or toxins harmful to plants and animals,
as well as humans, of types and in quantities that have no
justification for prophylactic, protective or other peaceful
purposes

— the provisions of the BTWC regulate intent and do not
proscribe specific resources, research, activities or
processes

— the terms of the BTWC cover all actors whatsoever at
the international, national and sub-national levels
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— the obligation of complying with the provisions of the
BTWC lies ultimately with the individual

— the CBMs are important as annual declarations
facilitating transparency and trust amongst States Parties,
especially through the exchange of information on
outbreaks of infectious diseases and similar occurrences
caused by toxins

— there are benefits to ensuring the existence of effective
measures to implement the BTWC, to protect laboratories
and facilities handling agents or toxins covered by the
Convention, and educating health professionals, scientists
and the military about the prohibitions and provisions of
the 1925 Geneva protocol and the BTWC

— the OIE could play a coordinating role in any response
to the alleged use of such agents or toxins or suspicious
outbreaks of disease.

It is clear that States Parties must continue to work
together to:

— support the efforts of international organisations
(including the OIE) in the surveillance, detection,
diagnosis and combating of infectious disease
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— strengthen WHO, FAO and OIE programmes

— improve, wherever possible, national and regional
disease surveillance capabilities

— improve communication on disease surveillance,
including communication with the OIE.

The history discussed here illustrates that the objectives
and provisions of the BTWC remain as valid today as when
they were drafted over thirty years ago. There has been a
long and enthusiastic record of efforts to strengthen the
Convention. Some of these labours have proven fruitful
whilst others have been useful in highlighting alternative
paths to development. It is clear that the BTWC underwent
a profound conceptual shift in 2001, but the process of
metamorphosis is coming to an end; having shed,
caterpillar-like, its Cold War history and undergone a
lengthy and difficult pupation, it is emerging butterfly-like
to address the security concerns of the twenty-first century.

La Convention sur l'interdiction des armes hiologiques et a toxines

PD. Millett

Résumeé

La Convention sur l'interdiction de la mise au point, de la fabrication et du
stockage des armes bactériologiques (biologiques) ou a toxines et sur leur
destruction interdit la mise au point, la production, I'achat, le transfert, le
stockage et l'utilisation d'agents microbiens ou autres agents biologiques ou
toxiniques non justifiés par des visées prophylactiques, protectrices ou toute
autre visée pacifique. Elle interdit également les armes, le matériel ou les
dispositifs destinés a utiliser ces agents ou toxines a des fins hostiles ou dans le
cadre de conflits armés. Elle porte sur les armes biologiques et a base de toxines
dirigées contre 'homme, les animaux et les végétaux. Larticle brosse un court
historique de la Convention et décrit succinctement ses cing Conférences
d’examen, le « Groupe spécial d'experts gouvernementaux, ouvert a tous les
Etats Parties, chargé de définir et d'étudier du point de vue scientifique et
technique les mesures de vérification éventuelles » (généralement appelé
VEREX), enfin, les activités du groupe spécial visant a élaborer un instrument
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juridiguement contraignant pour renforcer la Convention, ainsi que les réunions
annuelles des experts et des Ftats Parties qui ont eu lieu ces trois derniéres
années. Les questions qui présentent un intérét particulier pour I'Organisation
mondiale de la santé animale (OIE) sont soulignées, témoignant de son action
prolongée et fructueuse en faveur d'une utilisation de la science vétérinaire au
service des intéréts de I’humanité.

Mots-clés

Arme biologique — Bioterrorisme — Désarmement — Intoxication — Loi internationale —
Maladie résultant d'un acte délibéré — Nations unies — Non prolifération — Protocole de
Genéve.
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La Convencion sobre armas bioldgicas y toxinicas

PD. Millett

Resumen

La “Convencidon sobre la prohibicion del desarrollo, la produccion y el
almacenamiento de armas bacterioldgicas (bioldgicas) y toxinicas y sobre su
destruccion” prohibe concebir, fabricar, adquirir, transferir, almacenar y utilizar
agentes microbianos o biol6gicos en general, asi como toxinas, sin que esté
justificado por motivos de profilaxis, proteccion u otros fines pacificos. También
prohibe las armas, el material o los medios destinados a liberar tales agentes o
toxinas con fines hostiles o en el curso de un conflicto armado. Ese instrumento
normativo se aplica a todo tipo de armas bioldgicas o toxinicas contra el ser
humano, los animales y los vegetales. Tras repasar brevemente la historia de la
Convencion y sus cinco conferencias encargadas del examen del texto, el autor
describe también el ‘Grupo Ad Hoc de expertos gubernamentales, abierto a
todos los Estados Partes, para definir y estudiar posibles medidas de verificacion
desde un punto de vista cientifico y técnico’ (conocido habitualmente como el
VEREX) y los esfuerzos de este grupo por elaborar un instrumento juridicamente
vinculante que refuerce la Convencidn, asi como las reuniones anuales de
expertos y Estados Partes que se han venido celebrando en los ultimos tres
afos. A lolargo del articulo el autor va indicando los temas que revisten especial
interés para la Organizacion Mundial de Sanidad Animal (OIE) y poniendo de
relieve su dilatada y fructifera contribucion para intentar que la ciencia
veterinaria sea utilizada exclusivamente en beneficio de la humanidad.

Palabras clave

Arma bioldgica — Bioterrorismo — Derecho internacional — Desarme — Enfermedad de
origen intencionado — Envenenamiento — Naciones Unidas — No proliferacién — Protocolo
de Ginebra.
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Misperceptions in preparing
for biological attack: an historical survey

M. Furmanski

Arms Control Center Scientists’ Working Group on Biological and Chemical Weapons, 1333 Beachmont
Street, Ventura, CA 93001, United States of America

Summary

Preparing for a biological attack involves analysing and co-ordinating
information and events in the scientific, political and social arenas. The
information that must be evaluated is, by definition, incomplete. It is not
surprising that such interactions have regularly resulted in erroneous
conclusions and flawed interventions. This historical survey examines instances
where significant errors have occurred. The author describes several examples
in each of three broad categories: misapprehensions of the risk of biological
attack; misappraisals of an anomalous event as a biological attack; and
misadventures in pre-emptive action to protect against a biological attack. The
study identifies significant common elements in each of these errors that may be
useful in avoiding future mistakes. In evaluating the effects of these errors, the
study concludes that such mistakes often increase the dangers that they seek to
avoid.

Keywords

Anthrax — Biological weapons — Botulinum toxoid — Disinformation — Germ warfare —
History — Immunisation — Military medicine — Misinformation — Misperception —
Propaganda — Smallpox — Vaccine — Yellow fever — Yellow rain.

Introduction

Biological scientists are sometimes asked to advise political
policy-makers on the appropriate responses to threats of
biological attack. Such decisions can only partly depend on
orthodox biology, in which established scientific principles
are applied to reliable data. The science applied to possible
biological attack is, of necessity, somewhat tentative.
Empirical field data on biological attacks are scarce,
laboratory experience does not reliably translate into field
behaviour, and many hypotheses on the sequelae of
biological attacks must be speculative. Equally importantly,
biological attacks and the threat of attack are political as
well as biological events. History demonstrates that
political perceptions play an important role in decisions on
the magnitude of the threat.

In this paper, the author surveys a number of episodes in
which science and politics were deciding factors in

assessing the threat of biological attack. Since both the
scientific and political aspects of any attack involve much
uncertainty, it is not surprising that significant errors
have occurred. These errors will be examined as
‘cautionary tales’.

This paper will address three broad areas of

scientific/political interaction:
— estimating the risk of a biological attack

— evaluating whether an outbreak is the result of a
biological attack

— taking pre-emptive measures to counter the threat of a
biological attack.

Since examples involving animal diseases are rare, this
survey will rely on the more plentiful examples involving
human disease.
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Global misapprehensions
In risk evaluation

The specific nature and probability of biological attacks are
crucial elements in all decisions on possible attack. On
four occasions, major powers have mistakenly concluded
that an adversary posed a risk of using biological weapons
when, in fact, no such risk existed.

These conclusions were by no means unreasonable. In
each case, the adversary had a ‘suspect history’. In each
case, the adversary used force to promote basic policy. In
the case of ‘suspect’ countries, each had previously
developed and used chemical weapons in violation of
international law, and already had a biological weapons
capability. Unfortunately, such misapprehensions have not
been harmless and cannot be accepted uncritically as
‘erring on the side of caution’. They have diverted vital
scientific resources, both human and economic, from
actual threats of natural disease, and have had the
paradoxical effect of increasing, rather than decreasing, the
risk of biological warfare (BW).

One important element in these global failures of risk
evaluation is that, in each case, the most important
intelligence indicating a BW programme came from
sources that were ultimately proved to be deliberately
fabricated. In two cases, pivotal information came from
émigrés who invented evidence that a regime they opposed
actually held biological weapons. In another instance, a
‘friendly’ agent apparently made a biological attack on his
or her own country to raise the level of concern and
stimulate defensive measures. Such agents may be termed
‘alarmist hoaxers’. In two cases, a government
disseminated erroneous ‘incriminating’ information on its
own capability as part of a disinformation or psychological
warfare campaign. Important supporting fabrications have
been created by opportunists who wish to profit by
producing marketable espionage information.

The misapprehension of a German biological
warfare threat during World War Il

In World War I, Germany had initiated both chemical and
biological warfare in violation of existing arms control
treaties. When Nazi Germany re-armed, it withdrew from
arms control negotiations and the League of Nations, and
soon made territorial demands on its weaker neighbours.
It was clearly a suspect regime.

The governments of France, Britain, Canada and the
United States of America (USA) eventually concluded that
Germany had pursued a biological weapons programme
since the early 1930s. As a direct consequence, these
countries established or expanded their own biological

Rev. sci. tech. Off. int. Epiz., 25 (1)

weapons programmes. However, in reality, Hitler had
forbidden any development of offensive biological
weapons. In fact, the German BW programme was
insignificant and posed no threat to the Allies (30).

A central event in the Allied conclusion that Germany was
developing biological weapons occurred in 1934, when
Wickham Steed, a respected British investigative journalist
and one-time editor of The Times, published a series of
allegations on the subject (79). These allegations were
based on documents supplied by an anti-Nazi German
émigré. The documents were claimed to be German
military reports from 1931 to 1933, describing an active
BW programme, both before and after the rise of Hitler.
These papers also reported the results of alleged German
field trials in the subway system of Paris in August 1933.
(These trials apparently used Serratia marcescens, a
bacterium then commonly used to trace airborne microbial
contamination, which was considered harmless at the
time.) Steed appeared convinced of the validity of the
documents, and shared them with British intelligence
before publication (35).

Investigators have always felt that, because of internal
scientific blunders, all or some of the Paris subway data
were likely to have been fabricated (13, 30, 35). Access to
German military archives after re-unification has allowed
clarification of the remaining Steed documents. Writing
before these archives were opened, Hugh-Jones felt that
the Steed documents describing a German BW programme
between 1931 and 1933 were probably genuine, based on
their concurrence with statements by German BW
advocates in the public literature and with independent
British intelligence reports of German BW activity. Geissler,
working in the German military archives, found a
significant body of discussion on BW from the early 1930s,
but these official deliberations expressed considerable
scepticism about the military usefulness of BW. Geissler
failed to find evidence of an active BW programme as
described in the Steed documents. No records of subway
field tests in foreign countries were found and tests and
lectures cited in British intelligence reports could not be
corroborated in German records. Indeed, Geissler found
indications of an internal German military investigation of
the Steed allegations in 1934 that found no evidence for
their validity. Geissler concludes that Steed was the victim
of a hoax (30).

The Steed documents were part of a larger campaign
mounted by anti-Nazi émigré writers to alert the world to
the dangers of German re-armament. Allegations that the
Nazis were developing biological weapons occupied a
prominent place in this campaign. The BW element may
have been motivated by a genuine concern that Germany
was indeed pursuing such weapons, or a desire to associate
the Hitler regime with outlawed weapons that threatened
European civilian populations, or a combination of these
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motives. Certainly, this campaign progressed to clearly
erroneous, fabricated allegations. Helmut Klotz raised the
alarm in 1934 (49), when he reported that the German
Army had developed BW before Hitler came to power, and
that Hitler supported BW as a military tactic. These charges
mirror those in the documents given to Steed in 1934.
Klotz published a series of books with progressively more
threatening descriptions of Nazi BW capability. In 1934, he
added a bona fide citation of a Nazi publication advocating
BW (48). However, in 1935, he made the unlikely (and, in
retrospect, clearly wrong) allegation that an aerosol-
generating ‘Himmler Bomb’ had been developed within six
weeks of the Nazi Party gaining power, and that a single
bomb, only 25 c¢m tall and 16 cm in diameter, could infect
between 500,000 and 800,000 urban inhabitants (50). In
1937, Klotz described additional erroneous German BW
capabilities, identifying anthrax as a BW agent and
describing glass aerial bacteriological bombs (51). Otto
Lehmann-Russbueldt (who supplied the German
documents to Steed in 1934) published Germany’s Air
Force in 1935 (53), with a chapter devoted to German
preparations for chemical and biological warfare.
Moreover, he reprinted the articles written by Steed in an
appendix. Heinz Liepmann, who had examined the Steed
documents in 1936, echoed the Klotz allegations in his
1937 book, Death from the Skies (58).

These warnings resulted in the acceleration of the small
French BW programme (57) and the establishment of a
British BW programme. The British programme initially
concentrated on defensive measures, such as establishing a
national system of Public Health laboratories, but later
began offensive research as well (8).

With the beginning of World War II in 1939, opportunists
began to capitalise on the Allied concern regarding
German BW, and created false reports of German BW
activities. Some reports were public, such as that of
Hermann Rauschning, who began his 1940 memoir by
recounting that Hitler had advocated using bacteriological
weapons in 1932 (68). Others, including a report by
Rauschning in 1941 of German plans for BW attacks on
British ports, were provided directly to British intelligence
for payment or favourable treatment as refugees. These
reports in general, and the work of Rauschning in
particular, have been discredited by recent scholarship
(30, 45).

After 1941, there were few reports of German BW efforts
(59), except for several in early 1944, before the
Normandy invasion, which warned that:

— rats were being collected and infected with rabies to be
dropped on Britain

— BW warheads would be used on the new V-1 and V-2
missiles
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— BW attacks would be used against the expected Allied
invasion of Europe (5, 87).

All of these reports were initially treated seriously, but soon
appeared to be part of a German psychological warfare
disinformation campaign to seed fear of BW attack.
The validity of these reports was strongly doubted before
the invasion, and discredited afterwards (88).

Throughout the war, the intelligence branch of the US BW
programme remained convinced that Germany was
pursuing the development of biological weapons. Those in
the British and Canadian programmes concurred. This was
despite the fact that other sources of information
consistently failed to indicate any German preparations for
BW, either offensive or defensive. Revision of the standard
German gas masks did not increase their protection against
BW agents. Moreover, monitoring the immunisation
records and serum antibodies of captured German troops
gave no indication of any immunisation programme to
protect against potential BW agents (88).

When Germany fell, Allied intelligence services rigorously
investigated German BW efforts, and found that all
research on offensive BW weapons had been forbidden by
Hitler. Some defensive research had been conducted
following the German discovery of the French BW
programme. What little offensive research existed had been
conducted against the order from Hitler. The German
BW programme was insignificant and posed no threat (30).

This global intelligence failure had ironic, unintended
consequences. Biological weapons had been considered
militarily impractical by a League of Nations expert panel
in 1925, and the military of most countries had agreed.
Only France, Japan and the Union of Soviet Socialist
Republics (USSR) had BW programmes before the Steed
publications. The Steed and associated émigré publications
served to stimulate the establishment of offensive BW
programmes in the USA, Britain and Canada. These large,
well-funded, national military BW programmes ultimately
developed the very weapons that the alarmist hoaxers had
raised such concern over.

The Soviet misapprehension that the United
States of America continued an offensive
biological warfare programme post 1969

In 1969, the USA unilaterally renounced biological
weapons and dismantled its offensive BW programme. The
USA ratified the 1925 Geneva Protocol (4) and promoted
the Biological Weapons Treaty (6) (later passed in 1975),
which outlawed the production or possession of biological
weapons. The US BW programme was limited to defensive
research. At least until the 1990s, no classified or
clandestine BW research seems to have occurred. However,
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in the 1970s, 1980s and 1990s, despite signing the
Biological Weapons Treaty, the USSR began a massive
clandestine programme to expand and modernise its
offensive BW capability. This campaign was motivated, at
least in part, by the conviction that the USA was also
pursuing an offensive BW programme, in violation of the
Treaty (1). It is true that the polarisation of these two
superpowers during the Cold War supplied ample reason
for mutual distrust, and that the USSR might well have
decided to violate the Treaty in any case. Nevertheless, the
Soviet belief that the USA was already violating the Treaty
allowed BW advocates in the USSR to cite this supposed
BW arms race to justify placing a high priority on the
Soviet BW programme.

From the Soviet viewpoint, the USA met the criteria for a
suspect regime. The USA was willing to make military
interventions in areas of vital interest, such as Vietnam and
Latin America. The USA had used very large amounts of
chemical defoliants and riot control agents (tear gases)
during the Vietnam War. Most countries considered these
agents to be violations of the 1925 Geneva Protocol
banning chemical warfare, as expressed in an 83-to-3 vote
in the United Nations (UN) General Assembly Resolution
in 1969 (64). Only the USA and a few other close allies
maintained that use of non-lethal riot control agents and
herbicides in war was not prohibited by the 1925 Geneva
Protocol. The USA had acknowledged the existence of an
offensive BW programme before the 1969 disavowal. The
effectiveness of the order by President Nixon, disavowing
biological and biotoxin weapons, was called into doubt in
1975 when it was discovered that the Central Intelligence
Agency (CIA) had maintained a stockpile of biotoxins, in
defiance of his intent (96).

Suspicion that the USA might be breaking the Treaty
increased when the USSR received espionage information
that the USA was indeed continuing to pursue an offensive
BW programme. This information was part of an ill-
considered disinformation campaign of the CIA, which
was intended to divert Soviet resources into unrewarding
paths (29). Not until the early 1990s, when the Trilateral
Agreement (7) for mutual inspection of BW facilities
allowed direct Soviet access to suspected US BW facilities,
did the Soviets begin to doubt that the USA had a secret
programme. Inspections revealed only facilities that had
been abandoned for over 20 years (1).

The erroneous Soviet belief that the USA was continuing its
offensive BW programme resulted in the following:

— a massive expansion of Soviet BW facilities

— the development of effective anthrax and smallpox
biological weapons

— the training of a large cadre of technical personnel in
bioweapons skills.
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This legacy complicates efforts to control biological
weapons to this day.

The 2001 postal anthrax attacks in the United
States and the misapprehension that Al-Qaeda
possessed a biological warfare capability

Immediately after the attacks of 11 September 2001, the
US Government stated that it believed Al-Qaeda may
already have the capability to use biological weapons in
terrorist attacks (23). In October, the USA launched its
military operations against Al-Qaeda and the Taliban in
Afghanistan.

In mid-October, cases of anthrax were recognised in
Florida, New York and Washington, DC, and investigators
immediately saw links to the 11 September Al-Qaeda
terrorists (41, 42). President Bush stated on 24 October
that he felt that Al-Qaeda was responsible for the anthrax
attacks (12). Previous assessments (23) had concluded that
terrorist groups such as Al-Qaeda might receive biological
weapons from states which sponsored terrorism, and on
27 October a report was released linking Al-Qaeda with
Iraq (83). A persistent assumption that Al-Qaeda, Iraq and
biological weapons were linked was expressed in US
government policy and became established in the popular
consciousness of many in the USA.

Subsequent events showed this assumption to be wrong.
The perpetrator appeared to be a scientifically trained
American alarmist hoaxer who, while trying to implicate
Islamic terrorists, had simultaneously attempted to
minimise fatalities by identifying the material as anthrax
and warning that immediate antibiotics were needed.

The lack of any subsequent anthrax attacks was consistent
with the action of an alarmist hoaxer who had succeeded
in raising the alarm about biological weapons, and had no
interest in causing further American casualties. Scientific
investigation revealed that the material was not related to
the Iraqi weapon strain (10), but was a closely held US
anthrax strain, which resembled anthrax preparations
produced by the US weapons programme (9, 11).

Military successes in Afghanistan allowed the inspection of
many core Al-Qaeda facilities and resulted in the capture of
many Al-Qaeda documents. These revealed that, despite
some interest expressed in biological weapons in training
manuals, there was no sophisticated understanding of the
topic. No evidence of imported BW pathogens or
biological weapons was found, and there were no facilities
capable of producing biological weapons (43).

The alarmist hoaxer of the 2001 postal attacks presumably
wanted to force the USA to address the potential danger of
biological attack by terrorists. This apparent hoax
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succeeded. The attack demonstrated the practicality and
disruptive effect of even a small biological attack using
anthrax on an element of the infrastructure, such as the US
Postal Service. However, the increased emphasis now
placed on bioterrorism response means that it competes
directly for funds and scientific expertise with existing
requirements in orthodox public health and medical
research. In addition, the great attention paid to biological
weapons after the 2001 postal attacks can only increase the
interest of terrorists in obtaining such weapons.

The misapprehension of an Iraqi biological
warfare capability before the 2003 invasion by
the Coalition

The USA justified the invasion of Iraq in 2003 by the
‘Coalition of the Willing’ principally with the assertion that
pre-emptive military action was needed to neutralise illegal
Iraqi ‘weapons of mass destruction’. However, inspections
by the International Atomic Energy Agency had already led
the agency to conclude that Iraq had no nuclear weapons
programme (24). Thus, the US justification for military
action relied heavily upon the alleged possession of a
biological ~weapons capability (93). Subsequent
investigations by the USA after the invasion failed to reveal
any biological weapons or production facilities (39, 40).

Iraq certainly met the criteria of a suspect regime. Iraq had
invaded Iran in 1980 and Kuwait in 1990. Iraq had
initiated chemical warfare in the Iran-Iraq War and against
Kurdish separatists. The UN inspections in the aftermath of
the 1991 Gulf War discovered an offensive BW programme
that had not been disclosed and had remained hidden for
several years (85).

Although known Iraqi BW facilities were destroyed under
UN supervision following the 1991 Gulf War, UN
inspections ceased after 1998. From 2000, US intelligence
received reports from a small number of Iraqi defectors
that the BW programme had been reconstituted. These
sources were considered valid by US policy-makers,
despite failures to confirm their descriptions of the
supposed Iraqi programme.

A well-publicised early source was Adnan Thsan Saeed al-
Haideri, a civil engineer who defected in 2001 and stated
he had worked on or visited over 20 underground BW
production facilities, and produced construction contracts
for them (60). His accounts continued to be cited by US
policy-makers (61, 100), even after UN inspectors
returned to Iraq in November 2002 and could not locate
the supposed underground facilities, even using ground-
penetrating radar (33). Another major source was an
informant called ‘Curveball’, a chemical engineer, who
described mobile BW production facilities (22). Like al-
Haideri, his information continued to be accepted as valid,

57

despite evidence from satellite surveillance that his
description of fixed facilities was incorrect and the mobile
units could not have been serviced as he reported.

Moreover, his description of the operation of the mobile
facilities failed on a fundamental microbiological fact.
‘Curveball’ claimed that Iraq operated the mobile units
only during the Moslem Sabbath, to avoid UN inspections,
and US Secretary of State Colin Powell used this ‘Sabbath
production’ scenario at the UN in his justification for
military intervention, on 5 February 2003. However,
the production of anthrax spores requires more than the
allotted 24 hours. This was pointed out by a
recognised biological expert immediately after the UN
presentation (98).

Ultimately, the reports of Iraqi BW production proved to be
fabrications generated by an Iraqi exile group anxious to
provide evidence that would motivate the USA to invade
Iraq, overthrow Saddam Hussein, and thus provide
political opportunities for these exiles in a subsequent Iraqi
regime (22).

The mistaken contention that Iraq possessed biological
weapons in 2003 called into question US ability to detect
illegal biological activities. This reduction in US credibility,
in turn, prejudiced efforts to institute pre-emptive defence
measures against biological attack.

Misappraisals when evaluating
events: erroneous allegations of
biological warfare use

Misappraisals can occur when a bona fide threat of BW use
exists but suspicious events are interpreted as BW attacks
when in fact they are not. As with global misapprehensions
of BW risk, such allegations do not appear unreasonable.
These misappraisals typically occur in circumstances:

a) where an adversary has a well-established, credible BW
capacity

b) when there is continuing military or secret sabotage, in
which biological attacks might reasonably be considered

¢) when anomalous outbreaks of disease are reported.

The urgent need to implement defensive measures may
result in action being taken on the basis of a preliminary
scientific assessment, before a more complete investigation
can be conducted. History indicates that investigating
scientists may be presented with fabricated data. Even
extensive scientific investigation may not be definitive, and
the final appraisal may depend upon political assumptions
rather than scientific determination.
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Once a public allegation of a biological attack is made, the
political and propaganda aspects often overwhelm the
scientific evaluation of the event.

Misappraisals of biological attack are not benign. The
allegation that successful biological attacks have been
made erodes the international consensus against BW use.
A country that believes it has been the victim of a BW
attack may feel justified in developing its own offensive
BW capability so that it can retaliate in kind. Hence,
mistaken conclusions of BW use, even in good faith, only
make future biological attacks more likely.

Korean War allegations that the United States
of America used biological warfare

In 1952 and 1953, the governments of North Korea and
the People’s Republic of China accused the USA of waging
biological attacks against them during the Korean War. The
USSR echoed these charges in an intense propaganda
campaign. These allegations, and the US response, present
a very complex political, military and scientific event, one
where all participants indulged in deliberate exaggeration
and fabrication, to some degree (28). A complete
discussion of all these facets is beyond the scope of this
paper. Instead, this survey focuses on the difficulties faced
by those Chinese biological scientists who were asked, in
early 1952, to evaluate a possible biological attack, in the
midst of a complicating political and military crisis.

The underlying threat of a biological attack by the USA was
considered high by the Chinese in the early months of
1952. The fighting in Korea had reached a stalemate, and
there had been repeated threats by the USA to introduce
‘new weapons’ to break the impasse (73). The USA made
no secret it was pursuing a biological weapons programme.
The People’s Republic of China was aware that the USA
had protected Japanese war criminals in exchange for
information from the World War II Japanese BW
programme. ‘Dual use’ activities by the USA in 1951
further alarmed the Chinese. For instance, the USA
renewed contact with Japanese BW experts and sent a
laboratory ship to investigate an epidemic in North Korea
and to monitor an epidemic in a US-controlled prisoner-of-
war camp. The USA began immunising troops against
yellow fever (89) (which is not endemic in Korea), and
intensified insect-control activities along the front lines.

These actions suggested US preparations for a Japanese-
style BW attack using insect vectors. Although historical
records reveal that these activities were not related to plans
for a BW attack in Korea (28), the Chinese concern was
prudent. By January 1952, the Chinese Government
increased its level of surveillance for BW attack by sending
bacteriologists to military medical laboratories in North
Korea, and by alerting field commanders to be vigilant for
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evidence of a Japanese-type BW attack, especially insects
or other odd objects falling from overflying aircraft (25).

The orders to be alert for unexplained groups of insects
produced responses from Chinese field units in Korea,
despite the fact that January in Korea is frigid, and insects
are normally extremely rare. The insects sent to military
laboratories for analysis consisted of an odd combination
of human fleas, domestic spiders, domestic and garden
flies, and an obligate bat parasite. These appear to have
been overwintering in sheltered areas, and may have been
exposed by war damage to buildings or gardens, or
perhaps collected by field units wishing to appear zealous
in conducting their surveillance mission.

In mid-February 1952, a North Korean military laboratory
reported isolating plague bacilli from the human fleas, and
cholera bacilli from flies (19). These initial reports
triggered allegations of a BW attack, and resulted in the
implementation of extensive military and civilian defence
programmes (25).

It is now clear that at least the laboratory report of plague
from North Korea was fabricated. In mid-1952, a
sympathetic international commission (the International
Scientific Commission for the Investigation of the Facts
Concerning Bacterial Warfare in Korea and China)
investigated the allegations. Correlation of its published
(38) and unpublished records (63), combined with
original documents from the Republic of China from the
1940s (18, 46), reveals that the Soviet member of the
commission and a Chinese bacteriologist attached to a
North Korean laboratory conspired to misrepresent
technical elements of Japanese BW attacks (34, 606), to
cover a scientific inconsistency in the original report.

Exactly who instigated the original fabrications is unclear.
Soviet documents admit that local Soviet agents
participated in some subsequent fabrications of BW
incidents in North Korea, but do not mention the crucial
initial reports (54, 55, 56, 99). The Politburo later claimed
(perhaps ingenuously) that it was unaware the allegations
were based on fabrications until 1953. The Soviet
propaganda ‘machine’ reacted only slowly to the
allegations, supporting the view that it was reacting to
rather than creating them. The actions of the Chinese
Government also suggest that it was unaware the initial
reports were fabricated, because it took extensive defence
measures and began an independent investigation of the
attacks: unlikely responses if it knew the reports were
fallacious. It is possible that the initial laboratory report
fabrications may have been the independent action of an
alarmist hoaxer. The prime candidate would be the
Chinese bacteriologist who wrote the initial plague report
and who later helped to deceive the international
commission. He was familiar with the Japanese BW attacks
of the 1940s, and had been seconded to the North Korean
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military bacteriology laboratory during the period of high
alert for BW attacks.

Increased surveillance for BW attacks in both Korea and
the People’s Republic of China quickly produced more
reports of suspicious events (36, 37). These were
investigated by Chinese scientists with remarkable
scientific rigour (20, 21, 38). Their investigations
encountered significant problems. An unseasonable
outbreak of encephalitis occurred, and an unidentified
virus was isolated from swarms of ‘mosquitoes’ seen
unseasonably in the area. Similarly, a rickettsia bacterium
was isolated from unseasonable swarms of insects.

These two isolates were used to justify allegations that the
US had widened its BW attacks to include Chinese
territory. Embarrassingly, the ‘mosquitoes’ were later
identified as non-vector crane flies, and the virus proved
unrelated to the encephalitis outbreak when tested
serologically. The rickettsia sample was lost after the initial
animal isolation and could not be characterised. Much to
the credit of the Chinese investigation, these critical
preliminary findings were retracted publicly.

A significant problem mentioned by the Chinese field
investigators was the extra vigilance of citizens asked to
report suspicious activity which could be linked to BW
attacks. Field reports indicate that natural occurrences
were frequently misinterpreted as BW attacks. There was
suspicion that the desire to appear politically conscientious
may have influenced these reports, either because their
makers exaggerated or ‘embroidered’ facts, or because the
reports were invented outright. Many such reports
were examined and dismissed by the Chinese field
investigators (25).

The few field reports that seemed to describe possible BW
attacks generally relied upon the assumption that BW
attacks were likely. Most reported otherwise unexplained
swarms of insects or other suspicious objects, discovered
after US aircraft had flown overhead. Pathogens were
isolated from these insects in only a small minority of cases
and, in most of these, the pathogens could have been
present naturally, such as enteric diseases in flies (36).
Human disease was only very rarely associated with
these events.

After May 1952, public reports of suspected BW attacks
ceased, and the allegations entered an overtly political
Cold War propaganda phase. Internal Chinese government
summaries of the BW situation in May 1952 identified only
four outbreaks of disease ascribed to BW attacks. Although
considered significant, they were modest in their overall
scale. The largest was the encephalitis outbreak, with
42 confirmed cases in total and 20 deaths. An additional
40 cases, including eight deaths, were suspected to be
encephalitis. An outbreak of plague in the Chinese forces
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in Korea accounted for 18 confirmed cases with eight
deaths, and eight suspected cases with three deaths. Four
fatal cases of inhalation anthrax were identified in the
north-east of the People’s Republic of China. An additional
four fatal cases of paratyphoid were also ascribed to BW
attacks (25). Although the propaganda phase of the
allegations continued until after the Korean armistice, the
Chinese identified no significant increase in infectious
diseases, and few new scientific data appeared for analysis.

Shortly after the death of Stalin in March 1953, the Soviet
Government abruptly discontinued its propaganda
campaign, and requested the Chinese to cease its campaign
as well, citing the belated discovery of the North Korean
fabrications. The Soviets never again mentioned the
Korean War BW allegations, even in their own military
histories of BW. The Chinese interrupted their campaign
briefly, while they re-investigated the scientific findings,
but ultimately continued it. They incorporated the BW
allegations into their histories of the Korean War as fact,
and adopted the technical findings of their scientists into
their military and civil defence doctrines (17, 25, 67, 73,
102).

Not until the late 1990s would important scientific data
resolve the most troubling of the unresolved allegations
(27). Modern genomic analysis of multiple Chinese
anthrax isolates from 1952, from the area of the suspected
BW attacks, indicated they were indigenous to Asia, and
did not correspond to US weapons strains in use at the
time (28).

Allegations by Cuba

Cuba has accused the USA of attacking it with biological
agents on several occasions. These allegations accord with
the typical circumstances: the USA had a known BW
capability before 1969, and Cuba, like the USSR, might
well have doubted that the USA had really ended this
capability. The USA supported a vigorous paramilitary and
clandestine sabotage programme against Cuba, and a series
of disease outbreaks occurred which the Cubans
considered suspicious. Clearly, elements of propaganda
could have played a role. Blaming the USA for disease
outbreaks not only unified the Cuban people against the
USA, it shifted the focus from failures in Cuban public
health and animal disease control programmes.

The Cuban Government has released too little scientific
and historical information for a definitive, disinterested
analysis. However, an analysis of the 1962 Newecastle
disease outbreak has been described in some detail by
Wheelis (25). This outbreak was alleged by Cuba to be the
result of BW sabotage of an avian influenza vaccine with
the live Newcastle disease virus, causing a widespread
Newcastle disease outbreak. However, it would be
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impossible to determine the precise spread or aetiology of
the outbreak or to state that contaminated vaccine was the
cause, without detailed information on the following:

— the pattern of the outbreak

— the movements of vaccinators in the avian influenza
programme

— specific analyses of suspected lots of contaminated
vaccine

— an account of activities at the vaccine production
facilities.

Newcastle disease was endemic in Cuba in 1962 and, since
it is highly transmissible, Wheelis concluded that an
equally possible aetiology of the outbreak would be
inadvertent transmission by vaccinators and vaccinating
equipment during the avian influenza immunisation
programme. Newcastle disease could have been widely
spread through carelessness during the veterinary
vaccination programme without the need for deliberate
sabotage.

Wheelis provides an important insight into this outbreak.
He was able to access extensive CIA documents on
sabotage programmes against Cuba from that period,
which had been declassified under the Kennedy
Assassination Investigation. Wheelis concludes that Cuban
concern that the USA might have been responsible for this
outbreak in 1962 was valid, because the USA was openly
pursuing an offensive BW programme at the time, and the
CIA was engaged in an active sabotage programme against
Cuban industry and agriculture. This sabotage programme
was well known to the Cubans from its results, as well as
from interrogating captured CIA agents.

Moreover, Wheelis found that the CIA did explore the
possibility of using clandestine BW releases in its sabotage
programme. However, the specific proposal was to use
incapacitating biological agents spread by insects to target
field workers, disrupting the Cuban sugar and tobacco
harvests. The goal was to ‘cripple’ Cuban exports to
discredit the Castro Government with the Cuban people.
The US sabotage policy specifically avoided damage that
would alienate ordinary Cubans, such as attacks on
domestic food production. In fact, the US BW programme
could not provide a suitable BW agent in 1962, and the
proposal was not acted upon. There is no documentary
evidence that the 1962 Newcastle disease outbreak was the
result of a CIA sabotage programme.

Allegations of ‘yellow rain’

In 1981, the USA alleged that Soviet client regimes in Laos
and Vietnham had used biotoxin weapons against the
Hmong minority people and Kampuchean insurgents, and
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that the USSR itself had used similar weapons against
mujahidin rebels in Afghanistan. Although a wide variety
of attacks and resulting symptoms were reported, the most
characteristic attack was described in the allegations as
‘yellow rain’. These occurrences collectively came to be
known as ‘yellow rain attacks’ (69).

The allegations accorded with the pattern already
demonstrated. The USSR had a BW programme before the
signing of the Biological Weapons Treaty, and the USA was
clearly suspicious that the USSR was in violation of that
Treaty, a conviction strengthened by an outbreak of anthrax
near a suspected BW facility in the city of Sverdlovsk in
1979. (The US suspicions of a continuing Soviet BW
program ultimately proved valid.)

The releases occurred in military actions sponsored or
made directly by the USSR. The reports of illnesses
associated with military attacks were clearly suspicious.

As early as 1978, the USA made initial investigations into
yellow rain, collecting both physical evidence and
extensive testimony from survivors. The initial laboratory
findings identified no classical chemical or biological
agents, but a university laboratory reported trace amounts
of trichothecene mycotoxins in some specimens. In
1982, the US Government issued allegations in which the
symptoms were described as typical of trichothecene
mycotoxin poisoning and mycotoxins were reported as
being identified in multiple specimens from the attack
sites.

However, the persuasiveness of the initial data suffered in
1983 and 1984, when ‘follow-up’ investigators from a US
Army/State Department team re-interviewed many of the
original ‘victims’ and they admitted they had fabricated
their stories or passed on hearsay as personal experience to
gain political asylum. The symptom complex reported by
victims corresponded to mycotoxin toxicity in only five of
the 217 alleged victims interviewed. The first laboratory
analysis of trichothecene mycotoxins in the original
specimens could not be confirmed by more specific assay
in the chemical warfare laboratory of the US Army. Nor
could mycotoxins be identified by French, Swedish or
Canadian government BW laboratories in the original or
subsequent specimens of yellow rain. The credibility of the
allegations was dealt a severe blow when it was
demonstrated that samples of the ‘yellow rain’ material
recovered from leaves were in fact honey bee faeces, and
the yellow rain phenomenon was due to collective
defecation of honey bee swarms (75).

Despite the apparent discrediting of the ‘yellow rain’ claims
and the negative scientific data from its own laboratories,
the USA has never retracted the allegations. In fact, the
conviction that important elements of the yellow rain
allegations are true persists in US military thinking. United
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States military manuals on chemical and biological warfare
cited mycotoxin attacks in Vietnam in the 1970s and
1980s as proof of the military effectiveness of biotoxin
weapons until 2003 (86), and still list ‘chemical weapon
attacks” as having occurred in Laos and Cambodia in the
1970s, and Afghanistan in the 1980s (90). Katz (44) has
recently presented newly declassified data from the yellow
rain investigation, and her analysis supports this aspect of
US military editorial policy. Katz admits that the official
yellow rain investigation failed to convince academics, the
United Nations or the general public, but she weights the
early ‘positive’ data more heavily than the later
‘discrediting’ data because she believes that publicity
contaminated the later information. Katz concludes that,
while incomplete, the available information supports a
‘confident assessment’ that biochemical weapons attacks of
some sort did occur, though she finds little evidence to
support the original charges that trichothecene mycotoxins
were used in large amounts as a primary biotoxin agent
directed against personnel.

Misadventures in pre-emptive
Interventions

When the risk of biological attack is considered high,
biological scientists may be asked to advise on appropriate
pre-emptive defence measures. Such decisions differ from
similar risk/benefit evaluations undertaken in orthodox
public health or veterinary situations because the actual
risk of an outbreak is hypothetical, depending on the
actions of an adversary. Moreover, the risks and benefits of
a pre-emptive intervention and its public acceptance may
be poorly predictable in the context of a BW threat.

Even prudent pre-emptive interventions have had
unintended negative results. Some salient examples follow.
While these examples use human immunisation
programmes, the principles should be applicable to
veterinary circumstances.

For instance, in case of a BW threat, advisers may propose
pre-emptive vaccination in areas where a disease has been
eradicated. However, vaccine shortages can be expected
because, in contrast to containment immunisation
programmes for focal outbreaks, pre-emptive vaccination
campaigns must protect against multiple releases in
vulnerable areas, and therefore require universal coverage.
The political sensitivities of allies or economic partners
may influence the timing of pre-emptive immunisation
programmes, particularly if such vaccination will cause
prolonged quarantine and disruption of normal trade.
Using experimental or developmental ‘indicator’ vaccines
to differentiate infected from non-infected (but vaccinated)
herds may lessen these problems but guaranteeing the
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safety of any developmental vaccine is difficult, particularly
in a crisis. Popular distrust may significantly disrupt an
immunisation programme recommended by veterinary
professionals. Sceptical farmers may refuse to co-operate
with a voluntary programme, or take legal action against
the imposition of a mandatory policy. Consumers may
refuse to buy meat from vaccinated herds.

Misadventures in pre-emptive immunisation have not been
benign. Some have had direct adverse effects on the health
of the recipients, and others have failed to offer the desired
protection. Moreover, these misadventures have had the
indirect effect of eroding the credibility of such
interventions. This can only complicate future efforts to
provide pre-emptive protection against possible BW
attacks.

The Japanese biological warfare capability and
the 1942 yellow fever vaccination programme

The Japanese began a secret BW programme in the early
1930s (32). In 1939, a Japanese virologist attempted to
obtain virulent and vaccine strains of yellow fever virus
from the Rockefeller Institute. There was no legitimate
reason for the Japanese to work with yellow fever, since it
did not occur in Asia or the Pacific region. Shortly after the
official request was refused, because international
agreements forbade the transfer of yellow fever virus to
Asia, a Rockefeller Institute employee was approached and
offered a large bribe to provide the virus preparations
illegally. The Federal Bureau of Investigation initially
investigated this event, but the US Army was not informed
until January 1941 (59).

General James Simmons, Chief of Preventive Medicine in
the US Army, had long considered biological attacks to be
a real threat. He proceeded to implement defensive
measures against Japanese BW, aided by a US decision to
explore the potential of BW and reports of Japanese BW
attacks in the Republic of China (59). Simmons realised
that the artificial introduction of yellow fever into Panama
and Hawaii would disrupt critical ‘chokepoints’ or
passageways of military and industrial transport.
Moreover, the yellow fever mosquito was widely
distributed in North America, Europe, Asia and the Pacific,
and introducing the yellow fever virus might cause massive
outbreaks in crucial European and Pacific theatres of war.
In mid-1941, Simmons arranged with the Rockefeller
Institute for large amounts of yellow fever vaccine to be
manufactured and held in reserve.

In January 1942, immediately after the Japanese attack on
Pearl Harbor, Simmons succeeded in instituting a
programme to immunise all US military personnel against
yellow fever. The programme was justified as a defensive
measure against biological attack, although this aim was



62

not made public. The Rockefeller Institute chick embryo
vaccine was used, which required the inclusion of human
serum in the original inoculum. Unfortunately, this source
of human plasma was contaminated by the hepatitis B
virus, and a massive epidemic of ‘homologous serum
jaundice’ (hepatitis B) occurred in recipients of certain lots
of the vaccine, beginning in March 1942. The source was
quickly traced to the yellow fever vaccine, and the
immunisation programme was halted on 15 April 1942.
Ultimately, 50,000 US servicemen and servicewomen were
hospitalised with post-yellow-fever-vaccine hepatitis B,
and an estimated 330,000 cases occurred (74). This was
the largest single-source outbreak of hepatitis B ever
recorded. A military disaster was avoided only because few
US troops were in combat so early in the war.

The debacle of the 1942 yellow fever vaccination
programme interrupted, but did not end, efforts to pre-
emptively vaccinate against yellow fever and other
potential Japanese biological attacks. Importantly, and in
contrast with the putative German BW programme,
multiple mutually supporting data had been received to
confirm that the Japanese had an advanced BW
programme. Many Western-trained scientists ‘on the
ground’ in the Republic of China confirmed that Japanese
BW attacks had been made on Chinese cities, using plague
(59). Military intelligence reported that Japanese troops
had been trained to make BW attacks and, as the war
progressed, captured Japanese documents confirmed this
training and indicated that Japan had developed BW
munitions (87). Captured Japanese medical officers
eventually reported the location and named the
commander of the Japanese BW facility in Manchuria (88).
A report in March 1942, from Brazil, of another Japanese
attempt to obtain yellow fever re-emphasised the yellow
fever risk (59). A more focused yellow fever immunisation
campaign was begun in Hawaii and Panama between 1943
and 1945, after a serum-free vaccine had been developed.
Since Japanese attacks using plague had been identified in
the Republic of China, immunisation against the plague
was instituted for soldiers in the Pacific, even in areas
where no plague had ever been reported naturally, notably
for the invasions of Iwo Jima and Okinawa (91).

No Japanese BW attacks were experienced by US troops, but
the pre-emptive immunisations were justified. Although
Japan did not acquire yellow fever virus in its 1939 and 1942
attempts, its interest remained high. The Japanese
Government apparently also requested yellow fever virus
from Germany (30). Germany and Japan did exchange
strategic materials by long-distance submarine voyage, but
no record exists of any yellow fever virus being received by
Japan. At a critical point in the war, Japan decided to use
biological weapons against the USA. The Japanese
dispatched a BW team with biological agents, including
plague from the Republic of China, to the Mariana Islands in
1944, but the ship was sunk en route (31).
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Pre-empting Nazi biological warfare: the
botulism toxoid controversy before the
Normandy invasion

As discussed previously, Allied intelligence believed that
Germany was pursuing an active BW programme, and
émigré sources had reported that botulism toxin was being
developed as a biological agent. This, and the fact that a
major British BW researcher was interested in botulism,
resulted in the development of an experimental toxoid
against botulism toxin. Sufficient toxoid was produced by
the BW programme to allow immunisation of the entire
force for the Normandy landings.

The lack of solid corroboration for the émigré reports of
German BW efforts was an important factor when BW
scientists urged that the invasion force be pre-emptively
immunised against botulism toxin. The US Theater
Surgeon, directly responsible for the health of the combat
troops, was sceptical of the safety of an untried vaccine,
pointedly recalling the disastrous yellow fever vaccination
programme of 1942 (82). More importantly, perhaps, the
Allies had broken the German military codes and
Eisenhower knew that the Germans had made no
preparation for a BW attack. Much to the displeasure of the
BW scientists (47), Eisenhower refused to order pre-
emptive immunisation.

Pre-emptive immunisation against anthrax and
botulism in the 1991 Gulf War

Iraq had acquired virulent strains of BW pathogens from
the USA during the Iran-Iraq War of the 1980s. Before Iraq
invaded Kuwait on 2 August 1990, US intelligence services
had concluded that Iraq possessed a biological weapons
capability. Anthrax and botulism toxin were reported as
agents. The USA alerted its forces in the Gulf region to the
possibility of Iraqi biological attacks on 9 August (62, 76).

Although, on 30 August, an expert advisory board
recommended that troops be immunised against anthrax
and botulism toxin as soon as possible, only 150,000 doses
of anthrax vaccine and 34,000 doses of botulism toxoid
were available to the USA. Since primary immunisation
protocols called for three doses for each recipient, these
stocks were clearly insufficient to immunise all of the
700,000 USA forces expected to be deployed in the Persian
Gulf area during the anticipated hostilities with Iraq (77).
Morale problems were feared if only some units were
vaccinated. Moreover, grave political complications were
foreseen if vaccines could not be offered to the military
personnel of coalition partners and civilians in host Persian
Gulf countries (76).

By 21 September, the Joint Chiefs of Staff decided that the
decision was no longer ‘medical’ but rather ‘political, social
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and military/operational’ (76). Any public discussion of
BW or defensive immunisation was delayed while troops
and materials were moved into the war theatre. The
political and military authorities deliberated BW defensive
options, but shared their concern with few allies. France
learned of the US concern when the USA immunisation
campaign was announced in late December 1990 (94). Not
until 5 January 1991 was a targeted vaccination
programme begun for US troops. The 1991 Gulf War
began on 17 January and ended on 28 February 1991.

As a result of the shortages of vaccine and time,
immunisation could only be partially implemented. The
US military plan truncated a six-dose, 18-month anthrax
protocol to a two-dose, two-week schedule. Only 150,000
of the 700,000 US military personnel in the region
received anthrax vaccine, and only a fraction of those
received two doses. The botulism toxoid had not been
licensed, and was treated as an investigational drug,
administered voluntarily with informed consent. No more
than 8,000 personnel received even one dose of botulism
toxoid. An evaluation of the US pre-emptive immunisation
against anthrax during the 1991 Gulf War is problematic.
Although Iraq used no BW weapons in the 1991 Gulf War,
the threat assessment that Iraq possessed delivery systems
and military quantities of anthrax and botulism proved
accurate (85). Both the agent preparations and munitions
later proved to be primitive; nevertheless, some
agent/delivery scenarios could have caused mass casualties.
A pre-emptive effort to counter this threat was prudent.

However, there is considerable doubt that the US
immunisation campaign would have been effective in
preserving military efficiency or protecting individual
soldiers from a BW attack. Only about 20% of US military
personnel received any anthrax vaccination at all, and it is
not known how many received two doses. Anthrax vaccine
was known to produce immunity only slowly and after
multiple inoculations, hence the six-dose, 18-month
protocol. Primate studies found that protective immunity
could be demonstrated six weeks after a second dose (78).
Since initial immunisations did not begin until the week of
5 to 12 January, this immunity would not have been
reliably present in the first cohort immunised until the
week of 2 to 9 March. The Gulf War ended on 28 February.
The botulism programme was even less effective: no more
than 1% of US troops were immunised, and botulism
toxoid produced immunity even more slowly: a state of
‘minimal immunity’ did not occur until late April, well
after the war was over.

Pre-emptive measures against anthrax,
botulism and plague in the 1991 Gulf War

The United Kingdom (UK) had also come to the
conclusion, before the Iraqi invasion of Kuwait, that Iraq
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possessed a military BW capability, with anthrax and
botulism toxin. The UK had sufficient anthrax vaccine for
a complete course for all of its 53,500 troops deployed in
the Gulf. The UK had no botulism toxoid but did have
20,000 doses of botulism antitoxin, suitable for treatment
after an attack. Since a unilateral decision to vaccinate
against anthrax would have been politically sensitive, the
UK delayed implementing its anthrax immunisation
programme, in deference to US government indecision.
However, by early December, time had run out if the UK
wanted to complete its seven-week, three-dose
immunisation schedule before the 15 January 1991 UN
deadline for military action. The UK expressed a desire to
begin vaccinations, regardless of US plans. This may have
stimulated the USA to begin its programme. In any case,
the UK co-ordinated its anthrax vaccination programme
with that of the USA, and began immunising on 2 January
1991. The UK administration, aware that the vaccine
produced immunity only slowly, administered pertussis
(whooping cough) vaccine as an adjuvant, hoping to speed
the development of immunity. In November 1990, the UK
had assessed that Iraq might also have the ability to use
plague as a weapon. Thus, it instituted a programme of
plague immunisation on 21 January 1991, after the war
had begun (84).

Despite the UK beginning the war with sufficient time and
vaccine stocks to complete the full primary immunisation
schedule, the delay in implementation caused the UK
anthrax vaccination campaign to be incomplete. Although
75% of UK forces received the first anthrax inoculation,
fewer received the second because hostilities had already
begun, and very few received the third because the war
ended before the final dose was due. Post-war research in
animals did not confirm that the pertussis vaccine adjuvant
speeded the development of anthrax antibodies after
anthrax vaccination.

Subsequent pre-emptive campaigns of anthrax
immunisation by the United States of America,
from 1998 to 2005

Following the 1991 Gulf War, unexplained chronic
illnesses appeared in Gulf War veterans. Exposure to many
substances, including experimental and investigational
drugs and vaccines, was hypothesised as the cause (52).
Legislation was passed, prohibiting the compulsory
administration of investigational drugs or vaccines to
military personnel without a Presidential finding of
military necessity (92). This popular distrust extended to
the anthrax vaccine, particularly when the licence of the
vaccine manufacturer was revoked for multiple safety and
potency violations (26). The reputation of the vaccine was
further tarnished when the manufacturer was unable to
regain the licence for two more years (65).
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When  compulsory universal military anthrax
immunisation began again in 1998, significant resistance
to the programme developed among forces on active duty
and reserve. This resulted in, as follows:

— several hundred personnel being court-martialled for
refusing immunisation

— many reserve personnel leaving the armed services (95)

— aprotracted legal battle that did not end until December
2005.

The existing programme, at present, remains voluntary,
focused narrowly on those personnel who are deployed in
high-risk areas (101).

Popular distrust of the anthrax vaccine was highlighted in
late 2001, when the US Government offered anthrax
vaccine to any worker potentially exposed to anthrax in the
2001 postal attacks (97). The experts at the Centers for
Disease Control refused to recommend vaccination
(70, 71), and demanded a liability waiver from the
participants, who would have received unlicensed lots of
vaccine from the still uncertified manufacturer. Given the
already tarnished reputation of the vaccine, it is not
surprising that only 138 of the 10,000 postal workers and
congressional staff who had been potentially exposed to
the postal anthrax releases chose to participate in the
vaccine trial (81).

A pre-emptive campaign of smallpox
vaccination by the United States
of America, 2003

As early as the late 1990s, there had been calls for pre-
emptive vaccination of some health-care workers against
smallpox (2), but before the terrorist attacks of
11 September 2001, official sanction was withheld (72).
During 2002, preliminary recommendations for limited
pre-emptive vaccination were debated (3). In late 2002, in
anticipation of the 2003 US invasion of Iraq, President
Bush ordered a pre-emptive smallpox immunisation
programme for US military and civilian health-care
workers and emergency response personnel, targeting
500,000 troops and 10.5 million civilians (80). While the
compulsory military programme was completed, the
voluntary civilian programme was never met with
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enthusiasm. Only 25,645 (6%) of the targeted
439,000 health-care workers were immunised before the
war began (14). Moreover, this programme revealed
increased cardiac complications post-vaccination (14).
After no biological weapons were found in Iraq, the
programme virtually ceased: fewer than 1,000 workers
volunteered between 9 August and 31 December (15, 16).
In total, only 39,213 (< 9%) of the targeted
439,000 health-care workers participated (16), and plans
to immunise an additional ten million emergency response
personnel were cancelled.

Conclusion

Although it may appear that policy-makers should ‘err on
the side of safety’ when evaluating and responding to
threats of biological attack, it is an ironic finding of this
study that such errors tend to degrade rather than augment
the safety they seek to obtain. Repeated misapprehensions
that an adversary possessed biological weapons have only
encouraged the development of these weapons.
Misappraisals of biological weapon use have increased the
risk that such weapons might actually be used, and flawed
and unnecessary pre-emptive interventions have
discredited such efforts and prejudiced future
programmes. It would seem prudent to demand
considerable rigour in any such evaluations of BW in times
to come.
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Erreurs d'interprétation en préparation a une attaque biologique :
une étude rétrospective

M. Furmanski

Résumé

Se préparer a une attaque biologique implique d’analyser et de coordonner les
informations et les événements relevant des domaines scientifique, politique et
social. Or, les informations qui doivent étre évaluées sont, par définition,
incomplétes. Il n'est donc pas surprenant que ces interactions aient
régulierement abouti a des conclusions erronées et a des interventions
imparfaites. Cette étude rétrospective examine les cas dans lesquels des erreurs
majeures ont été commises. L'auteur décrit plusieurs exemples pris dans
chacune des trois grandes catégories : méprises concernant les risques
d'attaque biologique ; évaluation erronée d'un événement isolé percu comme
étant une attaque biologique ; suites accidentelles nuisibles d'une action
préventive visant a se protéger contre une attaque hiologique. L'étude identifie
des éléments communs a chacune de ces erreurs qui peuvent servir a éviter
d’en commettre a I'avenir. L'étude conclut, en évaluant les conséquences de ces
erreurs, qu'elles accroissent souvent les dangers que I'on cherche a éviter.

Mots-clés

Arme biologique — Déformation de I'information — Désinformation — Fievre charbonneuse
— Fievre jaune — Guerre bactériologique — Histoire — Médecine militaire — Perception
erronée — Pluie jaune — Propagande — Toxine botulinique — Vaccin — Vaccination —
Variole.

[

Errores de juicio en la preparacion para ataques biologicos:

analisis historico

M. Furmanski

Resumen

Prepararse ante un eventual ataque biolégico supone analizar y coordinar
informacion y acontecimientos en los terrenos cientifico, politico y social. La
informacion que debe evaluarse es, por definicién, incompleta. No resulta
sorprendente que las interacciones de ese tipo hayan llevado con frecuencia a
conclusiones errdneas e intervenciones defectuosas. En este repaso historico,
el autor examina una serie de casos en los que se han producido errores de
envergadura. En primer lugar describe varios ejemplos de tres clases distintas:
apreciacion errénea del riesgo de ataque bioldgico; definicion errénea de un
episodio anémalo como ataque bioldgico; y percances a la hora de actuar
preventivamente contra un ataque biolégico. Después sefiala una serie de
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elementos importantes en cada una de esas actuaciones erréneas que pueden
ser de utilidad para evitar futuros tropiezos. Tras evaluar sus consecuencias, el
autor concluye que esos errores de juicio sirven a menudo para alimentar el
peligro que pretenden evitar.

Palabras clave

Antrax — Arma biolégica — Desinformacion — Error de juicio — Fiebre amarilla — Guerra
microbiana — Historia — Informacion errénea — Inmunizacion — Lluvia amarilla — Medicina
militar — Propaganda — Toxoide botulinico — Vacuna — Viruela.
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Introduction

While much attention has been given internationally and
nationally to the dangers of bioterrorism against humans,
especially since the anthrax letters in the United States of
America (USA) in October 2001, much less consideration
has been given to the dangers of bioterrorism against
animals and plants. This paper examines the total
international prohibition on the use of disease to attack
humans, animals or plants, and notes that prior to this total
prohibition a number of countries had developed
programmes for attacks on animals and plants as well as
humans. The paper goes on to examine the current activities
being undertaken by the intergovernmental organisations —
the World Health Organization (WHO), Food and
Agricultural Organization (FAO) and World Organisation
for Animal Health (OIE) — to counter the threat of attacks
on humans, animals and plants, and concludes that effective
measures to counter deliberate attacks need to be developed
alongside existing measures to control natural or accidental
outbreaks of disease. Finally, the paper will assess the risk
and the public perception of it, and consider what
risk communication is needed and to whom. One

conclusion is that clear mandates are needed for both the
FAO and OIE to be prepared to deal with outbreaks of
disease and with contamination of the food supply chain,
whether these are accidental or intentional.

Deliberate releases of disease to attack humans, animals
and plants are totally prohibited by the Biological and
Toxin Weapons Convention (BTWC) (12), which opened
for signature in 1972 and entered into force in 1975.
Currently, this has 155 States Parties and 16 Signatory
States (14) who are bound by the obligations set out in
Article T of the Convention:

‘Each State Party to this Convention undertakes never in
any circumstances to develop, produce, stockpile or
otherwise acquire or retain:

(1) microbial or other biological agents, or toxins whatever
their origin or method of production, of types and in
quantities that have no justification for prophylactic,
protective or other peaceful purposes;

(2) weapons, equipment or means of delivery designed
to use such agents or toxins for hostile purposes or in
armed conflict’.
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Successive review conferences of the BTWC have
reaffirmed the comprehensiveness of this prohibition and
have made it explicitly clear that it applies to humans,
animals and plants. For example, the Final Declaration
(13) of the Fourth Review Conference in 1996 stated that:

‘The Conference reaffirms that the Convention prohibits
the development, production, stockpiling, other
acquisition or retention of microbial or other biological
agents or toxins harmful to plants and animals, as well as
humans, of types and in quantities that have no justification
for prophylactic, protective or other peaceful purposes’
(emphasis added).

In addition to the prohibition, Article IV of the Convention
requires each State Party to take any necessary measures
within its territory or anywhere under its control to
prohibit and prevent the activities proscribed by
the Convention:

‘Each State Party to this Convention shall, in accordance
with its constitutional processes, take any necessary
measures to prohibit and prevent the development,
production, stockpiling, acquisition, or retention of the
agents, toxins, weapons, equipment and means of delivery
specified in Article I of the Convention, within the territory
of such State, under its jurisdiction or under its control
anywhere’.

In the United Kingdom (UK) such national measures were
taken by the Biological Weapons Act 1974 (9) which used
language very similar to that in Article I by stating that:

‘(1)no person shall develop, produce, stockpile, acquire or
retain —

(a) any biological agent or toxin of a type and in a quantity
that has no justification for prophylactic, protective or
other peaceful purposes; or

(b) any weapon, equipment or means of delivery designed
to use biological agents or toxins for hostile purposes or in
armed conflict.

(2) In this section —

‘biological agent’ means any microbial or other biological
agent; and

— ‘toxin’ means any toxin, whatever its origin or method
of production.

(3) any person contravening this section shall be guilty of
an offence and shall, on conviction on indictment, be liable
to imprisonment for life’.

The Final Declaration of the Fourth Review Conference in
1996 stressed the importance of adopting national
measures to prevent the use of biological or toxin weapons
in terrorist or criminal activity:
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‘The States Parties recognize the need to ensure, through
the review and/or adoption of national measures, the
effective fulfilment of their obligations under the
Convention in order, inter alia, to exclude use of biological
and toxin weapons in terrorist or criminal activity’.

Prior to the agreement of the BTWC in 1972, there were
national biological weapons programmes that were based
on anti-animal and anti-plant agents as well as anti-
personnel agents (3, 8). However, national biological
weapons programmes have been principally focused on
the development of anti-personnel agents, with secondary
attention given to anti-crop agents and even less to anti-
animal agents. Anti-animal agents were considered in some
of the earliest programmes, including biological sabotage
in the First World War when it was argued by Germany
that while anti-personnel use of such agents was
prohibited, anti-animal use was probably not (14).
Following the signature of the 1925 Geneva Protocol, to
which many States Parties entered a reservation that they
would no longer be bound by the Protocol should they be
attacked with chemical or biological agents, the focus was
on the means of retaliation in kind if chemical or biological
agents were used against a State. It was such considerations
that led the UK to develop its anthrax cattle-cakes, which
would have been used against German cattle if Germany
had used biological weapons against the UK. During and
after the Second World War, the British biological weapons
programme focused on developing anthrax as an anti-
personnel weapon, although no stockpile of such weapons
was ever produced and the stockpile of anthrax cattle-
cakes was destroyed after the war (2). In the post-war
years, the weapons programme in the USA focused on anti-
personnel agents, as well as stockpiling but not
weaponising three anti-crop agents: stem rust of wheat and
rice blast. Although some attention was given to anti-
animal agents, the USA does not appear to have selected or
stockpiled any such agents (15). The Soviet Union
programme is said to have studied anti-livestock agents
including African swine fever, foot and mouth disease and
rinderpest (1).

The biological warfare programmes in the UK and USA —
of whatever type: anti-personnel, anti-plant or anti-animal
— terminated in the mid-1950s and the late 1960s
respectively, paving the way for the agreement of the
BTWC, which entered into force in 1975. Although the
Soviet Union continued its biological warfare programme
for some decades, in 1992 President Yeltsin issued a decree
terminating such activities. Consequently, by the 1990s,
with the opening for signature in 1993 of the Chemical
Weapons Convention (CWC) and its entry into force in
1997, there was total prohibition of both chemical and
biological weapons.

The threats posed by chemical and biological weapons can
usefully be considered as a spectrum (10) (Fig. 1).
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The comprehensive prohibition of the Chemical Weapons Convention and the Biological and Toxin Weapons Convention

Figure 1 shows clearly the overlap between the two
Conventions in the mid-spectrum region. The CWC in its
Article 1I stipulates that its prohibition of toxic chemicals
includes ‘any chemical which through its chemical action
on life processes can cause death, temporary incapacitation
or permanent harm to humans or animals’ (emphasis
added). The CWC also, in Article VII on National
Implementation Measures, requires that each State Party
shall adopt the necessary measures to implement its
obligations under the Convention. In particular, each State
shall:

‘Prohibit natural and legal persons anywhere on its
territory or in any other place under its jurisdiction as
recognised by international law from undertaking any
activity prohibited to a State Party under this Convention,
including enacting penal legislation with respect to such
activity’.

Consequently, although the BTWC and the CWC primarily
address States Parties, the requirements for national
implementation in both Conventions should ensure that
all persons are prohibited and prevented from carrying out
activities prohibited by the Convention — and thus provide
a legal framework that prohibits acts by sub-State actors
such as criminals or terrorists.

Bioterrorism concerns

Although the deliberate releases of biological agents is
acknowledged as possibly tempting for terrorists, it is clear
that chemical or biological attacks are not necessarily the
weapons of choice. Chemical and biological weapons
attack human beings or animals primarily through the
dissemination of the agent into the atmosphere and its
carriage downwind to the target population. In the case of
chemicals, sufficient quantities have to be delivered to
cause harm to the victims, and for an effective attack
significant amounts — several tons — need to be available

and spread at the right time and in the right way. In the
case of biological agents, the amount required is just
enough to infect an individual who inhales the agent, and
the quantities involved are correspondingly less — typically
kilograms. However, there are significant technical
problems with biological attacks: the agent has first to be
obtained, and then adequate quantities have to be grown.
The agent must then be disseminated, and for effective
infection the particles need to be neither so large that they
fall harmlessly to the ground nor so small that they are
inhaled and exhaled without being retained in the lungs.
Furthermore, as biological agents are living micro-
organisms, they are fragile and may be killed through the
forces needed to disseminate them or the ensuing exposure
to sunlight and the open air. Finally, local
micrometeorology — local wind eddies, updrafts,
temperatures and the like — determines whether a
turbulent atmosphere results in so much dispersion and
dilution that the target population does not receive enough
of the agent to be infected.

In comparison with terrorist devices using explosives,
chemical and biological weapons offer few attractions and
much uncertainty. With explosive devices, the effects are
immediate and can be accurately predicted. In chemical
and biological attacks, there is much uncertainty: has
enough agent been disseminated, is the particle size
optimum for retention in the lung, are the meteorological
conditions right to spread the agent to the target? A further
disadvantage is the delay before effects are experienced —
possibly hours for chemical agents, and days or weeks for
biological attacks.

Assessing the threat of possible terrorist activities using
biological agents has always been a question of striking the
right balance — being prepared but not exaggerating the
dangers. A policy of over-reaction, in which every suspicious
event is assumed to be an act of bioterrorism, is not in the
best interests of security. Indeed, it can suggest to the
terrorists that they should resort to bioterrorism to attract
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public attention, because that is what appears to gain most
publicity. There is a real danger that a bioterrorism hoax
could result in such an over-reaction that terrorists might be
tempted into trying to mount an actual attack. A far more
prudent approach is one in which there is an awareness of
the possible dangers should there be a deliberate release of
biological agents, and in which the existing measures to
contain natural outbreaks of disease are strengthened so as to
be able to cope with both natural and deliberate outbreaks.

One of the most comprehensive and considered recent
assessments of chemical and biological weapons was issued
by the WHO in 2004 — Public Health Response to Biological and
Chemical Weapons: WHO Guidance (19). This recognises the
uncertainties associated with the delivery of chemical or
biological agents, and then makes the point that these
difficulties are not the only, or even the most demanding,
technical problems. In the case of biological agents, the
guidance points out that there are difficulties in selecting the
appropriate strain in the first place, testing it, and then
maintaining its virulence throughout culturing, harvesting,
processing, storage, weapon-filling, release and aerosol
travel.  The  study concludes that although
the probability of a large-scale, high-technology
biological/chemical attack may be low, if such an attack
nevertheless happened - if, improbably, all the many
imponderables and uncertainties favoured the attacker — the
consequences could be very severe. In considering strategies
for national preparedness against such attacks, it would
certainly be irresponsible to disregard the possible effects of
deliberately released biological or chemical agents, but a
prudent government would not overestimate them. Given
the emotional shock of even an alleged threat of a biological
or chemical release, countries need at least to consider how
to address such dangers should they occur, as an integral
part of the national response to other threats to public health
and well-being.

The WHO study goes on to note that, whether in relation
to natural disasters such as earthquakes or to large-scale
accidents in industrial production, storage or
transportation facilities, many countries will already have
formulated a general response strategy and plan, which
they will maintain and modify in the light of changing
circumstances and experience. The principles of risk
management for dealing with chemical or biological
attacks will overlap with those for dealing with natural or
man-made disasters or emergencies. The WHO goes on to
say that where deliberate biological or chemical releases
pose additional risk-management problems, biological or
chemical amendments to an existing disaster/emergency
strategy and plan will, in most circumstances, be adequate
for civil preparedness.

The executive summary to the WHO study sets out a
number of recommendations, of which the following are
particularly pertinent in the context of this paper:
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‘(1)Public health authorities, in close cooperation with
other government bodies, should draw up consistency
plans for dealing with a deliberate release of biological and
chemical agents intended to harm civilian populations.
These plans should be consistent or integral with
existing plans for outbreaks of disease, natural disasters,
large-scale industrial or transportation accidents, and
terrorist incidents.

(2) Preparedness for deliberate releases of biological and
chemical agents should be based on standard risk-analysis
principles, starting with risk and threat assessment in order
to determine the relative priority that should be accorded
to such releases in comparison with other dangers to
public health in the country concerned. Considerations for
deliberate releases should be incorporated into existing
public health infrastructures, rather than developing
separate infrastructures.

(3) Preparedness for deliberate releases of biological or
chemical agents can be markedly increased in most
countries by strengthening the public health
infrastructures, and particularly public health surveillance
and response, and measures should be taken to this end’.

The World Health Assembly (WHA) in May 2002 adopted
Resolution WHA 55.16, which should also be noted here
(17). The Assembly stated that it was:

‘Underlining that the focus of the WHO is on the possible
public health consequences of an incident involving
biological and chemical agents and radionuclear material,
regardless of whether it is characterised as a natural
occurrence, accidental release or a deliberate act; [and]

Seriously concerned about threats against civilian
populations, including those caused by natural occurrence
or accidental release of biological or chemical agents or
radionuclear material as well as their deliberate use to
cause illness and death in target populations’.

It requested the Director General:

‘(1 to continue, in consultation with relevant
intergovernmental agencies and other international
organisations, to strengthen global surveillance of
infectious diseases, water quality, and food safety, and
related activities such as revision of the International
Health Regulations and development of WHO’ food-safety
strategy, by coordinating information gathering on
potential health risks and disease outbreaks, data
verification, analysis and dissemination, by providing
support to laboratory networks, and by making a strong
contribution to any international humanitarian response,
as required,

(2)to provide tools and support to Member States,
particularly developing countries, for strengthening their
national health systems, notably with regard to emergency
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preparedness and response plans, including disease
surveillance and toxicology, risk communication, and
psychosocial consequences of emergencies’.

Thus the WHA has clearly mandated the WHO to carry
out various activities related to countering the deliberate
release of biological, chemical or radionuclear material.

What is the risk
to animals and plants

Although there are differences in precisely how deliberate
releases to attack animals or plants might be carried out,
the overall risk perception and the relevant
countermeasures that should be taken are very similar to
those described in the WHO study of risks to human
populations. In short, it would be prudent to consider the
possibility of deliberate releases to attack plants and
animals, but this should be done in the context of the
threats to animals and plants from natural outbreaks of
disease. Strategies to counter such natural outbreaks
should be reviewed and updated so as to cater also for
deliberate releases to attack animals and plants. The WHO
recommendations — if amended to replace ‘public health’
by ‘animal health’ and/or ‘plant health’ — are equally valid
in considering deliberate releases to attack animals.

The WHO guidance (19), in its sections (6.5 and 6.6)
relating to the FAO and to the OIE, makes the following
observations. In regard to the former, the guidance notes
that the FAO has not formally been involved in the control
of biological or chemical weapons, but is nevertheless
prepared to play an active part within its broad mandate in
providing technical and humanitarian assistance. The
guidance points out that in recent years the FAO has
contributed significantly to emergency relief and
rehabilitation when droughts, floods, earthquakes,
hurricanes, locust swarms, livestock plagues, war, civil
strife and natural and man-made disasters have caused
immense suffering to the populations affected.

Furthermore, with regard to the OIE, the WHO notes that
although the OIE has no programmes or activities
specifically designed to prevent or react to biological
warfare, the ongoing sharing of information on the
occurrence, prevention and control of animal diseases,
including zoonoses, is relevant to this objective.

The extent to which intergovernmental organisations such
as the WHO, FAO and OIE are addressing the possibilities
of deliberate releases to attack animals and plants must
therefore be examined. Such a study will provide insight
into the current situation in regard to risk communication
and public perception.
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Terminology

Anyone considering the risks to animals and plants needs
to recognise that there is a great deal of variation in the
terminology used in the different fora that consider the
threats posed to humans, animals and plants by biological
weapons and by terrorist attacks. For example, the term
‘agroterrorism’ is rarely used in any of the international
fora. In the meetings of the States Parties to the BTWC,
there is mention of ‘biological weapons’ and ‘biological
terrorism’; the term ‘biosafety’ is generally used to refer to
the safety of the facilities in which biological and toxin
agents are held, while ‘biosecurity’ relates to the physical
security of such biological agents and toxins. Other terms
are rarely used. The WHO uses terms such as ‘deliberate
release’ and ‘deliberate outbreaks’ of disease and, in
relation to food, the term ‘food safety’, which relates to
ensuring that food is free from contamination and safe to
eat. The FAO uses the term ‘food security’ in relation to
access to sufficient, safe and nutritious food, and uses the
term ‘food safety’ in the same sense as the WHO.
‘Intentional contamination’ is used in the context of
terrorist attacks against food. These different terms need to
be borne in mind when activities in different fora are
considered.

World Health Organization
food safety

The WHA's Resolution 55.16 adopted in May 2002, as
noted above, specifically included a requirement for the
Director General to continue to strengthen food safety and
to develop the WHO' food-safety strategy. It is evident that
the WHO is working closely with the FAO to address food
safety issues along the entire food production chain — from
production to consumption — using new methods of risk
analysis which provide efficient, science-based tools to
improve food safety, thereby benefiting both public
security and economic development. As part of this effort
on food safety, the WHO in 2002 issued ‘Terrorist threats
to food” (18), with guidance for establishing and
strengthening prevention and response systems. This
guidance stems from the requirements of WHA Resolution
55.16 and points out that:

‘Outbreaks of both unintentional and deliberate food-
borne diseases can be managed by the same mechanisms.
Sensible precautions, coupled with strong surveillance and
response capacity, constitute the most efficient and
effective way of countering all such emergencies, including
food terrorism. This document provides guidance to
Member States for integrating consideration of deliberate
acts of food sabotage into existing programmes for
controlling the production of safe food’.
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It goes on to state that:

‘Prevention, although never completely effective, is the first
line of defence. The key to preventing food terrorism is
establishment and enhancement of existing food safety
management programmes and implementation of
reasonable security measures. Prevention is best achieved
through a cooperative effort between government and
industry, given that the primary means for minimising food
risks lie with the food industry. This document provides
guidance for working with industry, and specific measures
for consideration by the industry are provided.

Member States require alert, preparedness and response
systems that are capable of minimising any risks to public
health from real or threatened food terrorism. This
document provides policy advice on strengthening existing
emergency alert and response systems by improving links
with all the relevant agencies and with the food industry.
This multi-stakeholder approach will strengthen disease
outbreak surveillance, investigation capacity, preparedness
planning, effective communication and response’.

This WHO guidance provides a balanced consideration of
the risk of food being used as a vehicle for terrorist acts,
and compares the risks of attacks on food to those of
attacks on water or air as vehicles for terrorist activities. It
points out that:

‘Deliberate contamination of food might, in some regards,
be easier to control than attack through air or water. The
safety of food is closely controlled in many developed
countries, both by the government and the private sector.
Food safety infrastructures offer a means for preventing
and mitigating sabotage of the food supply. The dietary
diversity available in many developed countries also
reduces the likelihood that the entire food supply would be
contaminated and would tend to dilute potential health
effects. In addition, international food safety initiatives and
enhanced disease surveillance and response activities can
be developed for preventing and responding quickly to
food terrorism. On the other hand, food is also the most
vulnerable to intentional contamination by debilitating or
lethal agents. The diversity of sources of foods, including
the global market, makes prevention difficult, if not
impossible. At the same time, many developing countries
lack basic food safety infrastructures and are vulnerable to
deliberate acts of sabotage’.

In regard to the role of other international organisations
relevant to food safety, the WHO guidance notes that while
the WHO has the mandate to address aspects of human
health as they pertain to food, the FAO addresses
agricultural production and food security, including food
quality and safety issues. The WHO has many links with
the food safety aspects of FAO programmes which are
implemented in the context of food security — to ensure the

Rev. sci. tech. Off. int. Epiz., 25 (1)

access of all to sufficient, safe and nutritious food. In
meeting this mandate, the FAO provides advice to member
governments (and to food producers, the food industry
and consumers) on the application of food safety
management systems and effective national controls
to prevent food contamination. More broadly, the FAO
provides support to agriculture and fishing communities to
increase production and improve the living conditions
of rural populations. This combination of assuring a safe
and nutritious food supply for all while supporting the
agriculture and fisheries sectors makes a suitable starting
point for responsible action along the food chain. In
addition to food safety, the FAO Plant Protection Service
addresses plant health and quarantine matters, while
animal health matters are the concern of the FAO Animal
Production and Health Division.

In contrast to the links between the WHO and FAO, the
links between the WHO and OIE do not appear to be as
close. The WHO guidance notes that the OIE is concerned
primarily with animal health and quarantine issues. Due to
the increasing demand of consumers for improved food
safety worldwide, the OIE has identified the need
to expand its normative and scientific activities into ‘animal
production food safety’ and to work with other relevant
organisations in addressing and preventing the ‘production
to consumption’ food-borne hazards of animal products
(meat, milk, eggs, honey etc.).

Food and Agriculture
Organization food safety

At the 32nd FAO Conference in December 2003, there was
a Ministerial Round Table (5) which addressed the
dimension of food safety in food security. The Round Table
pointed out that the 1996 World Food Summit Plan of
Action defines food security in the following way: ‘Food
security exists when all people, at all times, have physical
and economic access to sufficient, safe and nutritious
food to meet their dietary needs and food preferences for
an active and healthy life’. The Plan then states that food
safety refers to those hazards associated with food that can
cause ill-health in humans. A number of the hazards occur
naturally; others are the results of contamination. Some,
such as microbial pathogens, may cause acute illnesses;
others may increase the risk of chronic diseases such
as cancer. There is a universal agreement that food should
be safe.

The report of the December 2003 conference includes no
specific mention of terrorism or of intentional
contamination. Indeed, searches of the FAO website using
the word ‘terror’ register no hits, although searching under
‘contamination’ does rteveal a document (4) entitled
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‘Terrorist threats to foods’ submitted by the WHO to the
FAO/WHO Global Forum of Food Safety Regulators held
in Marrakech, Morocco on 28 to 30 January 2002. This
paper gives a reasoned overview of the potential for
deliberate contamination of foodstuffs, and notes that the
WHO and FAO are widening their disease surveillance and
response operations to include food sabotage and to
provide guidance to Member States in developing
programmes for the prevention and detection of terrorist
threats to food, and for responding to any attacks.

The 2nd FAO/WHO Global Forum of Food Safety
Regulators, held in Bangkok, Thailand, on 12 to
14 October 2004, addressed the prevention of and
response to intentional contamination on the basis of a
paper (7) prepared by the FAO/WHO secretariat. During
this forum, the WHO announced (6) the inauguration of
the International Food Safety Authorities Network
(INFOSAN), which had been developed in cooperation
with the FAO to promote the exchange of food safety
information and to improve collaboration among food
safety authorities at national and international levels. It is
clear that INFOSAN recognises that the rapid globalisation
of food production and trade has increased the likelihood
of international incidents involving contaminated food,
and that INFOSAN has a role to play as one of the basic
preparedness measures that need to be taken in regard to
terrorist threats to food.

World Organisation for Animal
Health food safety

At the 32nd Conference of the FAO, note was taken of the
long-standing cooperation between the FAO and the OIE,
which dates back to 1947, when an informal arrangement
was concluded between the two organisations. Subsequent
to that, in 1953, an interim Agreement had been
concluded and confirmed by the Conference. The
Conference further noted that over the years cooperation
had expanded and now covered a wide range of areas in
animal health involving, in particular, exchange
of information, consultation and exchange of experience
on studies and projects. As a result, there was a need to
better coordinate the efforts of the two organisations in
control of animal diseases and food safety within the
framework of their respective mandates, through a new
Agreement which was affirmed by the Conference. This
sets out the responsibilities of the OIE and the FAO, and
lists a number of areas in which joint action will be taken.

At the 2003 OIE International Committee meeting, the
Codex Alimentarius Commission, which is responsible for
the development of scientific standards for the protection
of consumer health and good commercial practices, noted
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that the Codex has to meet new challenges, and that
collaboration with the OIE is a priority for its future
strategy. As a result of global developments, the Codex has
to take into account the growth in international trade,
food-borne diseases, new technologies, new food
production systems and food bioterrorism.

A year later, at the 2004 OIE International Committee
meeting, bioterrorism was mentioned as one of the reasons
why animal identification and traceability were of
increasing importance. The Working Group on Wildlife
Diseases had studied in detail the risk of wildlife disease
crossing borders — and underlined the specific risk of such
diseases being introduced as a result of a terrorist act — and
measures to be taken to reduce the ecological and health
consequences should this occur. The Group had
consequently agreed to prepare a generic draft emergency
preparedness plan.

The 2005 OIE International Committee meeting noted that
New Zealand had been faced with an act of bioterrorism
and that such acts could happen anywhere in the world.
The meeting observed that the OIE continues to work
within the framework of the Biological and Toxin Weapons
Convention; noting that representatives of the
approximately 150 States Parties to the Convention
currently meet annually in Geneva, Switzerland. The OIE,
with the support of the FAO and the WHO, has indicated
to the States Parties to the Convention that the most
effective way of preventing bioterrorism using animal
pathogens was to strengthen national Veterinary Services
by improving their early-warning and surveillance systems
for animal diseases, and for all Member Countries to
comply strictly with OIE standards.

Analysis

Thus, all three of the relevant intergovernmental
organisations — the WHO, FAO and OIE — are evidently
engaged in considering how to strengthen food safety
measures and preparedness for outbreaks of disease in
animals and plants; such preparations include to a greater
or lesser extent consideration of both natural and
intentional outbreaks. There is, however, considerable
variation in the extent to which these measures explicitly
address bioterrorism, and the term ‘agroterrorism’ is rarely
used. This variation in terminology also occurs in national
websites: thus the Department of Agriculture in the USA
highlights  agroterrorism  (www.usda.gov/homeland
security), whereas in the UK there is no mention of this on
the Department of the Environment, Food and Rural
Affairs website (although there is mention of food safety
and biosecurity, which is defined as taking steps to make
sure that good hygiene practices are in place to help
prevent the spread of animal disease; see
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www.defra.gov.uk/animalh/diseases/control/biosecurity/in
dex.htm). The European Union also addresses food safety
and biological safety, but although it has a website page
(http://europa.eu.int/comm/food/international/trade/bioter
ror_en.htm) on bioterrorism, this is entirely concerned
with the implementation of the US Bioterrorism Act 2002.
The article notes that, ‘While fully supporting the aim of
protecting the food supply chain, the European
Community is concerned about the effectiveness, and
potential for trade distortion, of the measures proposed’. In
Canada, the Canadian Food Inspection Agency has in
place well-planned emergency response procedures
(www.inspection.gc.ca/english/liaison/secur/secure.shtml)
aimed at protecting food, plants and animals from
accidental or intentional events, and is ready to act rapidly
and effectively in response to emergencies affecting food
safety and the agricultural sector.

There would be benefits from the adoption of a more
consistent approach in which the three intergovernmental
organisations and various national authorities adopted
similar terminology. This would make it easier to reassure
those concerned that measures have indeed been taken to
counter the dangers posed by both natural and intentional
outbreaks of disease or contamination of food supplies.

Three key questions, which this paper will address in
turn, are:

— what is the risk?
— what is the public perception of the risk?

— what risk communication is needed — and to whom?

What is the risk?

There is undoubtedly a risk that there may be deliberate
attempts to cause outbreaks of disease in animals or plants,
or intentional contamination of food. There is much to be
said for addressing this risk as part of international and
national preparedness for dealing with outbreaks of disease
and with contamination of the food supply chain, as the
measures that need to be taken are the same whether an
outbreak is mnatural or deliberate and whether
contamination is accidental or intentional. All countries
have a common interest in ensuring that their animals and
plants are healthy and free from disease, and that the food
supply chain provides safe food.

There is no advantage in putting too much emphasis on
the possibility of deliberate outbreaks of disease or of
intentional contamination, nor from highlighting
vulnerabilities. It is far more prudent to work on
enhancing measures to ensure the health of animals and
plants and the safety of the food chain, while making it
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clear that these measures will address both natural and
deliberate outbreaks and accidental and intentional
contamination. Such an approach will deter would-be
terrorists and criminals and provide reassurance to the
public that the national and international authorities and
agencies are prepared.

What is the public perception
of the risk?

Public perceptions are influenced by reports in the press
and television, which tend to seek controversy and to
increase public concern and alarm — ‘Good news is not
news!” is all too true in the age we live in. Reports of
terrorist incidents and the emphasis on ‘breaking news’
tend to focus on the alarm and disruption caused, rather
than on the preparedness and professionalism of the
emergency services and national ministries. There is a need
to ensure that the press and television are provided with
accurate, proactive information, and for a sense of
responsibility to be engendered among press and television
reporters of the importance of balance and of providing
reassurance to the public.

The public is generally unaware that biological weapons,
whether against humans, animals or plants, are totally
prohibited. There is a need for countries to do much more
to educate the public through programmes in schools and
in universities that make everyone aware that biological
agents and toxins are totally prohibited under the BTWC
and national implementing legislation. Such national
legislation should make it illegal for any individual to carry
out an attack using biological agents or toxins, and
thus make it illegal for terrorists or criminals to perform
such acts.

Public concerns in regard to animals and plants are closely
related to confidence that the food people eat is safe and
will not cause them short or long-term harm. The public
around the world is increasingly looking to national
governments to provide such assurance and to
demonstrate that food is indeed safe.

What risk communication
IS needed — and to whom?

As a deliberate attack or intentional contamination in one
country can have serious consequences in another, there is
a need for the WHO, FAO and OIE to recognise this in
their advice to their Member States in regard to disease
surveillance and product safety measures. They should
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ensure that all Member States have effective, well-
rehearsed preparedness plans in place to deal with
outbreaks of disease, whether natural or deliberate, and
with contamination, whether accidental or intentional, of
the food supply chain.

While the Word Health Assembly has clearly recognised
the dangers and taken appropriate action, it is not evident
that the FAO Conference or the OIE International
Committee have provided as clear a mandate to the FAO
and the OIE to be prepared to deal with outbreaks of
disease or with contamination of the food supply chain,
whether accidental or intentional. The Member States of
the FAO and the OIE should take steps to ensure that the
FAO and OIE have comparable mandates to that given to
the WHO by the WHA. All three intergovernmental
organisations need to work together to harmonise their
preparations and thereby encourage all Member States to
take appropriate national measures.

At the public level, the Member States need to reassure
their citizens that their governments — and the
governments of neighbouring countries — have effective,
well-rehearsed plans in place to deal with outbreaks of
disease and with contamination of the food supply chain,
whether accidental or intentional, as described earlier.
Governments need to recognise their responsibility for
ensuring that the national and international press and
television are provided with accurate and timely
information. While much can be done to educate the press
and television about the total prohibition on deliberate
outbreaks, and the measures in place to counter them prior
to any such incident, it is essential during any attack that
the press and television — and through them the public —
are kept informed in real time of what is being done.
Governments have to recognise that if they do not provide
accurate and timely information, the media will seek
‘talking heads’ to speculate and, if these people are ill-
informed or untrained to deal with the media, the frenzy
for ‘stories’ will aggravate the situation. There are also
direct international benefits if the government is providing
accurate and timely information, as neighbouring
countries will be reassured that all possible steps are being
taken to control and contain any outbreak. The more
transparent the activities of the government of the country
in which an attack has occurred, the greater and faster will
be the international support and assistance. Furthermore,
the imposition of trade restrictions by neighbouring
countries will be less likely if the government can clearly
demonstrate that it has taken all necessary steps to prevent
the further spread of disease or contamination. In addition,
governments should remind the public that any actions
intended to cause an outbreak or contamination are totally
prohibited, and any instigators will be prosecuted with the
full force of the national laws. Effective public
communication of preparedness and of the illegality of any
such action will also help to deter terrorists or criminals
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from undertaking such attacks. Clear statements of these
facts would form part of the web of assurance and
deterrence that has long been advocated (11) as the
counter to the threat of biological weapons.

There continues to be a vital need in every country for all
the elements of the ‘web of assurance’, to assure the public
that all reasonable steps have been taken both nationally
and internationally. The web of assurance is made up of the
following elements:

a) international and national regimes that totally prohibit
chemical and biological weapons:

— the universality of the BTWC and CWC and the 1925
Geneva Protocol

— the withdrawal of all reservations to the Geneva
Protocol

— a legally binding instrument to strengthen the
effectiveness of the BTWC

— national implementing legislation for the BTWC and
CWC in all countries

b) controls on dangerous pathogens and chemicals:

— addressing handling, use, storage and transfer both
nationally and internationally

¢) wide-ranging protective measures:

— preparedness, detection, diagnosis and medical
countermeasures

— preparedness before and after release

d) determined national and international response to use
or threat of use of chemical or biological weapons:

— diplomatic actions, sanctions, military intervention

— a recognition of their responsibilities by the five
permanent members of the United Nations Security
Council

— national prosecution of instigators.

A strong, publicly declared commitment to such a web of
assurance both nationally and internationally provides two
immense benefits: first it could deter the would-be user,
and second it would reassure the public both nationally
and internationally that all reasonable steps are being taken
to ensure their safety and security.
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Communication sur le risque de bioterrorisme contre les animaux
et les vegétaux et perception de ce risque par le public

G.S. Pearson

Résumé

Cet article se penche sur l'interdiction internationale totale d’utiliser la maladie
pour porter atteinte a I'homme, aux animaux et aux végétaux, en faisant
remarquer que plusieurs pays ont par le passé élaboré des programmes axés sur
des attaques contre ceux-ci. Les activités menées par des organisations
intergouvernementales — I'Organisation mondiale de la santé (OMS),
I'Organisation des Nations unies pour l'alimentation et I'agriculture (FAQ) et
I'Organisation mondiale de la santé animale (OIE) — pour faire face a la menace
d'attaques contre I'homme, les animaux et les végétaux sont examinées. Des
parades efficaces contre des attaques délibérées doivent étre élaborées en
harmonie avec les mesures existantes visant a maitriser les foyers naturels ou
accidentels de maladie. Enfin, I'article évalue le risque et la perception qu'en a
le public, et examine le type de communication des risques requis et ses
destinataires. La FAO et I'OIE doivent étre investies de mandats clairs pour
qu'elles soient préparées a faire face a des foyers de maladie et a une
contamination, tant accidentelle qu'a des fins malveillantes, de la chaine
d'approvisionnement alimentaire.

Mots-clés

Animal — Bioterrorisme — Chafne d'approvisionnement alimentaire — Communication sur
les risques — Contamination — Foyer de maladie — Foyer d'origine intentionnelle —
Perception du public — Risque — Végétal.

[

La opinion publica y la comunicacion del riesgo en relacion con
actos de bioterrorismo contra animales y plantas

G.S. Pearson

Resumen

El autor examina la prohibicién internacional absoluta de utilizar enfermedades
para atacar a seres humanos, animales o plantas, y sefiala a este respecto que
varios paises pusieron en marcha en el pasado programas destinados a tales
fines. También pasa revista a las actividades que llevan a cabo actualmente
organizaciones intergubernamentales como la Organizacién Mundial de la Salud
(OMS), la Organizacion de las Naciones Unidas para la Agricultura y la
Alimentacion (FAQ) o la Organizacion Mundial de Sanidad Animal (OIE) para
desactivar la amenaza de ataques contra seres humanos, animales o plantas.
Para contrarrestar ataques intencionados hay que preparar medidas que estén
en consonancia con las que se aplican actualmente a la lucha contra brotes
infecciosos naturales o accidentales. Por altimo, el autor evalda el riesgo y la
forma en que éste es percibido por el gran publico, y se plantea qué tipo de
comunicacion al respecto se necesita y a quién debe ir dirigida. Es preciso
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asignar un claro mandato a la FAO y la OIE para que, llegado el momento, sean
capaces de hacer frente a brotes de enfermedad o a la contaminacion, ya sea
accidental o intencionada, de la cadena de abastecimiento alimentario.

Palabras clave

Animal — Bioterrorismo — Brote de enfermedad — Brote de origen intencionado — Cadena
de abastecimiento alimentario — Contaminacién — Opinién publica — Planta — Proceso de
comunicacion del riesgo — Riesgo.
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A history of biological disasters
of animal origin in North America

Introduction
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Summary

This paper examines past occurrences in North America relevant to the
possibility of biological disasters with animal origins. With respect to naturally
occurring animal disease outbreaks, North America, while not as adversely
affected by epizootics as other regions, has had its fair share of such outbreaks
of both ‘traditional’ and emerging animal diseases. The traditional category
includes such diseases as anthrax, classical swine fever, bluetongue,
brucellosis, foot and mouth disease, and the family of equine encephalomyelitis
viruses. The emerging diseases include relatively more recent culprits such as
postweaning multisystemic wasting syndrome, poultry enteritis mortality
syndrome, and newly discovered examples of the transmissible spongiform
encephalopathies. Additionally, several serious diseases of human beings that
involve animal vectors or reservoirs occur naturally in North America or have
emerged in recent decades; these include plague, hantavirus, monkeypox, West
Nile virus and avian-derived influenza. At the same time, there have bheen very
few intentional attacks on livestock using biological agents and no recorded
cases in North America of animals intentionally being used to transmit disease
to humans. According to the historical record, therefore, naturally occurring
emerging zoonoses probably constitute the greatest threat in terms of biological
disasters with animal origins. However, some of the general trends in terrorist
activity, such as the intensification of activities by animal rights extremists
against facilities undertaking animal research, mean that the possibility of
intentional animal-related biological disasters should not be discounted.

Keywords
Biological disaster/attack — Bioterrorism — Epidemic — Epizootic — Livestock — Qutbreak
— North America — Terrorism — Zoonosis.

regional economy. While the historical record is hardly an
infallible predictor of what, if any, hazards lie ahead in
terms of biological disasters with animal origins, we should

During the past decade, and especially since the terrorist
attacks of 11 September 2001, there has been a surge of
speculation and angst about the possibilities of a
bioterrorist attack on the territories of the United States of
America (USA). This has included increasing public
awareness of the possibility that such an attack may target
or utilise North America’s indigenous or imported fauna.
There is also, of course, the perennial danger of naturally
occurring epizootics wreaking havoc on the livestock
industry and thus inflicting significant harm on the

not ignore Confucius’ admonition to study the past if we
would define the future. This paper will therefore examine
past occurrences in North America that are relevant to the
possibility of biological disasters with animal origins.

The authors will describe four different types of events that
are pertinent to the topic. The paper begins with a survey
of some of the more important outbreaks that have
occurred naturally among animals in North America. This
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will be followed by a brief discussion of human epidemics
in North America in which animals are known or
suspected to have acted as either vectors or the source of
the epidemic. These first two event types will not be dealt
with comprehensively; only some of what the authors
believe to be the more salient cases will be mentioned. This
is partly owing to limitations of space, but a more
significant reason is that despite repeated attempts to
produce a comprehensive listing of such incidents from
1900 to the present, including queries to relevant
government agencies, the authors were unable to confirm
the existence of any systematic record of such events. If
indeed there are no broad chronologies of these types of
events, this suggests a need to develop a historical database
that could be mined for analytical insights into the origin
and course of biological disasters involving animals.

The last two sets of data to be discussed concern
intentional biological attacks, beginning with biological
attacks against animals in North America and concluding
with biological attacks against humans that utilised animal
life as vectors or zoonotic reservoirs. These latter sets of
data are drawn from databases maintained by the Weapons
of Mass Destruction Terrorism Research Program at the
Monterey Institute of International Studies, which records
information on all intentional incidents involving non-
state actors and chemical, biological, radiological and
nuclear weapons. The paper will conclude with some
remarks concerning the extent to which the historical
record can be used to forecast possible future threats.

Naturally occurring
epizootics among animals
in North America

North America, while not as adversely affected by
epizootics as regions such as South-East Asia or parts of
Africa, has had its fair share of naturally occurring
outbreaks and near-disasters. The sources of these events
can be broadly divided into two main categories: well-
known, ‘traditional’ animal diseases, and those that in the
North American context are emerging diseases of animals.
While these categories are not clearly defined (an emerging
disease of today could be regarded as endemic within a few
decades), the former category includes such diseases as
anthrax, classical swine fever (CSF) — also known as hog
cholera — bluetongue, brucellosis, foot and mouth disease
(FMD), and the family of equine encephalomyelitis viruses.
The emerging category includes relatively more recent
disease culprits such as postweaning multisystemic
wasting syndrome (PMWS), poultry enteritis mortality
syndrome (PEMS), and newly discovered examples of the
transmissible spongiform encephalopathies. The etiologic
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agents of some of these more recently recorded diseases are
still not fully understood. Furthermore, there are also
certain zoonotic pathogens that have sub-clinical effects on
animals but pose an emerging health hazard to human
beings, including Escherichia coli O157:H7, hantavirus,
newly discovered species of Ehrlichia that cause human
granulocytic and monocytic ehrlichiosis, and the
monkeypox virus. Although the authors’ list of naturally
occurring animal disease outbreaks is far from
comprehensive, certain significant diseases and outbreaks
will be discussed below in order to illustrate past
experience and mitigating efforts undertaken in North
America.

When looking at animal pathogens historically present in
North America, anthrax (as well as being a highly feared
biological weapon) has long been regarded as a serious
disease of livestock (and humans), and there have been
periodic outbreaks in North America. For example,
Canada experienced eight sporadic outbreaks of anthrax
among bison herds between 1962 and 1991, which
collectively led to the deaths of over a thousand animals
(18). In the past five years, anthrax outbreaks in the USA
have led to several hundred livestock deaths, primarily in
North and South Dakota, Texas and Minnesota. In May
2000, anthrax was detected on a North Dakota farm,
which led to the quarantining and vaccination of
132 farms and resulted in 157 livestock fatalities on
31 farms by September that year. In 2001, an outbreak
erupted in south-west Texas that affected 63 farms,
infecting 1,638 animals of 11 different species (3).

While anthrax outbreaks can be largely controlled by a
prompt disposal of infected carcasses, the highly
contagious FMD can involve quarantine and mass
destruction of exposed livestock. In addition, FMD has
been identified as a serious bioterrorist threat because
animal infection is easily accomplished and such an attack
would cripple a crucial part of the agriculture sector in
North America (8). During the 1920s, FMD outbreaks in
the USA resulted in the loss of more than
120,000 livestock and deer. Fortunately, there has been no
outbreak in the USA since 1929, when Southern California
was affected (9), and the last major outbreaks of FMD in
Mexico and Canada occurred in the 1950s. Nevertheless,
the possible reappearance of FMD in North America poses
a constant threat to the livestock sector, especially in the
USA where vaccines are not routinely used and farms
operate in a highly concentrated manner, which would
make the raw economic loss potentially devastating.

Various species of brucella bacteria, including B. suis,
B. abortus and B. melitensis have been endemic causes of
brucellosis among livestock in the USA, although the rates
of both human and animal occurrences have decreased to
relatively negligible levels in the past half-century. The
recent discovery of brucellosis in bison herds in
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Yellowstone and Grand Teton National Parks has, however,
raised fears of a potential rise in the incidence of the
disease among livestock in surrounding states (17).

A disease of wild ruminants that has been responsible for
several deer epizootics in the USA and southern Canada is
epizootic haemorrhagic disease (21). In the pig industry,
one of the most economically devastating diseases has
traditionally been CSE By 1978, CSF was eradicated in the
USA as well as Canada, but still exists in parts of Mexico
(15). Another set of pathogens endemic in the Americas is
the equine encephalomyelitis family of viruses, which are
spread by mosquito vectors and cause three significant
diseases: eastern, western and Venezualan equine
encephalomyelitis. Although a relatively rare cause of
disease in the human population, these viruses have
triggered several epizootics in North America in the past
century. For example, during 1937 and 1938, more than
300,000 equines in the USA and Canada were infected
with western equine encephalomyelitis, and a series of
epizootics of Venezuelan equine encephalomyelitis
occurred in Central America, Mexico and Texas between
1969 and 1971 (6). Eastern equine encephalomyelitis
continues to be a constant threat in many states, especially
in the south.

Recently, several emerging diseases of animals have
appeared in North America in almost every sector of
animal agriculture. Fortunately, none have yet resulted in
large losses to the agricultural sector. With certain
pathogens, however, their very appearance has been a
cause for concern. Two poorly understood syndromes
affecting swine herds have been observed in the USA
within the last decade: several small outbreaks of PMWS
have been reported, and the first two documented cases of
porcine dermatitis and nephropathy syndrome occurred in
Michigan in 1997 (30). The commercial poultry industry
has had to contend with PEMS since 1991. Exotic
Newcastle disease, a serious disease of birds, has also
struck the USA several times in the past few decades. An
outbreak in southern California from 1971 to 1973 caused
severe disruption and resulted in the extermination of
12 million commercial poultry birds, and the loss of
US$ 56 million in direct costs to the industry and
increased poultry prices (29). More recently, an outbreak
in southern California and Nevada from 2002 to 2003 led
to the elimination of over 2 million birds (28).

The reappearance in Yellowstone National Park, Michigan
and Texas, of Mycobacterium bovis, a less common cause of
tuberculosis, has raised concern that the disease might
spread to commercial cattle herds (16).

One class of diseases that has drawn extensive attention in
recent years is the transmissible spongiform
encephalopathies, which are caused by proteinacious
particles known as prions. Although scrapie has been
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observed in sheep for a long time, the appearance of
similar diseases in other animals (including bovine
spongiform encephalopathy [BSE] in cattle and chronic
wasting disease [CWD] in deer) became front-page news
around the world when it was shown that these diseases
are zoonotic and transmissible to humans through ingested
animal material, resulting in a fatal disease labelled variant
Creutzfeldt-Jakob disease. There have only been two
positive BSE cases in the USA and three in Canada, while
CWD has been recorded in the Canadian province of
Saskatchewan and in the western USA. Despite the small
number of cases, the discovery of BSE in cattle in the USA
has the potential to cause severe disruption to the industry
due to export bans, productivity losses in small farming
communities and decreases in domestic and foreign
consumer confidence. And if there were found to be a
transmissible spongiform encephalopathy specific to North
America, this would not be unexpected; the discoverer of
transmissible mink encephalopathy, the late Richard
Marsh, claimed that the farmer whose mink were affected
had fed the animals only on fallen cattle (20).

Naturally occurring
zoonoses in North America

Several serious diseases of human beings that involve
animal vectors or reservoirs occur naturally in North
America. Among the most virulent of these is plague.
Plague is a bacterial infection caused by Yersinia pestis,
which is transmitted by the rodent flea and has the capacity
to develop into three forms: bubonic, septicaemic and
pneumonic. The disease is endemic in the rodent
population in many parts of North America and
sporadically crosses over to the human population. At
present most cases of human plague are mild and endemic
in the western and south-western regions of the USA,
where 10 to 15 human cases of plague are reported each
year (13). From 1924 to 1925, Los Angeles experienced a
rat-borne epidemic, and in 1965 seven cases were reported
from the Navajo Reservation in McKinley County, New
Mexico. Thereafter, the average annual number of human
plague cases has increased (5), with approximately
400 human cases of plague reported to the Centers for
Disease Control and Prevention (CDC). In addition, a few
cases have emerged from south-western Canada and parts
of Mexico. In Canada, south-eastern Alberta and south-
west Saskatchewan display ongoing plague activity in
animals, but no human cases have been reported.

One of the zoonotic diseases most feared by infectious
disease specialists is influenza. Influenza pandemics can
emerge rapidly and the virus manifests an ability to
produce strains to which the human population has no
immunity, on occasion causing widespread upheaval due
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to the viruss high contagion and virulence factors. The
1918 Spanish flu, HIN1, continues to hold the title for the
most devastating flu pandemic to date. Infecting more than
200 million people worldwide, HIN1 spread to the
USA and within 18 months caused more than
500,000 deaths (14). Subsequent pandemics, which were
not nearly as devastating, include: the 1957 Asian flu,
H2N2 (probably caused by the interaction of an animal
with human H1N1 and avian H2N?2 strains), which caused
70,000 USA fatalities, and the 1968 Hong Kong flu,
H3N2, which led to 34,000 USA fatalities (14).

The recent appearance of a highly pathogenic avian
influenza (AI) virus (H5N1), the so-called ‘bird flu’, has led
many scientists to express concern that this might signal
another major flu pandemic. Before 1997 this virus was
known to infect only birds, yet it subsequently made a leap
to infecting humans, suggesting that mutation could result
in a strain capable of human-to-human transmission (34).
While domestic flocks, and more recently pigs, are the
most common vectors, cats are also thought to be possible
infection vectors for H5N1, which spreads in the air,
manure and, more recently, through contaminated feed,
water, equipment and clothing (1).

No cases of human or animal infection with the current
strain have been reported in North America, but the
continent has had several brushes with similar organisms
in the past. In 1924 and 1929, a low-pathogenic Al was
recognised in the USA and quickly eradicated. Scientists
soon discovered, however, that H5N2 and H7N1 could
mutate while circulating within infected pig or poultry
populations and develop a high pathogenicity if not treated
immediately. Tentative reactions by farm owners and
agricultural producers who fail to respond aggressively to
such outbreaks can have devastating consequences. This
was the case in 1983, when H5N2 infected Pennsylvania
poultry farms with a low-pathogenic influenza that within
six to nine months evolved into a highly pathogenic form.
The outbreak devastated flocks and caused the
extermination of 17 million birds in an eradication effort
that took more than two years, causing the loss of
US$ 65 million in direct costs and US$ 200 million in
indirect costs (33). In 1992, a similar outbreak occurred in
poultry flocks in Mexico, where a low-pathogenic H5N2
influenza quickly evolved into a lethal form. A poor
response and failure to institute proper containment
measures meant that the disease was not controlled until
1995, when the virus reverted to a low-pathogenic form
(33). The government administered more than 2 billion
doses of vaccines. More recently, a H7N2 outbreak in
Virginia's Shenandoah Valley infected one person, affected
197 poultry farms and caused the killing of nearly
5 million birds (23). Following this was an outbreak in
2004 of H7N3 influenza in poultry farms in the Fraser
Valley region of British Columbia. In March 2004, two
laboratory-cases of human infection were confirmed,
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alongside ten other cases involving infected Fraser Valley
poultry workers (10). All infected persons were treated, the
area was quarantined, and by August the Canadian Food
Inspection Agency had destroyed 17 million birds in the
Fraser Valley and thus eliminated the virus (10).

There are also several zoonoses that have emerged in North
America that, while not necessarily affecting animal
agriculture in any significant fashion, might pose a public
health threat. Stephen Ostroff of the CDC declared that
‘There’s no way that West Nile is going to go away’,
following the startling discovery in 1999 of the mosquito-
borne West Nile virus (WNV) in a dead crow at the New
York City Bronx Zoo (4). The discovery of WNV signalled
the introduction of a completely new virus to North
American public health officials, and led to the
hospitalisation of 59 New York residents who developed
symptoms including flaccid paralysis (4). Known as
‘NY99’, this outbreak caused seven fatalities.

While most people infected with WNV show few if any
symptoms, the remaining 20% of patients can experience
flu-like symptoms and inflammation of brain tissue that
leads to partial paralysis (encephalitis) and/or serious
swelling of the tissue that encloses the brain and spinal
cord (meningitis). By 2002, reports from both Texas and
Mexico revealed that WNV had infected nearly 700 horses
and 30 birds in Coahuila, Tamaulipas, Chihuahua and
other areas. There were no reports of human infection in
Mexico, leading public health officials to wonder whether
the Mexican population maintains some type of immunity
due to prior exposure to four strains of dengue virus, a
member of the same family of flaviviruses (24). By 2003,
seven Canadian provinces (Nova Scotia, New Brunswick,
Quebec, Ontario, Manitoba, Saskatchewan and Alberta)
had also been affected (26). While rates of human infection
have continued to decrease, 60 mosquito species have
been identified as potential vectors for a virus that in the
course of its North American tour has affected 200 species
of birds, reptiles, and mammals (32), leaving public health
officials shocked by the uncharacteristic mobility of the
virus, for which they were unprepared. At the time of
writing, there is no vaccine available for humans.

Monkeypox, a relative of smallpox, camelpox and cowpox,
is a virus endemic to the African rainforest that made its
surprising North American debut in several states of the
USAs Midwest in 2003. Public health officials believe
animal-to-human transmission occurred through prairie
dogs that made contact with infected rodents that had been
imported from West Africa. Over 70 cases of human
infection were reported to the CDC, all characteristically
involving human contact with infected prairie dogs (11).
The smallpox vaccine was used to contain the outbreak
and dispel public fear, while multiple bans were placed on
the importation of African rodents and the distribution,
sale and transport of prairie dogs, tree squirrels, rope
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squirrels, dormice, Gambian giant rats, brushed-tailed
porcupines and striped mice. Although they have not yet
reached North America, the nipah and hendra viruses are
further examples of two diseases found in fruit bats that are
potentially lethal and possess the ability to move across
borders in the same way that monkeypox did.

Escherichia coli O157:H7 and Salmonella Typhimurium
DT104 are two organisms that have caused serious illness
in North American human populations in the past decade.
The primary sources are infected cattle and their faeces,
despite the fact that E. coli O157:H7 rarely results in overt
symptoms in cattle. In 1999 nearly 1,000 illnesses and two
deaths attributed to E. coli were reported in upstate New
York, after attendees of a county fair consumed water that
was contaminated with manure runoff from infected cattle
(7). Ontario, Canada, has experienced two major
E. coli O157 outbreaks in the last five years. The first, and
more severe of these, occurred in May 2000 when
2,500 people were infected with E. coli O157 after water
supplies became contaminated, causing seven fatalities. In
the second outbreak, in 2005, four people were infected
after a vendor distributed milk infected with the H7 strain
(22, Case # 1833).

Since the first appearance of hantavirus pulmonary
syndrome (HPS) in May 1993 in the south-western USA,
396 cases have been reported, with 36% resulting in death
(12). The syndrome is caused by the hantavirus and
transmitted through rodents. In Canada from 1989 to
1999, 32 confirmed cases of HPS, with a fatality rate of
38%, were reported (25). There have been no reports of
human-to-human transmission, but the CDC in the USA
has classified hantavirus as a Category C agent, an
emerging pathogen that could be engineered for mass
dissemination in the future because of its availability and
ease of production.

Intentional biological
attacks on livestock in North
America

According to the historical record, there have been very
few intentional attacks on livestock using biological agents.
The most prominent case occurred during the First World
War, when Germany developed a covert programme of
bioagricultural warfare with the help of American-born
Anton Dilger. Dilger obtained cultures of anthrax and
glanders in Berlin and smuggled them into the USA, where
he grew them in a laboratory in Baltimore. He used the
pathogens to contaminate needles and infect horses and
mules in the USA that had been drafted for the armies of
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European allies of the USA. Following initial
contamination the virus reportedly spread naturally and
led to an estimated 3,000 infected horses and significant
costs (2). Such claims, however, must be treated with
caution. Given the state of veterinary medicine at the time,
it is possible that at least some of the infections attributed
to human sabotage might merely have been the result of
natural disease outbreaks among stressed animals kept in
crowded conditions.

The only other relevant case occurred in 1997 in Berlin,
Wisconsin, where Brian W. ‘Skip” Lea dumped pesticides
onto deadstock (rendered-down animal products) of the
National By-Products (NBP) company, which had been
sold as animal feed to other businesses. An anonymous
letter informed NBP that its supply had been
contaminated, forcing the company to shut down its
Wisconsin plant and engage in a massive recall at a cost of
US$ 2.5 million (27, 31). Granting that pesticides are
chemical agents, the use of biological materials (deadstock)
to disseminate the pesticides arguably places this incident
in the biological category as well. Lea was indicted and
charged as the saboteur in September 1999.

Intentional attacks

on humans by means

of zoonotic diseases
using animals as vectors
In North America

There have been no recorded cases in North America of
animals intentionally being used to transmit disease to
humans. There are however two instances of this activity
forming part of the thinking of perpetrators. Between
1975 and 1977, Artis O'Dell and Leon Horton sent several
threatening letters containing ticks allegedly infected with
deadly diseases as part of an extortion campaign. Most of
the time, the ticks did not survive passage through mail-
cancelling machines. O’Dell and Horton were arrested in
May 1981 and later convicted of conspiracy to obstruct
commerce by means of extortion (22, Case # 407).
The second instance occurred in September 1978, when
Mayor Lewis Murphy of Tucson, Arizona, received an
undisclosed number of letters threatening that unless a
US$ 500,000 ransom was paid, the poor were given food,
and the Kino Community Hospital resumed performing
abortions, the perpetrator would contaminate the city with
bubonic plague-carrying fleas. The perpetrator did not
arrive to collect the money when police delivered it
(22, Case # 401).
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General trends in chemical
and biological attacks

According to the CDC, four of the six deadliest biological
agents are zoonoses: B. anthracis, Y. pestis, Francisella
tularensis, and filoviruses/arenaviruses (1). However, the
record of intentional biological attacks involving animals is
exceedingly sparse, with the vast majority of agriculturally
related attacks involving chemical agents or crops as a
target. For example, it is alleged that in 1970 the Ku Klux
Klan used cyanide to poison the water supply of a 1,000-
acre farm owned and operated by a group of Black
Muslims, killing 30 cows (22, Case # 447). In fact, the
overall record of intentional chemical attacks is much
greater than that of biological attacks. There have only ever
been 41 confirmed uses of biological agents as weapons by
non-state actors, while the figure for chemical agents is
225. The corresponding casualty figures are even more
telling — with 6,659 non-fatal injuries and 1,652 fatalities
within the last century from the non-state use of chemical
agents, compared with 1,079 non-fatal injuries and only
21 fatalities from corresponding biological attacks (22).
These figures may give some indication of what to expect
if those using chemical and biological weapons were to
change their tactics and target animals.

Animal rights and
environmental extremism

The past decade has seen a rapid increase in both the
number and scale of attacks by animal rights and
environmental extremists. The Federal Bureau of
Investigation in the USA estimates that one group alone,
the Animal Liberation Front (ALF), has committed over
700 criminal acts and caused US$ 112 million in damage
in the past decade (19). The ALF and another group
opposed to animal experimentation and vivisection, Stop
Huntingdon Animal Cruelty, have launched many of their
attacks on facilities that work with both animals and
animal and human pathogens. While the primary purpose
of these so-called ‘direct actions’ is usually to release
experimental animals, disrupt research and/or intimidate
scientists, there is the possibility that such an attack could
result in the accidental release of an animal or zoonotic
pathogen into the environment.
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Conclusion

The above description of North America’s colourful history
of epizootics and zoonoses reveals a wide variety of
pathogens that have found their way through or to animals
on the North American landmass. North American
agriculture has had to contend with many of the maladies
that afflict livestock throughout the world, in addition to
several diseases found only in this region. Moreover,
transnational flows of goods, people and other vectors
mean that this region is increasingly being exposed to
emerging natural diseases of animals, some of which may
have dire consequences for the region’s livestock
industries.

Conventional ideas regarding bioterrorism regard humans
as the primary target. At present, fortunately, the main
threat to livestock does indeed seem to be naturally
occurring outbreaks, especially those involving emerging
(foreign) animal diseases, rather than intentional biological
attacks. Yet circumstances may change. The agricultural
industry is vulnerable both economically and politically.
These weaknesses, coupled with the relative ease of
procuring and disseminating animal pathogens, present an
attractive option for intentional attacks on livestock in
North America. Natural outbreaks of diseases can,
however, serve an illustrative function in highlighting the
mass disruption and devastation that could arise from a
well-planned intentional release.

Naturally occurring emerging zoonoses probably
constitute the greatest threat related to biological disasters
with animal origins. The human immunodeficiency virus,
severe acute respiratory syndrome, monkeypox, Nipah
virus, Al and WNV are all examples of emerging infectious
diseases that have jumped from animal reservoirs into the
human population while exercising their ability to spread
rapidly. Urbanised centres are expanding and encroaching
on natural animal habitats, international travel is
increasing, and trade in exotic animals and agriculture is
becoming globalised; consequently containment is
difficult, the rate of infection is rapid, and hosts outside the
regional locus of infection are all but immune. If the
history of animal disease in North America teaches us
anything, therefore, it is that we must maintain constant
vigilance towards emerging biological threats, not only for
the sake of the economic health of our livestock industries,

but also for public health in general. .
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Apercu historique des catastrophes biologiques
d'origine animale en Amerique du Nord

G.A. Ackerman & J. Giroux

Résumé

Le présent article passe en revue I'historique des événements en Amérique du
Nord en rapport avec la possibilité de catastrophes biologiques d'origine
animale. En ce qui concerne les foyers de maladie animale naturelle, ce
continent, bien que moins touché par les effets négatifs des épizooties que
d'autres régions, a enregistré bon nombre de foyers épizootiques de maladies
animales tant « classiques » qu'émergentes. Parmi les maladies traditionnelles
figurent la fievre charbonneuse, la peste porcine classique, la fievre catarrhale
du mouton, la fievre aphteuse et la famille des encéphalomyélites équines. Les
maladies émergentes regroupent des pathologies relativement plus récentes
telles que le syndrome cachectique multisystémique du post-sevrage et
certaines encéphalopathies spongiformes transmissibles découvertes
récemment. En outre, plusieurs maladies humaines graves dans lesquelles
interviennent des vecteurs ou des réservoirs animaux se déclarent
naturellement en Amérique du Nord, ou sont apparues ces derniéres décennies;
il s'agit notamment de la peste, des infections a hantavirus, de la variole du
singe, de la fievre West Nile et de la grippe d'origine aviaire. En revanche, on a
constaté trés peu d'utilisations a des fins malveillantes d'agents biologiques
contre le bétail et on n'a signalé aucun cas, en Amérique du Nord, d"animaux
utilisés dans l'intention de transmettre une maladie aux humains. Ainsi, selon les
archives, les zoonoses émergentes survenant naturellement constituent
probablement la menace la plus grave de catastrophe biologique d'origine
animale. Cela étant, compte tenu de certaines tendances générales en matiére
d'activités terroristes, telles que l'intensification des actions des extrémistes
défenseurs des droits des animaux dirigées contre les centres de recherche
pratiquant des expériences sur les animaux, la possibilité d'une catastrophe
biologique d’origine intentionnelle en rapport avec les animaux ne doit pas étre
écartée.

Mots clés )
Amérique du Nord — Attaque/catastrophe hiologique — Bétail — Bioterrorisme — Epidémie
— Epizootie — Foyer — Terrorisme — Zoonose.
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Historia de los desastres biologicos de origen animal

en Norteameérica

G.A. Ackerman & J. Giroux

Resumen

Los autores examinan diversos episodios que han tenido lugar en Norteamérica
relacionados con la posibilidad de desastres hioldgicos de origen animal. Por lo
que respecta a brotes zoosanitarios por causas naturales, esa region, aunque
menos afectada que otras por las epizootias, no ha dejado de sufrir un buen
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nimero de brotes de enfermedades animales, tanto “tradicionales” como
emergentes. Entre las primeras figuran por ejemplo el carbunco bacteridiano, la
peste porcina clésica, la lengua azul, la brucelosis, la fiebre aftosa o las virosis
de la familia de la encefalomielitis equina. Entre las enfermedades emergentes
hay dolencias relativamente nuevas como el sindrome multisistémico de
desmedro post-destete o el de mortalidad de pavipollos por enteritis, o ejemplos
recientemente descubiertos de encefalopatias espongiformes transmisibles. En
Norteamérica, ademas, se dan de forma natural o han aparecido en los Gltimos
decenios una serie de graves enfermedades humanas en las que intervienen
vectores o reservorios animales: peste, hantavirosis, viruela simica, fiebre West
Nile o gripes derivadas de la influenza aviar. Al mismo tiempo, en Norteamérica
ha habido muy pocos ataques intencionados contra el ganado con agentes
biolégicos, y no se ha registrado ninglin caso de utilizacion deliberada de
animales para transmitir enfermedades a las personas. A juzgar por la historia,
en consecuencia, la mayor amenaza por lo que respecta a los desastres
biolégicos de origen animal radica probablemente en las zoonosis emergentes
inducidas por causas naturales. Sin embargo, dentro de las caracteristicas
generales de la actividad terrorista se observan ciertas tendencias, como la
intensificacion de los actos contra instalaciones de investigacion animal por
parte de extremistas que enarbolan los derechos de los animales, que impiden
descartar la posibilidad de que se produzcan desastres biolégicos de origen
intencionado vinculados al mundo animal.

Palabras clave

Bioterrorismo — Bovino — Brote — Desastre/ataque bioldgico — Epidemia — Epizootia —
Norteamérica — Terrorismo — Zoonosis.
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Resumen

El episodio de peste porcina africana en el Brasil se produjo como consecuencia
del aumento de focos en Europa y de los intercambios comerciales y turisticos
entre Espafia, Portugal y Brasil durante ese periodo. La erradicacion de la
enfermedad, las medidas de sacrificio de cerdos, la eliminacién de los
cadaveres y el aislamiento de las granjas afectadas tuvieron una fuerte
resonancia en los medios de comunicacion, generando un importante impacto
socioeconémico. Se prohibi6 criar cerdos en depdsitos de basura y alimentarlos
con ceba considerada de riesgo sanitario. Tanto los analisis realizados en el
Brasil como las consultorias nacionales e internacionales de investigadores de
laboratorios de referencia concluyeron que la enfermedad se propago desde Rio
de Janeiro hacia otros estados, como consta en los informes oficiales. A
continuacion de las acciones de emergencia, se implanté un programa de
control sanitario que permiti6 mejorar la calidad del sector de produccion de
cerdos. La autora describe la vigilancia epidemiolégica de la peste porcina
africana, la peste porcina clasica y enfermedades parecidas, la bioseguridad en
la produccion de cerdos, y el plan de actuacidon de emergencia con capacitacion
en sanidad animal para los médicos veterinarios y agentes sociales. Los
resultados del programa de erradicacién fueron excelentes, a pesar de la
discusién en torno al empleo del rifle sanitario en un pais con graves problemas
sociales. En 2004, Brasil era el cuarto pais productor y exportador de carne
porcina en el mundo, con una produccion de 2.679.000 toneladas y un volumen
de exportacion de 508.000 toneladas destinado a mercados internacionales con
alto nivel de exigencia.

Palabras clave
Accion de emergencia — Brasil — Peste porcina africana — Planificacion — Sanidad animal.

(garrapatas) y en los cerdos nativos de Africa, sin que éstos
ultimos, sin embargo, manifestaran ningun cuadro clinico
de enfermedad. En 1957, la PPA fue identificada en

La peste porcina africana (PPA) fue descrita por
Montgomery, con el relato de focos en Kenia en 1910
después de la introduccion de razas europeas por los
colonizadores. La enfermedad, de forma aguda y fatal,
aparecio en cerdos importados.

En la poblacion de cerdos autéctonos la enfermedad no
present6 manifestaciones clinicas. Ese aspecto llamo la
atencion sobre la capacidad de adaptacion del virus al
sistema ecologico, puesto que estaba presente en insectos

Portugal y poco tiempo después en Espania, en Francia y en
Italia. En 1964, apareci6 un foco en Francia, en la frontera
con Espana. En junio de 1971, el primer caso en América
fue detectado en Cuba, pero no hubo notificacion oficial a
la Organizacion Mundial de Sanidad Animal (OIE) antes
de 1980. Debido a la situacion epidemiologica de la PPA en
algunos paises de Europa y de Africa, el Brasil prohibié la
importacion de cerdos domésticos o salvajes, asi como de
visceras y productos derivados

semen, carnes,
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provenientes de Espana, de Portugal, de Cuba y del
continente africano, extendiendo dicha prohibicion a los
cerdos que habian hecho escala en los puertos de esos
paises o de Africa (3).

La condicion privilegiada de América del Sur, alejada de los
otros continentes, con el océano como barrera natural de
proteccion contra las enfermedades provenientes del Africa
y de Europa, ya no tenia validez. Con la introduccion de la
PPA en Cuba (en 1971), y en la Republica Dominicana,
Haiti y Brasil (en 1978), se pudo comprobar la
vulnerabilidad de esta barrera natural (6).

En el Brasil, el primer foco de PPA fue identificado en Rio
de Janeiro, en el municipio de Paracambi. El primer cerdo
muri6 el 30 de abril de 1978 y trece dias después ya habian
muerto unos 200 cerdos de un total de 1.000 que contaba
la granja afectada. El foco fue considerado como
“emergencia sanitaria” y se adoptaron las recomendaciones
de la OIE: sacrificio sanitario de los animales enfermos y
contactos, cremacion de los animales muertos,
desinfeccion, desinsectacion y destruccion de las
instalaciones no conformes. Estas medidas fueron
reguladas por el Decreto Presidencial n° 81.798/78, que
autorizo a movilizar todos los érganos del gobierno, bajo la
coordinacion del Ministerio de Agricultura, para la lucha
contra la PPA (8, 22).

Los sacrificios en los focos con rifle sanitario y la
destruccion de los cadaveres, tuvieron una importante
repercusion en la prensa. La falta de un programa
educativo que preparara el publico a entender las medidas
de erradicacion se tradujo por un impacto sin precedentes,
con noticias diarias en los medios de comunicacion. Varios
informes destacaron el hecho que la enfermedad ocurria
solo en pequenias granjas, dando origen a la opinion
polémica de que se trataba de una represalia contra los
pequenios productores. En realidad, la forma de
transmision del virus a través de los restos de comida que
se utilizaban para alimentar a los cerdos fue un factor de
propagacion de la enfermedad en granjas con bajo nivel
zootécnico. Este acontecimiento, junto con la reaccion de
no aceptar el diagnostico, tuvo como consecuencia una
idea equivocada que llevo incluso a que se negase la
existencia de la enfermedad.

El impacto social y econémico del diagnostico de la PPA en
el Brasil, fue sin precedentes. Con la posterior
implantacion de un programa de control sanitario el sector
se organizo, pasando a contar con una industria de calidad,
cortes especiales y asistencia veterinaria para los
productores. El programa, implantado en 1981, después
de la disminucion de los focos, fue planeado desde la base
hasta la total erradicacion, manteniendo una vigilancia
activa de la peste porcina clasica (PPC) y de la PPA, y
realizando analisis serologicos y virologicos.
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Actualmente los indicadores de calidad de la produccion
porcina brasilefia demuestran la eficacia del sector, con 26
cerdos terminados/hembra/ano, que a los 160 dias de edad
pesan 110 kilos. En 2004, el Brasil fue el cuarto mayor
productor y exportador mundial de carne de cerdo, con
una produccion de 2.679.000 toneladas y un volumen de
exportacion de 508.000 toneladas con un valor de 774
millones de dolares americanos, lo que representa un
aumento de 40,5% con relacion al afo anterior (1). El
riesgo de introduccion de animales y productos derivados
infectados aumentd en el mundo entero, debido a los
frecuentes intercambios internacionales. Esto significa que
el sistema de vigilancia interna debe tener la prioridad para
poder detectar con rapidez cualquier enfermedad exotica y
ser capaz de erradicarla de inmediato (16).

El objetivo del presente trabajo es describir las acciones de
emergencia para evaluar el impacto y la importancia de
mantener el programa sanitario dentro de la produccion
porcina.

Resultados

Los determinantes epidemiologicos de la ocurrencia de la
PPA en el Brasil fueron los siguientes: el aumento del
numero de focos en Europa y la intensificacion de los
intercambios comerciales y turisticos entre el Brasil y los
paises afectados, Espana y Portugal; el deficiente control de
la PPC en el pais, que ocasioné un desconocimiento de la
situacion sanitaria del sector de la produccion porcina
brasilena.

En 1978, aument6 el numero de focos en Europa,
totalizando 2.384 casos en Espania, 864 en Portugal y 24
en Italia. Este acontecimiento, junto con la intensificacion
del transito internacional, puede explicar la aparicion de
los focos detectados en la Isla de Malta, en la Republica
Dominicana, en Haiti y en el Brasil. En 1980, apareci6 un
caso en Cuba (que fue notificado a la OIE), en 1984 en
Francia y en 1985 en Bélgica. En el Brasil las
investigaciones epidemioldgicas demostraron que en el
primer foco, el propietario habia recibido ilegalmente
restos de comida provenientes de vuelos internacionales
del aeropuerto cercano de Rio de Janeiro, recién
inaugurado, que todavia no disponia de horno crematorio.
La Figura 1 muestra el deposito de restos de comida
encontrados en el lugar.

Los focos secundarios se detectaron en granjas donde se
alimentaba a los cerdos, como en el primer caso, con restos
de comida. La granja se encontraba cerca de una estacion
de gasolina en la carretera Rio de Janeiro-Sao Paulo, en
donde se reabastecian los camiones que salian de Rio de
Janeiro con destino a Sao Paulo y al sur de Minas Gerais.
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Cuando empez6 la mortalidad, el propietario vendio
algunos cerdos a camioneros de estados vecinos, lo que dio
la falsa impresion de que el origen de la enfermedad estaba
en esos estados receptores. En el primer foco, como
medida de emergencia se sacrificaron todas las especies de
animales que existian, con destruccion de las instalaciones,
desinfeccion, desinsectacion y cuarentena. El diagnostico
se realizo en el laboratorio de Referencia para América,
localizado en Plum Island, Estados Unidos de América. El
dia 31 de mayo de 1978, Mebus y col., confirmaron el
diagnostico de PPA en el Brasil (15). Posteriormente los
diagnosticos fueron realizados en el laboratorio equipado
para este fin, con el apoyo de la Organizacion de las
Naciones Unidas para la Agricultura y la Alimentacion
(FAO) (equipos y consultoria) en el Instituto de
Microbiologia de la Universidad Federal de Rio de Janeiro
(8). Los trabajos de diagnostico recibieron consultoria
internacional desde que se inauguro el laboratorio.

Durante la fase febril, se observo que los cerdos se
amontonaban en las esquinas de las instalaciones (Fig. 2).
Se comprob6 que enfermaban animales de edades
diferentes, observandose lesiones hemorragicas en los
animales de piel clara, mas frecuentes en las orejas y en el
hocico. En los caserios pobres (favelas), los cerdos eran
criados entre depositos de basura. El sacrificio fue seguido
por la comunidad y por la prensa, denotando el caracter
social de la enfermedad (Fig. 3).

Las lesiones observadas, en especial en el primer foco eran
caracteristicas de la forma aguda de la enfermedad. El bazo
presentaba hemorragias, aumentaba de tamano y tomaba
un color oscuro. En la Figura 4, se observa el bazo de un
animal afectado comparado con otros de cerdos que no
presentaban sintomas de la enfermedad.

Fig. 1

Deposito de restos de comida utilizados en la alimentacion
de cerdos — foco de peste porcina africana —

Paracambi, Rio de Janeiro

Foto: archivo personal
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Fig. 2
Amontonamiento de lechones, en la etapa inicial (febril) de
peste porcina africana

Fig. 3
Sacrificio de cerdos acompaiiado por la poblacion y por la
prensa

Fig. 4

Bazo, aumentado de volumen, hemorragico, de aspecto oscuro

Foto: archivo personal
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Acciones de emergencia
contra la peste porcina africana

En el periodo 1978-1979 se adoptaron medidas de
emergencia sanitaria con establecimiento de un grupo de
trabajo a nivel federal a través de la Comision Central de
Erradicacion, con sub-comisiones en todos los estados. Las
estrategias de lucha comprendian los siguientes tipos de
actuaciones:

— operacion de destruccion de depoésitos clandestinos de
restos de alimentos en las ciudades, con la retirada y
destruccion de restos de comida de bares, restaurantes,
hoteles y otros establecimientos, y la prohibicion de su
venta,

— operacion de control de agrupamiento y de transito de
cerdos, prohibiendo las ferias, las exposiciones y entornos
con agrupamiento de cerdos, e instalando puestos de
control de transito en las carreteras para controlar los
movimientos de cerdos y confiscar y eliminar a los cerdos
encontrados;

— operacion de censo con realizacion del censo de la
poblacion porcina en las areas de focos;

— operacion de foco, a través del rastreamiento de focos,
captura, verificacion y sacrificio de animales enfermos,
sospechosos y contactos para su posterior cremacion;

— operacion de repoblacion; seis meses después de haber
eliminado los cerdos enfermos y muertos asi como los
residuos, y de haber realizado por lo menos dos
desinfecciones de los locales afectados, se autoriza la
repoblacion, colocando cerdos sentinelas comprobados
negativos para la PPA y vacunados contra la PPC;

— operacion de educacion sanitaria y de comunicacion
social, con la participacion de los actores sociales mediante
aclaraciones en reuniones y visitas. Se elaboraron folletos
que fueron distribuidos en los aeropuertos y puertos para
explicar las precauciones a seguir para la revision de
equipajes, asi como folletos de orientacion para los
productores sobre las medidas generales de prevencion de
la enfermedad, y otros materiales didacticos utilizados en
reuniones con productores;

— operacion de recursos financieros, con identificacion de
las necesidades y liberacion de recursos por parte del
gobierno federal, estatal, empresas, asociaciones y
fundaciones;

— operacion de estudio del impacto econoémico, con
analisis del costo de la erradicacion y calculos sobre las
pérdidas resultantes de la prohibicion de venta de carne y
productos derivados de cerdos para los mercados
internacionales, asi como de las barreras para la
exportacion de otros productos como soja, café y pimienta
del reino;
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— operacion de apoyo internacional, con ampliacion de la
cooperacion técnica y econdmica por parte de organismos
internacionales como la Organizacion Panamericana de la
Salud, el Instituto Interamericano de Cooperacion para la
Agricultura (IICA), la FAO, la Organizacion Mundial de la
Salud y la OIE, y de gobiernos extranjeros y organos del
propio gobierno brasilefo.

La fase de emergencia fue eficaz. Los primeros analisis
demostraron que la enfermedad se circunscribié a Rio de
Janeiro. Considerando este aspecto, se propuso el sacrificio
de la poblacion porcina del estado para proteger la
produccion porcina tecnificada del pais. Antes de que
empezaran las operaciones de sacrificio, se detect6 un foco
en el estado de Sao Paulo, lo cual obligo a modificar la
estrategia (14). La fase de emergencia durdé de 1978 a
1979; en ese periodo, 224 focos fueron identificados,
66.966 cerdos fueron sacrificados y la indemnizacion fue
de US$ 2.118.257. El Cuadro I muestra los diagnosticos
virologicos realizados en ese periodo.

Cuadro |
Namero de muestras enviadas al laboratorio y de resultados
positivos entre 1978 y 1979

Resultados positivos

Aiio Nimero de muestras . .
de peste porcina africana
1978 511 207 (41%)
1979 202 17 (8%)
Total 713 224 (31%)

Programa de erradicacion
de la peste porcina africana
y de control de la peste
porcina clasica en el Brasil

En 1976 no existia control de la PPC. El diagnostico se
efectuaba basandose en las observaciones clinicas y
anatomopatologicas. Se declararon 640 focos y se
produjeron cuatro millones de dosis de vacuna, para un
rebafio que contaba 34 millones de cerdos. Estos datos
indican que el reband no estaba protegido (8).

La institucionalizacion del programa especifico de control de
la PPC y de erradicacion de la PPA tuvo lugar en 1981,
después de declararse siete nuevos focos de PPA. En los focos
se mantuvieron las acciones de emergencia, con vigilancia
sanitaria activa en busca de casos residuales. El pais fue
dividido en regiones, con estrategias diferentes para obtener
areas libres y su ampliacion progresiva hasta alcanzar la
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condicion de pafs libre. La region Sur fue prioritaria, debido
a que en ella se concentraba 44% de la poblacion porcina de
la nacion y que era el principal centro productor de cerdos
para consumo y reproduccion (3). El programa defendio
ante la OIE la estrategia de regionalizacion, invocando
la extension territorial del Brasil, y esta politica fue aprobada
por la OIE. Este fue el primer programa de aplicacion
regional. A continuacion se describen las actividades
realizadas.

Vacunacion contra la peste porcina clasica

La vacuna utilizada era la cristal violeta — con virus
inactivado. En 1979 la vacuna con virus vivo fue
controlada en el Brasil mediante un estudio comparativo
de sus efectos en relacion con los de la vacuna con virus
inactivado cristal violeta, en trabajos de campo y de
laboratorio. Se comprobo la eficacia de la vacuna con virus
vivo en lechones que quedaron protegidos a los 12 dias
post-vacunacion. La proteccion era de 100% a los 21 y
70 dias post-vacunacion, mientras que los animales
vacunados con la vacuna atenuada (cristal violeta) solo
quedaban protegidos a los 21 dias post-vacunacion. La
inocuidad de la vacuna con virus vivo fue controlada en
fetos y en recién nacidos de cerdas vacunadas durante la
gestacion, lo cual demostraba que la vacuna no presentaba
patogenicidad residual (10). Después de estos resultados,
se utilizo la vacuna con virus vivo para el control efectivo
de la PPC en el Brasil. La estrategia de control de la
enfermedad era de dejar de vacunar después de que
desapareciera el ultimo caso clinico. Se organizé la
certificacion de las granjas de reproduccion libres de PPA y
controladas para PPC, enfermedad de Aujeszky, brucelosis
y tuberculosis, con el objetivo de obtener unidades de cria
libres y luego progresivamente, estados y regiones libres.
Se realizaron analisis serologicos con el objetivo de
identificar y controlar las enfermedades de la esfera
reproductiva y vigilar las formas subclinicas de la PPC y de
la PPA presentes en madres portadoras (carrier sows).

Vigilancia serologica y epidemiolagica

En el periodo 1980-1984, se realiz6 en el Brasil un estudio
serologico en la poblacion porcina de la region Sur del
pais. Los sueros que habian dado resultados positivos a la
prueba de inmunoelectro-osmoforesis (IEOF) fueron
sometidos a la prueba de inmunofluorescencia indirecta
(IFD). El estudio dio los resultados siguientes: 434 sueros
resultaron positivos a la prueba de TEOFE de los cuales
80 (18,4%) también resultaron positivos a la prueba de IFI,
considerada definitiva, o sea un total de 0,04% resultados
positivos. La pequena proporcion de resultados positivos
muestra que la enfermedad se encontraba en la fase final de
erradicacion. Los autores observan sin embargo que no es
recomendable usar en la poblacion una prueba de la que
no se haya aclarado previamente el grado de sensibilidad
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y de especificidad (13). Se utilizoé como prueba serologica
la IEOE, como recomendado por expertos internacionales
(18). La prueba habfa sido realizada anteriormente en
Esparia (19). Las granjas de origen de los cerdos positivos
fueron despobladas. Actualmente la prueba de IEOF es
recomendada por la OIE solo como clasificacion.

Tanto la PPC como la PPA son imposibles de distinguir en
sus manifestaciones clinicas y en las lesiones que
ocasionan. Los informes de enfermedades parecidas a la
peste porcina deben ser analizados en el campo
y confirmados en el laboratorio. El laboratorio de
referencia para el diagnostico fue instalado en el LANARA
en Pedro Leopoldo, Minas Gerais; también fueron
homologados, en el estado de Rio Grande do Sul,
el Laboratorio de Pesquisas Desiderio Finamor (IPVDF), en
el Parand el Laboratorio Marcos Enriette y en Sao Paulo,
el Instituto Biologico de Sao Paulo.

Control del transito interno e internacional

Se ampliaron los controles de transito e internacional, con
fiscalizacion en los puertos, aeropuertos y puestos de
frontera para equipajes y para el destino de los alimentos
que son servidos a bordo.

Sistema de informacion

Se establecio un sistema de informacion como parte del
sistema internacional coordinado por el IICA. Se puso a
disposicion un ntmero de teléfono de llamada directa y
gratuita para la declaracion de focos. Se desprende del
analisis del sistema de informacion una serie de
indicadores para el estado de Parana (Cuadro II). Los focos
presentaban un cuadro epidemiologico comparable al de la
PPA. La comparacion con la poblacion porcina total del
estado puso de manifiesto que la enfermedad estaba
circunscrita.

Cuadro Il

Indicadores observados en los focos de peste porcina africana,
en relacion con la poblacion total del estado de Parana en 1978
(4)

Indicadores Cantidades

Poblacion en los focos (animales expuestos) 4.396
Enfermos 679
Muertes 558
Porcentaje de ataque 15,45%
Porcentaje de muertes 12,69%
Porcentaje de letalidad 82,18%

Poblacién porcina del estado 4.500.000
indice de morbilidad del estado 1,51/10.000
indice de mortalidad del estado 1,24/10.000
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Por el estudio de los formularios de PPA, se verifico que en
los focos, el tipo predominante de animales era el cerdo de
quintal y el mestizo, destinados a la venta para el consumo;
la crfa era de tipo casero, con utilizacion de restos de
comida para la alimentacion o asociacion de restos de
comida con raciones de fabricacion propia; los propietarios
no solian trabajar con cooperativas ni tenian asistencia
veterinaria. La fiebre y las alteraciones de la piel eran los
sintomas observados con mayor frecuencia (4).

Impacto de la peste porcina
africana en el Brasil

Impacto de las medidas de emergencia

A pesar del resultado positivo de las medidas de
emergencia, el sacrificio de los animales en los focos con
martillos y rifles tuvo un fuerte impacto en la prensa. Esta
estrategia era desconocida por la poblacion y la falta de
preparacion para comprender y aceptar las medidas de
erradicacion se tradujo por la publicacion diaria de
informes en los medios de comunicacion. Todo esto fue
motivo de articulos que sugerian que la enfermedad soélo
afectaba a las pequenas unidades de produccion y que
presentaban el sacrificio de los cerdos como una accion en
contra de los pequenios productores. En realidad, la forma
de propagacion de la enfermedad a través de los restos de
comida era lo que favorecia que la enfermedad se diera en
granjas con bajo nivel zootécnico y productivo.

Impacto relacionado con la forma de
manifestacion de la enfermedad

En 1960, profesionales brasilefios visitaron Portugal y
observaron la enfermedad en su forma aguda y fatal. De
regreso al Brasil describieron esta forma como
caracteristica de la PPA, y asi ocurrio efectivamente en el
primer foco en Paracambi. Como en los demas focos la
enfermedad se presento en forma subaguda, no se acerto el
diagnostico, por falta de conocimientos sobre esa forma de
presentacion de la enfermedad. Para aclarar esta situacion
el autor publico un articulo (11) dedicado a la forma de
presentacion de la enfermedad con baja mortalidad, tal
como la habian descrito varios autores cuando aparecio en
Francia (7), y también en Espana, en donde fueron
relatados focos que ocasionaron pérdidas exclusivamente
entre animales lactantes (5). La cepa del virus de la PPA
que circul6 en el Brasil era de baja patogenicidad (15). La
gran mortalidad observada en el primer foco se explica por
el control sanitario deficiente y por la presencia simultanea
de otros agentes patogenos.

Rev. sci. tech. Off. int. Epiz., 25 (1)

La OIE describe una forma subaguda con tasas de
mortalidad comprendidas entre 30% y 70%, asi como una
forma cronica con mortalidad reducida (17).

Hace poco un estudio explico que persisten dudas sobre los
focos de PPA en el Brasil. Los autores de este estudio
pusieron en duda el diagnostico realizado, considerando que
los resultados obtenidos fueron “falsos positivos”, y
concluyeron que el foco de Paracambi habia sido la tnica
ocurrencia de la enfermedad en el Brasil (23). Sin embargo,
esta afirmacion no se justifica, sobre todo si consideramos
que el virus fue aislado a partir de muestras recibidas de los
distintos focos. Ademas, debido a los posibles efectos de la
enfermedad en el negocio agropecuario, se tomaron medidas
de erradicacion rapidas y con el maximo rigor. En un
programa de erradicacion suelen aparecer resultados falsos
positivos, pero la mayor preocupacion del Servicio
Veterinario es de encontrarse con un resultado falso negativo.
Es unanimemente reconocido que en un proceso de
erradicacion lo mas importante es disponer de pruebas con
alto nivel de sensibilidad, que limiten al minimo el riesgo de
resultados falsos negativos. En Rio de Janeiro se detectaron
muestras positivas provenientes de barrios pobres (favelas) y
de depositos de basura en lugares alejados del foco inicial
(Teresopolis). El estudio serologico realizado en el estado de
Parana en 1983 demostro la persistencia del agente. Los
ultimos focos, ocurridos después de 1979, fueron
erradicados mediante la eliminacion sanitaria de los cerdos
(final de muerte en el frigorifico) para evitar escandalos en la
prensa. La decision de no alertar a la prensa y de eliminar a
los cerdos de esa forma fue tomada con los agentes sociales
que participaban en las comisiones del programa de
erradicacion, junto con el sector publico y privado.

Posicion de los productores y de los
industriales

La mayoria de los focos se presentaron en contextos de cria
caracterizados por condiciones sanitarias deplorables, lo
que indica el aspecto social como determinante
epidemiologico de la enfermedad.

La industria y los grandes productores brasilefios dejaron
de exportar y desconfiaron del diagnostico. El sector
contraté como consultante al Doctor Carnero, investigador
de Maisons-Alfort, Francia, que en su informe dirigido a las
autoridades brasilenas concluyo: “de las conversaciones
que tuvimos a todo nivel, se desprende un sentimiento de
desconfianza respecto a la existencia real de la PPA en el
pais. Los hechos epidemiolégicos, sintomas y resultados de
necropsias son perfectamente compatibles con la evolucion
de una PPA de caracter subagudo, pudiendo concluirse sin
reservas que el virus de esta enfermedad esta presente en el
pais. Aceptar tesis distintas no tiene fundamento y sera
muy perjudicial para el objetivo deseado, es decir la
eliminacion del virus del pais” (8, 9).
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El mismo consultante volvio al Brasil en mision oficial el
12 de octubre de 1979, y afirmo que la campana
conducida durante un afio contra la PPA habia tenido un
resultado positivo para la erradicacion de la enfermedad.
Durante los diez meses anteriores, el virus solo se habia
aislado tres veces en el laboratorio, demostrando que la
enfermedad habia dejado de propagarse y estaba
desapareciendo, y que habia llegado el momento de iniciar
la etapa de sanidad final. El uso de la vacuna viva tipo
china producida en conejos contra la peste porcina clasica,
con rigurosos controles de inocuidad y potencia,
solucionarfa mas de la mitad de los problemas clinicos
y disminuiria la carga de trabajo del laboratorio (8, 9).

Repercusion en los medios de comunicacion e
impacto politico y econémico

El tratamiento por la prensa de las medidas de erradicacion
fue muy exagerado. Hubo problemas sociales debidos a la
cuarentena de seis meses impuesta a las granjas y al hecho
que los productores no recibieron indemnizacion por las
pérdidas sufridas. Como la enfermedad practicamente no
afecto la produccion porcina tecnificada, también hubo
un impacto politico (12).

Los costos directos e indirectos de las acciones de
emergencia, sumaron 13 millones de délares incluyendo
las indemnizaciones de 66.902 cerdos muertos, con
pérdidas asociadas a los cerdos eliminados de
US$ 14.576.320,43. Ademas de las pérdidas directas,
hubo una baja en el consumo de hasta 40% como
consecuencia de la disminucion de la oferta. El sector fue
decayendo, pequenos productores fueron a la quiebra y
unas dos mil familias que dependian de la produccion
porcina quedaron desempleadas. Las exportaciones de
carne de cerdo se paralizaron. Hubo ademads restricciones
de exportaciones brasilenas para productos de origen
vegetal, como soja, café y pimienta del reino.

Investigaciones realizadas en el Brasil

La muestra de virus de PPA aislada del primer foco fue
inoculada a tres ejemplares de cerdo mestizo. Los animales
enfermaron presentando lesiones tipicas del curso agudo
de la enfermedad. Los fragmentos de varios érganos con
lesiones y las muestras de sangre, tomados durante la etapa
virémica, al ser examinados por las técnicas de
hemadsorcion e inmunofluorescencia directa confirmaron
los resultados (20).

La posibilidad de transmision del virus de la PPA por la
vacuna contra la PPC tipo cristal violeta fabricada con la
sangre de cerdos fue estudiada por Rodriguez y col. (21).
El fenomeno de adsorcion de los hematies fue estudiado
también, revelando la presencia del virus en la superficie
de los hematies, adherido a esas células; en algunos casos
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la particula viral fue encontrada en el interior de los
eritrocitos. La muestra de Paracambi se mantuvo en estado
viable a un pH de 2,0 a 12,0 (20).

En un estudio de campo y de laboratorio se compararon
los analisis serologicos realizados para el diagnostico de la
PPA (13).

Aspectos positivos

Une serie de hechos permitio detectar y notificar
rapidamente la enfermedad, y luego actuar con eficiencia.

Rapida identificacion de la enfermedad

El foco ocurrio en una granja situada cerca de la
Universidad Federal de Rio de Janeiro y de la Empresa
Brasileira de Pesquisa Agropecuaria (EMBRAPA). El
propietario de los cerdos habifa cambiado de pienso
y atribuy¢ la mortalidad al nuevo pienso. Solicité entonces
indemnizacion. El veterinario de la industria de piensos
realizo un diagnostico para buscar el origen del problema,
con el Profesor Tokarnia, el 10 de mayo de 1978. Al ver las
lesiones, el Profesor Tokarnia considerd la sospecha de
PPA, debido a que los animales habian sido vacunados
contra la PPC. Al visitar la granja ese mismo dia, pudo
constatar que en ella se utilizaban para alimentar a los
cerdos restos de alimentos servidos en vuelos
internacionales llegados a Rio de Janeiro. El Profesor Neitz,
de Sudafrica, en visita a Brasil, confirmo el diagnostico
clinico y anatomopatolédgico de PPA.

Rapida netificacion
El Profesor Neitz incit6 a sus colegas brasilenios a que
hicieran una rapida notificacion de la PPA a los Servicios

Veterinarios oficiales (23). El 12 de mayo de 1978 se
notifico oficialmente la enfermedad.

Rapida actuacion

El Director del Servicio de Defensa Zoosanitaria,
Dr. Ubiratan Mendes Serrdo, envid varios veterinarios
oficiales a la granja afectada en la noche de 12 de mayo. La
eliminacion del foco fue rapidamente iniciada por el jefe de
la Defensa Sanitaria de Rio de Janeiro.

Apoyo gubernamental

El gobierno inmediatamente tomo conciencia de la
necesidad de erradicar esta enfermedad exotica. Hubo una
extensa colaboracion por parte de los demas ministerios.
Tanto el ejército como la policia militar prestaron una
ayuda eficiente en la eliminacion de los focos.
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El diagnostico de la muestra enviada al Centro de
Referencia para las Ameéricas, en Plum Island, Estados
Unidos de América fue conocido el 31 de mayo de 1978,
pero las medidas de erradicacion fueron introducidas el dia
mismo de la notificacion.

Se prohibi6 criar cerdos en depésitos de basura. Los
productores empezaron a observar y a tomar medidas de
bioseguridad. Los pequeiios productores se asociaron a
industrias con asistencia veterinaria total o a cooperativas.
Se estableci6 una estructura sanitaria para el sector de
produccion porcina, que paso a contar con una industria
de calidad, cortes especiales y asistencia veterinaria.

Se estableci6 una estructura para el diagnostico de la PPC
y de la PPA en el pais, en el Laboratorio de Referencia
LANARA, en Pedro Leopoldo. Los métodos de
identificacion empleados fueron los de referencia
internacional: diagnostico viral, hemoadsorcion en cultivos
de leucocitos e inmunofluorescencia directa, y en el
diagnostico serologico, IFI e inmunoelectroforesis (2).

La PPC fue erradicada de la region de produccion porcina
adelantada, apareciendo episodios limitados en las
regiones Norte y Noreste del pais. La erradicacion de la
PPC es de suma importancia para la vigilancia de la PPA,
ya que las dos enfermedades tienen manifestaciones
clinicas y anatomopatologicas parecidas.

Discusiones y conclusiones

La aparicion de la PPA hubiese tenido un impacto menor,
si la poblacién y los veterinarios hubieran estado
preparados para las acciones de emergencia. Es
conveniente realizar periédicamente simulaciones de las
acciones de “emergencia zoosanitaria’. El impacto y los
costos de la politica de erradicacion son altos, pero son mas
bajos que los que conlleva un programa de control, que
siempre dura mas tiempo. Las medidas adoptadas
disminuyeron el nimero de focos y permitieron el éxito del
programa de erradicacion.

Es necesario ser prudente con los informes que se dan a la
prensa sobre los procedimientos de erradicacion de
enfermedades. Deben evitarse las entrevistas polémicas por
los problemas que causan entre los agentes sociales. Si no
hubiese bajado tanto el precio de la carne de cerdo, el
problema social hubiera sido menor, lo cual indica la
necesidad de una mejor comunicaciéon entre los
productores y los industriales.

El determinante epidemiologico para que se mantenga la
PPA en el ecosistema es la presencia de la garrapata del
género Ornithodorus, reservorio del virus. Segun los
estudios e informes de especialistas, esta garrapata no se

Rev. sci. tech. Off. int. Epiz., 25 (1)

encuentra en el Brasil. El virus no encontré condiciones
ecologicas para su adaptacion, por la ausencia del
reservorio, lo cual interrumpio el ciclo de transmision y
contribuy¢ a eliminar la enfermedad.

La FAO tuvo una participacion importante y ofrecio su
apoyo a las acciones, por medio de asesorias, instalacion
del laboratorio de diagnostico y organizacion de
seminarios mnacionales e internacionales de gran
importancia en los que se hablo de las situaciones de
distintos paises, presentando las experiencias realizadas y
las estrategias comunes de erradicacion adoptadas.

La OIE envi6 a especialistas y reconocio al Brasil como pais
libre de PPA en 1985. Los informes de la OIE con relacion
a las Américas indican que la enfermedad ocurrié en cuatro
paises de América Latina (Reptblica Dominicana, Hait,
Cuba y Brasil) y que fue erradicada en los mismos. Los
Estados Unidos de América no han reconocido el estatus
sanitario del Brasil respecto de la PPA. Hoy en dia, dentro
de los acuerdos de la Organizacion Mundial del Comercio,
la referencia maxima para asuntos de sanidad animal es la
OIE, y sus decisiones deben ser aceptadas.

La PPC fue erradicada del sector de produccion de cerdos
gracias a la aplicacion de un programa de inmunizacion
con vacuna viva, seguido de su retirada y certificacion de
las unidades de produccion y estados libres. En 2001,
ocurrieron solamente 12 focos en la region noreste del
Brasil, actualmente en fase de erradicacién. De las
estrategias de planificacion y de actuacion en sanidad
animal del programa de erradicacion de la PPA y de control
de la PPC, destacamos como pioneras a las siguientes:

a) la certificacion de unidades de produccion libres de
determinadas enfermedades, tales como la PPA, la
enfermedad de Aujeszky, la brucelosis y la tuberculosis,
controladas para leptospirosis, PPC (en la etapa inicial), y
posteriormente libres de PPC;

b) la participacion de los agentes sociales en 1981, con la
formacion de un fondo de indemnizacion integrado y
administrado por los productores e industriales, o sea por
el sector privado;

) la adopcion de criterios de regionalizacion previos a la
institucionalizacion de los mismos por la OIE, buscando la
obtencion de areas libres por regiones en el Brasil y
justificando internacionalmente estas medidas por la
extension territorial del pais. Espana apoyo la estrategia
brasilena y después la implanto en su propio programa.

Es fundamental consolidar el programa mediante la
vigilancia epidemiologica, capacitando al personal para
actuar en estas emergencias. El entrenamiento en sanidad
animal es importante para que los médicos veterinarios
perciban el foco de la enfermedad en su relacion con el
sistema de produccion y la region del pais dentro de su
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analisis epidemiologico, sin esperar que todos los focos
presenten la misma caracteristica que el foco inicial.
Lamentablemente, en aquella época, no existia un
acercamiento de la investigacion con la defensa sanitaria, lo
que hubiera permitido evitar las dudas respecto a las
acciones de erradicacion y la demora en la informacion.

El foco de PPA pudo detectarse gracias a la orientacion del
investigador internacional que se encontraba en Rio de
Janeiro. Los focos de ampliacion de la PPA en las favelas y
en otros municipios del estado de Rio de Janeiro fueron
secundarios. Los investigadores de EMBRAPA realizaron
las pruebas biolégicas con inoculacion de cerdos
vacunados contra la PPC, o sea, utilizaron la prueba
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biologica descrita en el postulado de Koch. Esa decision
llevo al sacrificio de todos los cerdos de la EMBRAPA por
la Defensa Sanitaria (22), debido al riesgo que representaba
para toda la region la falta de bioseguridad, incluso de
aislamiento. Las pruebas recomendadas por la OIE deben
ser mantenidas en los laboratorios de diagnostico con una
formacion continua del personal, y los profesionales deben
recibir instrucciones para notificar de inmediato a los
Servicios Veterinarios cualquier sospecha, para que éstos
realicen la colecta del material para el diagnostico y tomen
las medidas de erradicacion necesarias.

The eradication of African swine fever in Brazil, 1978-1984

TM.P. Lyra

Summary

The African swine fever episode in Brazil was due to trade and tourism between
Spain, Portugal and Brazil, at a time when outbreaks were on the rise in Europe.
The eradication of the disease, the slaughter of pigs, the elimination of the
carcasses and the isolation of affected farms were given wide media coverage,
and had a major socio-economic impact. It was forbidden to raise pigs in
garbage dumps or to give them feed considered hazardous. Analyses performed
in Brazil as well as national and international investigations by researchers from
reference laboratories concluded that the disease had spread from Rio de
Janeiro to other states, as is stated in official reports. Following emergency
measures, a control programme was implemented, leading to enhanced quality
in the pig farming sector. The authors describe epidemiological surveillance of
African swine fever, classical swine fever and related diseases, biosafety in
swine farming, and the emergency action plan comprising animal health training
for veterinarians and social workers. The results of the eradication programme
were excellent, despite the controversy over compulsory sacrifice in a country
with serious social problems. In 2004, Brazil was the fourth largest pork producer
and exporter, with an output of 2.679 million tons and exports of 508,000 tons to
international markets with very high standards.

Keywords

African swine fever — Animal health — Brazil — Emergency measure — Planning.
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L'éradication de la peste porcine africaine au Breésil, 1978-1984

TM.P. Lyra

Résumé

L'épisode de peste porcine africaine est survenu au Brésil suite a I'augmentation
des foyers en Europe et a lintensification des échanges commerciaux et
touristiques entre I'Espagne, le Portugal et le Brésil a cette époque. L'éradication
de la maladie, et plus particulierement les méthodes d’abattage des porcs,
I'élimination des carcasses et la mise sous quarantaine des fermes affectées ont
eu une forte répercussion dans les médias, avec des conséquences sociales et
économiques considérables. Il fut interdit d'élever des porcs dans des
décharges publiques et de les nourrir avec des aliments considérés a risque. Les
études réalisées au Brésil ainsi que les travaux des consultants de laboratoires
de référence nationaux et internationaux ont conclu que la maladie s’est
propagée a partir de |'état de Rio de Janeiro vers les états voisins, comme cela
estindiqué dans les rapports officiels. Une fois prises les mesures d'urgence, un
programme de prophylaxie sanitaire a été mis en place, qui a permis d’améliorer
la qualité de la production porcine du pays. Lauteur décrit la surveillance
épidémiologique de la peste porcine africaine, de la peste porcine classique et
de maladies animales apparentées, ainsi que la biosécurité dans les élevages de
porcs et le programme d’action sanitaire d'urgence, avec une formation
complémentaire en santé animale pour les vétérinaires et les travailleurs
sociaux. Le programme d’éradication a eu d'excellents résultats malgré les
débats soulevés par I'abattage sanitaire systématique dans un pays secoué par
de graves problemes sociaux. En 2004, le Brésil était le quatrieme producteur
mondial de viande de porc, avec une production de 2 679 000 tonnes et un volume
d’exportation de 508 000 tonnes vers des marchés internationaux a forte
exigence de qualité.

Mots-clés
Brésil — Mesure d'urgence — Peste porcine africaine — Planification — Santé animale.
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Summary

Outbreaks of foot and mouth disease (FMD), African swine fever (ASF), classical
swine fever (CSF) and swine vesicular disease (SVD) can cause significant
economic and social costs and severe trade limitations. A number of
commodities may be contaminated with these hazards, including meat and meat
products derived from infected animals. Great Britain (GB) enforces a number of
regulations to prevent the importation of such pathogens. However, the illegal
importation of meat provides a route by which controls may be circumvented and
pathogens imported. This paper discusses a series of risk assessments
examining the disease risk to the GB livestock population of FMD, CSF, ASF and
SVD from the illegal importation of any meat product from any region in the
world. This paper describes the development of a quantitative risk assessment
model designed to identify the major contributors to this risk, and discusses the
challenges posed when undertaking such complex risk assessments.

Keywords
African swine fever — Classical swine fever — Disease control — Foot and mouth disease
— Import — Meat smuggling — Quantitative risk assessment — Swine vesicular disease.

Introduction

The project described here was initiated, in early 2002, at
the highest level of government when the Secretary of State
for Environment, Food and Rural Affairs chaired a meeting
of all the major stakeholders and the risk assessment team.
This expressed a commitment to incorporating risk
assessment into decision making involving all interested
parties. The aim of this paper is to describe the process and
discuss some lessons learned.

In 2001 Great Britain (GB) suffered an outbreak of foot and
mouth disease (FMD), suspected of being initiated by the
smuggling of meat or meat products contaminated with
FMD virus (FMDV) which subsequently found their way
into incompletely treated pig swill. This led to strong
political pressure for action to control meat imports. In
response to the recommendations of the Royal Society
Inquiry into Infectious Diseases in Livestock (16), and

political pressure to provide evidence of the risk, in 2002
and 2003 the Department for Environment, Food and
Rural Affairs (Defra) commissioned a series of quantitative
risk assessments. These were to assess the risk of infection
of GB livestock by FMDV, classical swine fever virus
(CSFV), African swine fever virus (ASFV) and swine
vesicular disease virus (SVDV) due to smuggled meat and
meat products. Their findings were to assist in deciding
what future disease prevention and control policies would
best suit the specific circumstances of GB. The country has
a considerable global trade, and vast numbers of people
pass through key airports and ports. Thus, not only disease
control issues but also wider practical and business issues
must be considered when determining disease
control policies.

The risk assessments were undertaken using the guidelines
given in the World Organisation for Animal Health (OIE)
Terrestrial Animal Health Code (22), and are described in
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detail in two risk assessment reports produced by the
Veterinary Laboratories Agency (VLA) and published by
Defra (19, 20). It was clear from the outset that the
methodology had to reflect the many origins of meat
contaminated by the specified hazards, and the diverse
routes by which it is imported illegally into GB, and then
distributed such that livestock can be exposed
and infected.

Methods

In estimating the risk associated with the importation of
illegal meat, a common model structure was used to
develop the risk assessment for each virus. The model
parameters were specified for each of the viral hazards as
appropriate, reflecting the differences in the
microbiological characteristics of each of the four hazards.
The risk assessment model consists of three separate
components:

a) estimating the flow of illegally imported meat into GB

b) estimating the probability that meat is contaminated
with a virus, specifically FMDV, ASFV, CSFV, and SVDV

¢) identifying exposure pathways and estimating the
probability and frequency of infection in GB livestock
caused by contaminated meat.

Together these components, which are summarised
in Figure 1, represent the various pathways by which the
virus is transferred from its country of origin to livestock
in GB.

To give maximum information to policy makers, a
modelling approach was required which would allow for

Characteristics
of product types

Prevalence of hazard
by country

Quantity of illegal
meat by country

Y

Flow of illegal meat
contaminated with hazard

Inland exposure
pathways

Frequency of infection
of Great Britain livestock

Fig. 1

Summary of the components of the risk assessment to estimate
the frequency of infection of livestock following exposure to
illegally imported meat
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traceability of all significant parameters at each stage of the
process. The model was therefore constructed using an
object-oriented code, which also permitted examination of
the behaviour of the model at each step. The modelling
structure also reflects the various possible routes taken by
contaminated meat. Hence, the model is complex in terms
of the level of detail given by the model results, the
mathematical formulation, and the volume of information
and data that was collated to populate the model. The
following presents a summary overview of some of the key
components of the model. Full technical details are
published elsewhere (9, 20).

Estimating the quantity of meat imported
illegally into Great Britain

The primary source of data used to derive the flow of illegal
meat for this assessment was the illegal animal product
seizures (ILAPS) database. This database was set up at the
Ministry of Agriculture, Fisheries and Food (now a part of
Defra) in April 2001. Until April 2003, it recorded seizure
information provided both by enforcement agencies and by
other supporting agencies. These agencies included the
Association of Port Health Authorities, Local Authorities Co-
ordinators and Regulatory Services, the State Veterinary
Service and the Food Standards Agency (FSA). Until April
2003 Her Majesty’s Customs and Excise (now part of Her
Majesty’s Revenue and Customs [HMRC]) supported the
work of these agencies in various ways, including making
seizures in the public interest, but was not itself a legal
enforcement agency. However from that date, when it
obtained legal enforcement powers, seizure data was entered
directly into a database set up by HMRC, and data for April
to September 2003 was taken from that database. The
seizures reported included those from all countries which
were, at the time, outside the European Union (EU), and
thus included those which became Member States in 2004.

The ILAPS database holds data on seizures of products of
animal origin (POAQO) where the importers sought to evade
correct importation procedures. Information was gathered
on smuggled products in freight (both air and sea), mail,
and passenger baggage. Data were also collected where
smuggled products were seized inland from trading
premises. Data for entry onto ILAPS were collected on
meat (including poultry meat), fish, dairy products and
other goods, for example honey.

Once a seizure was made, the seizure data were submitted
by the agency concerned to the Illegal Imports Team
within the International Animal Health Division of Defra,
for entry to the ILAPS system. Ideally, these data should
have comprised:

— weight of the products seized

— point of origin
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— mode of transport

point of entry to the UK

— the enforcement agency which made the seizure

details of the importer and the exporter.

However, the database had a number of limitations. There
were problems in obtaining a unified approach to the data
submitted due to the multitude of reporting authorities.
Some agencies provided more details than others. In
addition, as the process of reporting became more
embedded, the frequency of reports increased. Thus the
data collected in the later months are more likely to give an
accurate picture of meat flows by type, origin, etc. Both the
risk assessment team and Defra were aware of these
limitations. However, even though ILAPS did not contain
complete details of 100% of the seizures made, it
represented the best dataset available at the time on the
level of seizures of illegal meat and meat products.

The data recorded on ILAPS made possible the
categorisation of the types of meat flows from the different
regions in terms of the meat species and product type.
Although seizure data can be taken as indicative of the
properties of the flow of illegal products from each region,
assessment of the quantity is more complex. The data in
ILAPS only recorded information about seizures. At that
time the system did not hold information about the
frequency of searches where no seizures occurred. In
addition, searches were not conducted on a random basis
but ad hoc, and targeted towards those routes (primarily
air passenger traffic from certain regions) where it was
known that there was a significant flow of POAO. It was
therefore necessary to develop ‘scale factors’ which related
the total quantity of illegal meat seized to the probable total
flow of successfully smuggled illegal meat.

To obtain scale factors for each mode of entry of illegal
meat (that is: sea freight containers, passenger baggage,
post plus courier, and air freight), data collected in another
exercise commissioned by Defra were analysed. In this
exercise, a number of additional checks were carried out at
major air and seaports, in an attempt to identify the
proportion of smuggled meat missed in existing routine
enforcement checks. It focused on the two modes of entry
considered to be of most significance: passenger baggage
and containerised sea freight. Data from this exercise
supplemented the routine data available in the ILAPS
database. This information provided a basis for deriving
scale factors for passenger baggage and sea freight, updated
to decrease bias as improved ILAPS data became available,
and formatted as distributions to take into account the
uncertainty inherent in the data source. This additional
study significantly enhanced capacities to use information
in the database to estimate the flow of illegal meat, and
highlights the importance of continuing communication
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between the risk assessment team and the risk managers.
Communicating difficulties about key data gaps enabled
the initiation of further work to help address those
data gaps.

In summary, the stages in generating a representative flow
of meat for the model are:

a) the assumption was made that the seized consignments
from a given region, as reported in the ILAPS database, are
representative of the number and type of illegal meat
imports from that region (but not necessarily the weight).
(It was recognised that this assumption may not always be
true, but no additional information was in existence.) The
difference between the total estimated number of illegal
imports and the number seized at ports was calculated by
using the scale factors;

b) each of the product type descriptions in the ILAPS
database (approximately 1,725 different words or phrases
because the information was collected in free format) was
translated into generic descriptions of meat species and
processes, using categorisations such as cattle, pig, sheep,
and cooked, dried, bone-in and de-boned to describe the
meat species and product types respectively;

¢) the four main transport modes for meat into GB (that is
sea freight, air passenger baggage, air freight and post)
were used to characterise the mode of arrival into GB from
each region;

d) the estimated proportion of the meat flow seized from
each region, by mode of entry, was derived from the scale
factors. This was expressed as a matrix, allowing the
numbers of importations for each region and transport
mode to be assessed separately, thus maintaining a high
degree of detail in the model and therefore in the final
estimates of risk;

e) the weight of meat imported in each consignment was
derived by sampling from a weight distribution obtained
by statistical analysis of the ILAPS data; these weight
distributions are a function of the mode of arrival.

The resulting estimates of the amount of illegal meat
imported were on average 11,875 tonnes of meat per year,
with a 90% certainty interval ranging from 4,398 to 28,626
tonnes per year. This estimate is based on seizure data
available at the time of risk assessment development:
specifically, the 29 months up to 30 September 2003.

Prevalence of hazard

For each region of the world the prevalence of each of the
hazards was required to enable an estimate of the
proportion of the flow that would be contaminated. A
major problem highlighted through the development of
these risk assessments was the shortage of data about the
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disease status of many of the individual territories
considered. Due to the way that trade can spread diseases
when pathogens are present, the global disease situation is
monitored, and data collected, by a number of
organisations. The main source of such information is the
OIE. Each year the OIE collates information on the disease
status of member countries for a number of diseases,
recording the number of establishments affected by each
disease that have been reported throughout the year.
However, the OIE members comprise only 73% of the
countries considered in this study. There is no centralised
source of disease-occurrence data for non-member
countries. As each member country initiates its own
reporting of disease occurrence, some countries may fail
to, or be unable to, report complete data. Some countries
do not report at all. Reports of disease occurrence are likely
to be underestimates, as some establishments that are
affected may go unnoticed or not be reported to the
appropriate authority within the country.

Other bodies are also involved in collating data on
outbreaks, though none are as extensive as the OIE
database. The World Reference Laboratories and United
States Department of Agriculture Animal Health Manual,
and the Food and Agricultural Organizations (FAO)
Emergency Prevention System (EMPRES) bulletins and
alerts provide relatively independent data (1, 4, 18).
However, these data are qualitative and not available for all
years. The European Commission for the Control of FMD
provides yearly updates on disease situation and control
measures for FMD but is limited to selected countries (5).
For some minor trading nations, particularly island
communities, there are no available data on previous
outbreaks, although import and export partners can be
identified. To address this key data deficiency, all available
data were aggregated to provide estimates of prevalence, as
summarised in Figure 2. The evidence base(s) for each
component of Figure 2 is given in Table 1. Initially this
system was intended to model illegal meat flows by
country of origin. However the data available were unable
to support this level of differentiation. Therefore, to reduce
the reliance on country-level data with their associated
high degrees of uncertainty, estimates were aggregated on a
regional basis. The final estimates of risk were therefore
less dependent on poor-quality, country-specific data.

Product characteristics

To estimate the levels of viral contamination, viral loads in
the tissues of infected animals were estimated from
published data; for example for FMD the following
references were used: pigs (2, 12, 13), sheep (17), cattle (3,
8). Survival data on the persistence of each of the hazards
were then incorporated into the model to determine how
well, and for how long, the virus will persist in the product
during processing and subsequently. Incorporation of this
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Fig. 2

Summary of the stages to estimate the prevalence of each
hazard in the 223 populated territories considered in the risk
assessment

information provides an additional level of distinction
between product types; for example CSFV has been
reported to survive in smoked meat for up to 90 days (15),
while in salted meat there is evidence of survival for up to
313 days (11). Accumulating these data with processing
times and transportation times from the region of origin to
GB made it possible to estimate the degree of degradation
in the viral contamination level which occurs during
production and transit. This allows an estimation of the
contamination level of the product at the point of import
into GB. The expected flows of meat into GB contaminated
with each of the hazards is summarised in Table 1I.

Inland exposure pathways

The final component of the model describes the
mechanisms by which the imported meat reaches
livestock, plus an estimate of the dose of pathogen (the
hazard) to which animals would be exposed. This was
achieved through the development of a module which
describes all the pathways by which each hazard may reach
livestock. These pathways include swill feeding, landfill of
meat waste from restaurants, and other methods
of disposal such as littering. The module includes the
pathways that appear on scientific grounds to be the most
significant, taking into account the microbiological
characteristics of each of the hazards and the impact of
each of the mechanisms and processes upon the virus. The
pathways modelled for FMD are shown in Figure 3. Full
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Table |

Evidence used to estimate the prevalence of each hazard in the territories considered in the risk assessment
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Parameter description Value Source of data (reference)
Probability meat is contaminated
Number of affected establishments - OIE (21), AVIS (1), USDA (18), EMPRES (4),
EUFMD (5), expert opinion (19, 20)
Level of underreporting 40% Expert opinion (19, 20)
Livestock population size - FAQSTAT (6)
Period of viable virus in tissues
Total duration of infection ~ ASF 230 days (10, 14)
CSF 19 days (10, 14)
SVD 12-21 days (10, 14)
Latent period FMD-cattle 1-7 days (10, 14)
FMD-swine 2-8 days (10, 14)
FMD-sheep 3-12 days (10, 14)
Acute period FMD-cattle, sheep 4-11 days (10, 14)
FMD-swine 6-7 days (10, 14)
Probability of death ASF 0.05-1 (10, 14)
CSF 0.95-1 (10, 14)
SVD 0 (10, 14)
FMD-cattle, swine, sheep 0.02-0.2 (10, 14)

Probability of selecting an infected non-farmed species

Proportion of population

10% lower than farmed

Triangular (0, 0.0022, 0.022)

Triangular (0, 0.0005, 0.005)

Triangular (0, 0.0004, 0.004)
Triangular (0, 0.002, 0.02)

Expert opinion (19, 20)

OIE (21)
OIE (21)
OIE (21)
OIE (21)

affected in an outbreak ASF
CSF
SVD
FMD
ASF . African swine fever
AVIS  : Advanced Veterinary Information System
CSF - classical swine fever
EMPRES :
EUFMD
FAQSTAT: Food and Agriculture Organization statistical databases
FMD  : foot and mouth disease
OIE . World Organisation for Animal Health
SVD . swine vesicular disease
USDA  : United States Department of Agriculture

details of the pathways for each hazard and evidence upon
which the pathways were selected are provided in the VLA
risk assessment (20). The absence of earlier studies meant
that many of the parameters relied on expert opinion.
Given the level of exposure (dose) for livestock, the
probability of infection was estimated using published
dose-response information; for example for FMD the
model of French et al. (7) was adopted. Aggregating these
probabilities over the entire flow of illegal imports
provided an estimate of the frequency of infection per year

for each hazard.

Frequency of infection of Great Britain

livestock

Table Il

Emergency Prevention System for Transboundary Animal and Plant Pests and Diseases of the FAQ
European Commission for the Control of Foot-and-mouth Disease

Estimated flows of the quantity of illegally imported meat
that is contaminated with each of the hazards per year into

Great Britain

Contaminated flow per year (kg)

Hazard 5th percentile Mean 95th percentile
African swine fever 0.007 0.046 0.138
Classical swine fever 75 263 794

Swine vesicular disease 0.002 0.007 0.021

Foot and mouth disease 64.6 214.2 565
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The inland exposure pathways for foot and mouth disease (FMD) describing the plausible routes by which FMD virus might reach

livestock from illegally imported meat

The frequency of infection is a result of the flow of
contaminated meat through the inland exposure pathways
which results in the exposure of livestock to each viral
hazard considered. The risk assessment provides a
numerical estimate of the risk posed by each region of the
world for each disease considered. The frequency of
infection per year for each hazard is summarised in
Table T11.

Model validation

Validation of risk assessment models cannot generally be
undertaken by comparing outputs with known values. The
known values (by definition) do not exist at the time, and
many years — possibly hundreds or more — may be needed
to verify the model for low probability estimates, even
though these may be of high impact and thus of crucial
importance to the risk manager. Thus risk assessment best
practice requires that such models are validated by peer
review, using appropriate biological and — for quantitative
models — mathematical experts. This process is designed to
ensure that the data used are the best currently available,
all assumptions are reasonable, and the mathematical
computations are correct. This peer review process was
undertaken for the model used in this assessment.
Biological and other relevant experts were consulted on
input data and risk pathways throughout the process.
Preliminary results were also subject to inspection by
relevant experts, which was followed by model review and
adjustment where appropriate. An independent peer

Table 11l

The frequency of infection per year for infection with each of
the hazards as a result of the illegal importation of meat and
meat products into Great Britain

Frequency of infection per year

Hazard
azar 5th percentile Mean  95th percentile

African swine fever 2.9 X 10° 6.1 x 10 2.3 %107
Classical swine fever 0.006 0.3 0.8
Swine vesicular disease 34 X100 69X 1070 22 X108
Foot and mouth disease 0.0017 0.015 0.053

review of the overall mathematical model was undertaken
when development of the model was complete.

Factors contributing to the risk
of Infection

Investigation of the factors that contribute to the risk of
infection will further inform our understanding of the risk
to livestock from the importation of illegal meat, aiding
decision makers when considering control policy. The risk
of infection can be considered in a number of informative
ways: for example, by region, by product type or by
exposure pathway. Some of the key insights gained from
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this work are summarised.

Risk of infection by region based upon mean
estimates

For full definitions of the regions, and the uncertainty
distributions surrounding the mean estimates, see VLA,
2004 (20).

— Imports from the Near and Middle East were the most
likely to cause infection with FMD, with imports from this
region accounting for approximately 47% of the frequency
of infection;

— imports from Eastern Africa represent the greatest
proportion of the risk of infection with ASE with imports
from this region accounting for approximately 96% of the
frequency of infection;

— imports from Western Africa represent the greatest
proportion of the risk of infection with CSE with these
imports accounting for approximately 79% of the
frequency of infection;

— imports from Eastern Europe represent the greatest
proportion of the risk of infection with SVD, with imports
from this region accounting for approximately 70% of the
frequency of infection. Some of the countries in this region
are now within the EU, and thus no longer have individual
import controls.

Product type based upon mean estimates

For full definitions of the uncertainty distributions
surrounding the mean estimates, see VLA, 2004 (20).

— Imports of cattle and pig meat represent the greatest
proportion of the risk of infection with FMD, accounting
for approximately 88% of the total frequency of infection.
Cattle were the dominant species, accounting for
approximately 64% of the total risk of infection. A large
proportion of the risk was attributed to exposure to FMDV-
contaminated bone-in and dried de-boned meat, with
imports of such products accounting for approximately
69% of the total frequency of infection;

— imports of de-boned meat are the most likely to cause
infection with ASE Imports of such products account for
approximately 77% of the total frequency of infection;

— imports of dried de-boned meat are the most likely to
cause infection with CSE Imports of such products account
for approximately 70% of the total frequency of infection;

— imports of ground meat (in matrix) represent the
greatest proportion of the risk of infection with SVD.
Imports of such products account for approximately 52%
of the total frequency of infection. De-boned meat is the
next largest contributor with 22% of the total frequency of

m

infection.

Import and inland routes

— The model considers the importation of meat by various
routes of entry. These are passenger baggage, air freight, sea
freight and post, plus couriers. The model results indicated
that passenger baggage was the biggest contributor to the
risk for each of the disease hazards. However, the large
quantities involved often suggested a commercial
incentive, rather than importation for private use;

— of all the possible pathways considered by which
livestock could be exposed to contaminated meat, meat
that follows the human carriage route contributes the most
to the risk of infection. Here individuals may
inappropriately dispose of leftover meat, for example by
littering, direct feeding or ‘fly-tipping’ (illegal dumping of
rubbish, often on the verges or in ditches along country
lanes). Tllegal swill feeding was the second largest
contributor to the risk (all swill feeding to pigs is now
illegal in GB), and scavengers at landfill sites the third.
However, based on mean estimates, these last two routes
account for a very small proportion of the total risk. The
feeding of backyard livestock and wild boar make minor
contributions to the estimate of risk;

— once the meat has passed through all the stages
considered by the model and results in livestock exposure,
for FMD it was found most likely that infection would
occur in pigs. Of the predicted risk of FMD infection per
year, on average 96% of the risk was associated with
commercially reared pigs, 3% with cattle, 1% with sheep
and goats, and a low risk in backyard pigs and wild boar.

Discussion

The development of the risk assessments posed a number
of challenges to both the risk managers and the risk
assessment team, including:

a) managing the complexity of the required information
about seizures. This was collected by a number of
organisations, making collaboration between organisations
essential;

b) appropriately involving stakeholders in the risk
assessment process, thus ensuring they are informed and
have the opportunity to contribute as the process develops,
and that they have realistic expectations of the insights that
risk assessments can and cannot provide;

¢) handling the development of risk assessments which are
fit for purpose — in this instance with a very large scope
and many intermediary results — while under pressure for
a quick completion due to the urgency of the issue;

d) communicating the use of the results and the
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importance of outputs from the risk assessment, in
addition to the estimates of risk.

Below we discuss these key issues further.

The importance of cross-organisational
collaboration and partnership

This risk assessment utilised many types of data from many
different sources. Some of the data — for example those
used to estimate the prevalence of FMD in each region of
the world, or to estimate the level of virus present in
different meat products, or for dose-response modelling —
relied heavily upon routinely reported outbreak data,
literature searches and individual biological experts.
However for other data, for example those needed to
estimate the probable quantity of illegally imported meat,
or to identify probable post-import exposure pathways,
there was no ‘routine’ source of information. New
approaches were necessary involving extensive
collaboration across different interest groups.

Taking the quantity of illegal imports as an example, there
were two major sources of data. The first was the ILAPS
database, a cross-organisational information-gathering
exercise set up in 2001 and run by Defra to record the
seizures of illegally imported meat, as identified primarily
by local and port health authorities (PHA). This required
the active involvement and support of several
organisations. The ILAPS database contained the hard data
which provided the starting point on which the estimates
of quantities of illegal imports were based. Despite the
imperfections of the database, it played an essential role as
an underpinning basis for estimates of illegal imports and
without it, it is hard to see how such an estimate could
have been made. The second major source of information
for this model input was HMRC and PHA officers
themselves. They were willing to set aside time to discuss
with the risk assessment team the methods, problems,
successes and failures in the checking procedures at points
of entry to GB. These discussions helped put the ILAPS
data into context and allowed the quantified estimation of
illegal imports. Without this essential cross-organisational
cooperation, primarily between Defra and HMRC but
including other organisations, it is very difficult to see how
this quantification could have been attempted.

The value of stakeholder involvement

Throughout the process, there was close stakeholder
involvement in the form of a steering group set up and
chaired by Defra. The steering group had representatives
from a wide range of organisations, including the National
Farmers’ Union (NFU), FSA, HMRC, local authorities,
commercial transport providers, restaurant organisations
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and others, and met regularly throughout the risk
assessment process. The meetings provided a very useful
forum for the exchange of information and ideas;
questions, disagreements and points of view were all aired
and technical explanations given. The format for involving
stakeholders developed as experience was gained, and in
such a way as to maximise efficiency and reduce time
diverted from the risk assessment itself. The most effective
format was found to be a brief presentation of progress,
with handouts supplied and time for debate, at meetings
held only whenever there was truly something new to
discuss. One particular issue which caused concern was
that of the presentation of intermediate results. Some of the
audience were unaware that risk model development is an
iterative process, and for this reason intermediate outputs
are no guide to the final result. However, we were asked by
Defra to provide these intermediate outputs, and this
caused temporary difficulties for some participants.

The steering group forum enabled the risk assessment
process and results to gain public support from a wide
range of stakeholders, which is vital in such a high profile
undertaking. Nevertheless this process is time consuming,
and for urgent projects it must be recognised that it does
delay the output.

Interpretation, uncertainty and the value of
results

Quantitative risk assessments, by definition, produce a
result in numerical terms. Developments in stochastic
methodology and the utilisation of expert opinion have
resulted in numerical outputs which incorporate and
describe the uncertainty in the system. This raises a
number of issues with regard to the interpretation,
meaning and use of those outputs.

When risks have to be managed and decisions made, it is
understandable that the more certain the facts, the easier it
is to make decisions and plan policy. Thus, in general, risk
managers would like uncertainty minimised. A single
number output from a quantitative risk assessment is
therefore easier to deal with and understand. One typical
initial response, when the 5th to 95th percentile range of a
distribution is very large (as in this case), is that ‘it doesn't
really help’. However, this totally understandable reaction
ignores the most important feature of the result: namely
that there are very large uncertainties, and they do need to
be taken into account when making decisions. A
deterministic model which gave as a result a single number
might have been easier to understand, but it would almost
certainly have been wrong — and where the uncertainties
are very great, it could be very badly wrong. Using
mathematics does not make uncertainty go away. The risk
manager who wants to make best use of a risk distribution
needs to understand exactly what that distribution is
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telling them, which is much more than a single number
ever could.

But the final result from a risk assessment, and in particular
a complex quantitative assessment such as this, is unlikely
to be the most important feature of that assessment. The
basis of any good risk assessment is the identification of the
‘risk pathway’, the chain(s) of events necessary for the
unwanted outcome to occur. The delineation of this risk
pathway itself will almost always provide insights, which
will assist the risk manager in managing the final risk.

In this risk assessment, for example, identifying all the
possible inland exposure pathways, and considering which
were plausible and which were not, was of great value, and
could be used again for assessments of other exotic
pathogens with similar characteristics. The specific
methodology used here also allowed for the estimation of
a vast number of intermediate outputs, for example the
quantity of illegally imported meat by region of origin, the
quantity of contaminated meat by type of product, and
many others. Again this provides insights into the problem
and indications of where risk reduction measures might
most successfully be employed. These are all outputs
which would have been impossible without the formal
methodology of a risk assessment, and for the intermediate
estimates, a quantitative risk assessment of the type
employed. Such insights are, in the authors’ opinion, at
least as valuable as the final numerical result, and probably
more so.

The risk manager is not the only person interested in the
results, however. The FMD epidemic, for example, was a
particularly sensitive and politically charged issue, and in
its aftermath there were many interested parties. The
difficulty of presenting uncertainty to an audience not used
to dealing with probabilities meant that the clarity of
presentation of the results was crucial if they were to be
understood. Although a ‘single number’ output would
have been simpler to present, it would have been
particularly misleading given the uncertainties in the data.
Of course, even when the uncertainties are explained, it is
very easy for those with other agendas to quote only, for
example, the mean values, thus distorting the results and
allowing misinterpretation.

Fit for purpose: how complex must a model be?

Risk assessments may range from something very brief,
rapid and simple, which would usually be qualitative, to
something very complex which takes considerable time
and resources, and which may be qualitative or
quantitative. The choice between simple or complex will
depend upon various factors, but one will be the speed
with which an initial answer is required. Where an output
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is required within a day, there is little choice in the
approach. However, in a situation such as the one
described in this paper, the initial request for a risk
assessment derived from an outbreak which had already
occurred. Although speed of response was identified as a
factor, a quantitative risk assessment was specified by the
risk managers concerned. Thus, the need for a trade-off
between speed and precision was present from the start.
The question therefore arises, would a simpler, speedier
model have been preferable? And if so, how could that
have been achieved?

The advantages of the complex methodology actually used
were that it was able to provide a great range of answers,
and multiple insights into the pathways involved. In
addition, simplification may have made model adaptation
to other diseases much more complicated. In this model,
so many factors were explicitly considered that the
adjustments to the model necessary for use with other
pathogens were very clear, specific, and data based — and
thus relatively simple. A simpler model (for example using
some kind of black-boxing to replace explicit parts of the
risk pathway) would only have been able to deliver a final
‘result’ with few variant arguments or scenarios.

It is difficult in any event to see how a useful but much
simpler quantitative model could have been developed
which covered all the risk pathways. The model used grew
out of a consideration of the risk under investigation —
which included potentially contaminated animal products
of a huge variety of types, with different properties and
from all regions of the world, reaching GB through a
number of routes, then passing through a wide variety of
inland exposure pathways to all susceptible livestock
species. Indeed, because of this, the assessment broke new
ground in microbial and animal health risk assessment
with respect to the scope (whole world, any product, any
route...) and mathematical structure of the model.

One apparent possibility for simplification might have
been to select a specific product from a specific country,
and look at the probability of that causing infection in GB.
But — unless this procedure were repeated for all products
from all countries individually, and gave some assessment
of comparable quantities by each route — this would not
have answered the questions about which were the riskiest
regions, or products or exposure pathways. And so we
arrive full circle back at the need for a model of the type
and complexity used, if we wish to answer the questions
posed. Such a model takes time to build, and resources to
provide the data inputs — but once built can be re-used and
adapted as new data becomes available, or for other
pathogens. Of course, incorporation of newly available
data or model adaptation for other pathogens require
model validation of equivalent rigour to that described for
initial use.
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Was this large and complex project worth the
resources used?

The intention of the risk assessment was to provide
information to help guide strategies for reducing the
specified risks in the future. To this end, insights were
provided which can be summarised as follows:

— illegal importation of meat contaminated with the
hazards specified is a plausible contributor to the risk of an
outbreak occurring in GB

— the types of meat products, and the regions from which
they originate, which make the largest contribution to the
risk were identified

— a number of preconceptions about the possible origins
and pathways of infection were examined and discounted

— the main modes by which contaminated meat arrives in
GB were identified

— potential exposure pathways were elucidated

— the major data gaps which prevent the reduction of
uncertainty in the results were identified.

These insights have been useful in a number of ways.
Information on the patterns of flow of illegal meat into GB
has subsequently been incorporated into policy and
practice to help inform enforcement activity by HMRC, for
example in targeting checks on passenger baggage.

The risk assessment highlighted the problems inherent in
having a number of authorities responsible for border
security, in terms both of enforcement and of data
gathering. There has been a huge increase in enforcement
at the border since HMRC took over responsibility for anti-
smuggling activity against illegal imports in April 2003,
reflected by a massive increase in seizures of POAO since
that time, as shown in Table IV.

As with any quantitative model, the specific results reflect
the data inputs. Changing conditions will lead to changes
in the data, and once available this can be incorporated
into the model. For example, new data on seizures or on
the current global disease situation could be incorporated
relatively easily to give an updated assessment if required.
In fact, following on from the identification of the key data
gaps, and to put the risk from illegal imports into the
overall GB risk context, a further related project is now
being undertaken: a qualitative risk assessment looking at
legal and illegal imports of animals and animal products,
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Table IV
Number of seizures of products of animal origin
by year from 1 April 2001 to 31 March 2005

Period Number of seizures
1 April 2001 — 31 March 2002 2,053
1 April 2002 — 31 March 2003 7,819
1 April 2003 — 31 March 2004 15,838
1 April 2004 — 31 March 2005 25,610

from both within and outside the EU. New data identified
in this may in due course be appropriate for updating the
quantitative model. As has been stressed, due to the high
level of uncertainty, the results obtained must be
interpreted with caution. More complete quantitative data
would begin to reduce this uncertainty, and targeted
studies are the only way to obtain this and thus get
maximum benefit from the model.

In summary, a number of demonstrated benefits have
resulted from this work, but to maximise use of the
modelling method developed requires data not yet
available. Perhaps the model is a methodological
development which is ahead of its time.
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Etude de cas sur I'évaluation quantitative des risques : les viandes
importees illégalement en tant que vecteurs de maladies

M. Wooldridge, E. Hartnett, A. Cox & M. Seaman

Résumé

Les foyers de fievre aphteuse, de peste porcine africaine, de peste porcine
classique et de maladie vésiculeuse du porc peuvent engendrer d'importants
colits économiques et sociaux et de graves limitations aux échanges. Un certain
nombre de marchandises sont susceptibles d'étre contaminées par les agents
de ces maladies, notamment les viandes et les produits carnés tirés d’animaux
infectés. La Grande-Bretagne a mis en ceuvre diverses réglementations visant a
empécher l'importation de ces agents pathogénes. Néanmoins, |'importation
illégale de viandes représente un moyen de se soustraire aux contrdles et par la
méme un risque que des agents pathogénes soient importés. Le présent article
examine une série d'évaluations du risque de fievre aphteuse, de peste porcine
classique, de peste porcine africaine et de maladie vésiculeuse du porc auquel
est exposé le cheptel britannique par suite de I'importation illégale de tout type
de produit carné en provenance de n’'importe quelle région du monde. L article
décrit I'élaboration d’'un modéle d’évaluation quantitative du risque visant a
identifier les principaux facteurs de ce risque et passe en revue les problémes
posés par la réalisation de ces évaluations complexes.

Mots-clés

Controle des maladies — Evaluation quantitative du risque — Fiévre aphteuse —
Importation — Importation illégale de viandes — Maladie vésiculeuse du porc — Peste
porcine africaine — Peste porcine classique.

[ |

Ejemplo de evaluacion cuantitativa del riesgo: la carne
de contrabando como vector de enfermedades

M. Wooldridge, E. Hartnett, A. Cox & M. Seaman

Resumen

Los brotes de fiebre aftosa, peste porcina africana, peste porcina clasica y
enfermedad vesicular porcina pueden inducir importantes pérdidas econémicas
y problemas sociales y acarrear estrictas limitaciones al comercio. Muchos
articulos pueden resultar contaminados, en particular la carne y los derivados
carnicos procedentes de animales infectados. En Gran Bretafia estan en vigor
una serie de reglamentos para impedir que esos patégenos penetren en el pais.
Sin embargo, la importacion ilegal de carne es una practica inasequible a los
controles, y por ello una posible via de importacion de patégenos. Los autores
describen una serie de procesos para determinar el riesgo de que la poblacion
de ganado britdnico contraiga una de las cuatro enfermedades citadas a
resultas de la importacion ilegal de cualquier producto carnico de cualquier
region del mundo. También exponen la elaboracion de un modelo de
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determinacion cuantitativa del riesgo, concebido para identificar los principales
factores que contribuyen a ese riesgo, y examinan las dificultades que se
plantean al llevar a cabo evaluaciones de semejante complejidad.

Palabras clave

Contrabando de carne — Control de enfermedades — Determinacion cuantitativa del
riesgo — Enfermedad vesicular porcina — Fiebre aftosa — Importacién — Peste porcina
africana — Peste porcina clésica.
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The illegal introduction of rabbit
haemorrhagic disease virus in New Zealand
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Road, Te Marua, Upper Hutt, New Zealand

Summary

In 1997, a group of pastoral farmers, frustrated by governmental and official
responses to their problems of rabbit control, introduced and spread the rabbhit
haemorrhagic disease virus in a clandestine operation that succeeded in
distributing infection over a large area of the South Island before the disease
was detected by government officials. The government concluded that
eradication was not technically or economically feasible and the disease was
accepted as being endemic.

The episode highlighted the inadequate decision-making environment that
existed at the time, now improved by the passage of the Hazardous Substances
and New Organisms Act.

It also highlights the importance of having a comprehensive biosecurity
detection and response capability, including the ability to conduct prompt risk
assessments, since preventing entry of hiological agents may be difficult to

achieve in the face of a determined adversary.

Keywords

Biocontrol — lllegal release — Rabhit haemorrhagic disease.

Introduction

In late August 1997, dead rabbits were found on a farm in
the South Island of New Zealand. Post-mortem and
laboratory studies confirmed that death was due to
infection with the rabbit haemorrhagic disease (RHD)
virus. An emergency disease-control response was initiated
by the Ministry of Agriculture and Forestry (MAF). The
farm was placed under quarantine and an area movement
restriction implemented in an effort to contain infection in
that area. However, in the course of investigations during
the following week, it became apparent that the disease
was already widely distributed over a large area of
the South Island.

The RHD virus had been deliberately introduced from
Australia and multiplied by the inoculation of captured
wild rabbits whose tissues (mainly liver and spleen) were
harvested at death and homogenised; the homogenate was
then applied to grain, carrot and parsnip baits to distribute
over farms infested with rabbits. The carcasses of infected
rabbits were also distributed to create infection foci.
Although the principal objective was to spread infection as
widely as possible, it became clear that both biocontrol

(control of the rabbit population through the propagation
of an epidemic from infection foci) and biocide (use of
infected baits to kill individual rabbits) objectives were
being pursued. Infectious material was passed covertly
from farmer to farmer to ensure wide distribution.

It became clear that the introduction and spread of the
virus had been managed in a highly effective clandestine
operation involving a significant number of farmers who
farmed land prone to infestation by rabbits. The operation
had been in effect for several weeks before the outbreak
was first officially recognised. Anecdotal evidence suggests
that the virus was in New Zealand before the official
decision not to permit the release was announced.

The MAF was forced to announce that no prosecutions for
possession of the virus (possession and deliberate spread
were illegal at that time) would be taken, in order
to encourage farmers to provide the information needed to
gauge the extent of the infected area. The extensive
distribution led to the conclusion that eradication was
probably not technically feasible and could not be justified
economically. The political and legal ramifications of this
decision are discussed below.
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Why did it happen?

The European rabbit (Oryctolagus cuniculus) was
introduced to New Zealand in the 19th Century and
rapidly established itself over most of New Zealand. By the
late 19th Century, rabbit numbers had reached pest
proportions in many areas of pastoral land, particularly in
the drier areas (rainfall 300 mm to 600 mm per year), and
were having a severe impact both on pastoral farming
and on the environment.

Between 1887 and 1995, the New Zealand government
subsidised the costs of control, and control measures were
implemented by regional committees. In 1990 the
government decided to withdraw its financial support and
a five-year phase-out programme was implemented. At the
end of this programme, farmers became responsible for
meeting the costs of rabbit control undertaken on their
own account and/or imposed on them by regional
government. For many who farmed pastoral land that
favoured the development of high-density rabbit
populations, these costs became a severe impost on the
farming budget which precluded expenditure on
other essential inputs. In some cases, the costs were
financially crippling.

An attempt to introduce the myxoma virus as a biocontrol
agent in the 1950s was unsuccessful because of the lack of
suitable vectors. A new application to introduce the
myxoma virus and a rabbit flea vector in 1991 was rejected
in 1993, the government opting to invest in Australian
research on the RHD virus as potential biocontrol agent
because it was seen as a more publicly acceptable option.

The escape of the RHD virus from the field trial site on
Wardang Island, South Australia in September 1995 and
its rapid dissemination over most of southern Australia
caused New Zealand to step up its consideration of the use
of the virus as a biocontrol agent. However, the risk of an
uncontrolled release of the virus in New Zealand was seen
as something to be avoided. The immediate response to
this risk was to declare the virus an ‘unwanted organism’
under the Biosecurity Act 1993 and to increase vigilance at
the borders. The declaration made the possession and
deliberate spreading of the virus illegal.

A group of interested parties filed an application to import
the virus as a biocontrol agent in June 1996 but, after a
protracted and often acrimonious period of public
consultation and debate, the Deputy Director General of
MAE acting under delegated authority, decided to reject
the application (4). A quirk of New Zealand law at the time
gave responsibility in this matter to a bureaucrat rather
than having the decision taken at a political level. The
grounds for declining the application to import the virus
were that, although the identified risks were not sufficient
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to preclude introduction of the virus at some future time,
too little was known of the likely epidemiological
performance of the virus in the New Zealand environment
to justify those risks at that time. However, the decision-
maker drew attention to some consequences of the
decision: the inability of farmers to meet the costs of rabbit
control with the available technologies would have serious
impacts on the environment as well as on productivity.
This warning was largely ignored.

A feature of the public consultation process leading up to
the decision on the application was the high degree of
polarisation of opinion and the widely divergent
perceptions of the risks in the community. An analysis of
the risk-communication process (6) concluded that
although considerable effort was made to ensure that the
public were well informed, they did not become engaged
with the issues until a very late stage, and that the debate
was fuelled by public disagreement among scientists on the
interpretation of data and risk assessment. In such
circumstances the decision inevitably created winners
and losers.

Rejection of the application was angrily received in
political and farming circles. The decision was publicly
criticised by the Prime Minister, Minister of Agriculture
and farming leaders. The anger was sufficient to encourage
some farmers to take matters into their own hands.
Anecdotal evidence suggests that a negative decision had
been anticipated and that plans for the illegal release were
already in place if not already implemented.

Political and legal
consequences

When it was concluded that eradication was not feasible,
the government opted for a pragmatic (some say
expedient) approach. Changes to the law were necessary to
legitimise the possession and spread of virus-infected
material, give legal effect to the MAF%s decision not to
proceed with prosecutions for the previously illegal
possession and spreading, and to alter the status of the
virus from the ‘unwanted organism’ classification.

The way in which the application to import the virus as a
biocontrol agent had been considered, through
bureaucratic rather than political channels, highlighted a
deficiency in the national law at the time. This has been
corrected by the passage of the Hazardous Substances and
New Organisms (HSNO) Act, which defines the decision-
making process, the decision-making body, and the ability
for decisions to be made at a political level in appropriate
circumstances. It is likely that the decision on the RHD
virus application would have been made at the political
level had the law been in force at that time.
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However, it is by no means clear that, if a future decision
made under the HSNO Act was unpopular with a
particular group, this would be less likely to lead to an
illegal act. In the event that such an illegal act led to the
introduction and establishment of an organism, the same
considerations would apply as in the case of the RHD
virus. The decision would still be based upon the feasibility
of and justification for selection of the available options:
eradication or control of the organism, or alternatively
acceptance or exploitation of its presence. The reasons for
a decision to keep an organism out of a country are not the
same as the reasons that govern what to do once that
organism is established. Establishment of an organism may
fundamentally alter the status and decision-making
environment of a country in which the establishment
occurs.

Biological consequences

Rabbit haemorrhagic disease is now endemic to New
Zealand. The initial epidemic significantly reduced the
abundance of rabbits in most parts of the country, but the
extent of reduction in numbers varied in time and in space
(5) for reasons that are not entirely clear. One explanation
is the persistence of rabbits immunised by surviving
infection or being exposed to non-viable virus by virtue of
the methods used to spread the tissue homogenates.

Since the initial epidemic, periodic localised epidemics,
occurring usually in the late summer and autumn, reduce
local populations. Long-term survival of virus nucleotides
in wild rabbits has been demonstrated, with genomic
length sequences found in two samples that suggest these
rabbits retain the potential to be infectious (2).

In most parts of New Zealand, rabbit numbers fluctuate
around a low mean number as the result of the impacts of
unfavourable weather and predation on the survival of
young rabbits. In this situation, RHD has a minimal
impact. In the drier parts of New Zealand, survival of
young rabbits is higher in spite of predation, and here RHD
continues to have a beneficial effect on numbers. While the
use of other forms of control (poisons, shooting) has not
been eliminated, the overall costs of rabbit control are
much more acceptable to farmers than in pre-RHD days.

Domestic rabbits can be protected by maintaining isolation
and vaccination.

Conclusions

There have been a number of reviews of the legal, political
and social consequences of the release of RHD virus in
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New Zealand (1, 3, 7). The following are the author’s
conclusions. They draw on the findings of the reviews but
should be regarded as personal views rather than a
summary of those findings.

The introduction of RHD virus

The illegal introduction and spread of RHD virus was
probably an inevitable consequence of the official decision
not to permit the legal introduction of the virus as a
biocontrol agent. How the introduction was achieved has
not been determined, but much is now known about the
concerted campaign to spread the virus, once introduced.
The farmers responsible considered their livelihoods were
threatened, felt betrayed by successive refusals to allow
biocontrol agents to be imported, and let down by their
government’s perceived failure to recognise their plight.
Many show no remorse for their actions.

Vulnerability of borders

It is difficult to conceive of border control measures that
would have prevented the introduction of the virus in the
face of a determined effort by a person or persons with
sufficient understanding of how to get viable virus into
the country.

Policy-making

The policy consequences of a negative decision on the
application to import the virus were not thought through,
and the warnings of the decision-maker were ignored.

The Hazardous Substances
and New Organisms Act

New Zealand now has a much better legal framework for
making such decisions (the HSNO Act) but this provides
no guarantee that disaffected persons will not take the law
into their own hands in the future. However it is likely that
the consequences of a particular decision will be more fully
explored as part of the decision-making process in future.

The threat

The actions of the farmers have been likened to
bioterrorism. While their motives may not have been the
same as those of a terrorist, they demonstrated how
efficient organisation can frustrate official efforts to prevent
the introduction and establishment of a disease agent.

The need for response capability

New Zealand’s biosecurity capability has earned respect
over many years, and with the establishment of Biosecurity
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New Zealand has had its scope and capability further
extended. Bioterrorism is a recognised threat and
contingency planning for it is in place. However, recent
world events have demonstrated that all too often the
official response has to deal with the aftermath of a terrorist
act rather than prior prevention. This emphasises the

Rev. sci. tech. Off. int. Epiz., 25 (1)

critical importance of having a carefully planned
comprehensive response capability with the capacity to
make rapid operational decisions and obtain political
endorsement of them.

Lintroduction illégale du virus de la maladie hemorragique

du lapin en Nouvelle-Zélande

Peter O'Hara

Résumé

En 1997, un groupe d'éleveurs pastoraux, décus par les réponses
gouvernementales et officielles aux problémes que leur posait le contrdle des
populations de lapins, ont introduit et disséminé le virus de la maladie
hémorragique du lapin dans le cadre d'une opération clandestine qui a eu pour
résultat de répandre I'infection dans une grande partie de I'lle du Sud avant que
la maladie soit détectée par des responsables gouvernementaux. Le
gouvernement a conclu que I'éradication de la maladie n'était pas réalisable
d'un point de vue technique ou économique et le caractere endémique de la
maladie a été accepté.

L'épisode a mis en lumiére I'inadéquation du cadre décisionnel qui existait a
I'époque, désormais amélioré par l'adoption de la loi sur les subtances
dangereuses et les nouveaux organismes.

L'épisode montre également combien il est important de disposer de capacités
globales de détection des problemes de biosécurité et de réaction a ceux-ci, y
compris en matiere d'évaluation rapide des risques, puisqu'il peut étre difficile
d'empécher l'introduction d’agents biologiques face a un adversaire déterminé.

Mots-clés
Controle biologique— Dissémination illégale — Maladie hémorragique du lapin.
[

La introduccion ilegal del virus de la enfermedad hemorragica
del conejo en Nueva Zelanda

Peter O'Hara

Resumen

En 1997, un grupo de ganaderos, frustrado por la respuesta de la administracion
a sus problemas para controlar las poblaciones de conejos, introdujo y propagé
el virus de la enfermedad hemorragica del conejo en una operacién clandestina,
con la que consiguid extender la infeccién por una vasta zona de la Isla Sur
antes de que las autoridades la detectaran. El Gobierno llegé a la conclusion de
que la erradicacion no era técnica y econémicamente viable y se resigné a
considerar endémica la enfermedad.
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Aquel hecho puso de manifiesto la inoperancia de los mecanismos decisorios
existentes por entonces, mejorados ahora con la aprobacion de la “Ley sobre
sustancias peligrosas y nuevos organismos”.

Esa experiencia también deja patente la importancia de disponer de un sistema
global de deteccion y respuesta de seguridad bioldgica, lo que incluye la
capacidad de determinar riesgos con rapidez, puesto que, ante determinados
adversarios, puede ser dificil impedir la penetracion de agentes bioldgicos.

Palabras clave

Control biologico — Diseminacidn ilegal — Enfermedad hemorragica del conejo.
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Summary

In Japan, the need to improve countermeasures against biological weapons was
recognised after the Aum Shinrikyo cult attempted to use biological weapons in
1995. This paper describes how the two relevant ministries in Japan worked
together to cope with recent disease outbreaks, including cases of classical
swine fever (CSF) and avian influenza, which evidence suggests might have
been the result of the deliberate misuse of unauthorised vaccines that had been
illegally imported. By implementing successful control measures the two
ministries were able to eradicate all the diseases within very short periods.

In the past few years, the Republic of Korea has also experienced outbreaks of
foot and mouth disease, highly pathogenic avian influenza, and CSF, all of which
had previously been absent (or had been eradicated) in Korea. A review of the
historical background, major events of the outbreaks and the control measures
which were implemented are presented here.

Keywords
Anthrax — Classical swine fever — Foot and mouth disease — Highly pathogenic avian
influenza — Japan — Republic of Korea — Severe acute respiratory syndrome — Smallpox
— Z00nosis.

biological weapons required by the Defence Agency and the

Japan

Bioterrorism countermeasures in Japan

Prior to their famous 1995 sarin gas attack in Tokyo’s
subways, the Aum Shinrikyo religious cult had
disseminated Bacillus anthracis and had also attempted to
release botulinum toxin on multiple occasions. It was these
attacks that prompted Japan’s Defence Agency to examine
their countermeasures against biological weapons.
However, their basic knowledge of biological weapons was
limited at that time, and specific requirements for the
detection and protection of biological agents were not
included in their discussions.

In 2000, a committee of experts on anti-bioterrorism was
formed in order to study the countermeasures against

armed forces in Japan — the Japan Self-Defence Forces’. The
committee members first studied the anti-terrorism policy of
the United States of America (USA), then, in April 2001,
they debated the essential countermeasures to bioterrorism
that should exist in Japan and published concrete
recommendations for the Defence Agency. These
recommendations highlighted the need for a better
understanding of biological weapons, the international
challenges they present, and the current capacity for
eliminating the risks they pose, and focused on fundamental
approaches to bioterrorism and countermeasures to
biological weapons by the Self-Defence Forces. Although
these recommendations were designed for the Defence
Agency, it was extremely important that they included
advice for the Self-Defence Forces as they have been and will
be on front-line duty during major national disasters.
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Shortly after 9/11 in 2001, a meeting was held at the Cabinet
Office to review countermeasures against biological
weapons. In the meeting, Government Ministers discussed
the coordination of policies among different ministries, and
it was decided, at the Prime Minister initiative, to establish
a crisis-management task force. At present, Japanese public
health law already incorporates procedures for crisis
management. The official bio-defence policy in Japan
includes programmes for the enhancement of healthcare
systems, co-operation among healthcare facilities, strict
control over biological and biochemical agents, the provision
of accurate and timely information, and the strengthening of
skills to cope with terrorism. However, some people consider
that it does not include concrete and substantial proposals
that would enable Japan to defend itself if biological weapons
were ever actually used. To strengthen existing laws the
Government decided that the Ministry of Education,
Culture, Science and Technology, the Ministry of Health,
Labour and Welfare (MHLW) and the Ministry of
Agriculture, Forestry and Fisheries (MAFF) should strictly
control the storage and distribution of hazardous pathogens,
such as B. anthracis, haemorrhagic fever virus, and foot and
mouth disease (FMD) virus.

In recent years, several unexpected outbreaks of zoonoses
and diseases of farm animals have occurred in Japan. The
diseases that primarily involved public health were dealt
with by the MHIW, and those primarily affecting
agriculture by the MAFE Zoonotic diseases such as
anthrax, bovine spongiform encephalopathy (BSE) and
rabies are managed by both MHIW and MAFE

Ministry of Health, Labour and Welfare

The organisational structure of the departments and
divisions within the MHILW has been described elsewhere
(11). All infectious diseases of public health concern,
including some zoonoses, are dealt with by the Tuberculosis
and Infectious Diseases Control Division, which forms part
of the Health Service Bureau of MHLW. The MHLW has held
a series of committee meetings related to bioterrorism, and
since October 2001 it has published a total of 27 guidelines
and regulations on its home-page (http://www.mhlw.go.
jp/kinkyw/j-terr.htmD).

These guidelines cover anthrax (B. anthracis), botulism
(Clostridium botulinum toxin), plague (Yersinia pestis),
smallpox (variola major), tularaemia (Francisella tularensis)
and viral haemorrhagic fevers (filoviruses [e.g. Ebola,
Marburg] and arenaviruses [e.g. Lassa, Machupo]). Among
them, anthrax and smallpox are thought to be the most
dangerous and powerful candidates for biological
weapons; all these diseases, except smallpox and plague,
are zoonoses.
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Smallpox and anthrax

In Japan, official bioterrorism countermeasures have
focused on anthrax and smallpox. But information on
other infectious diseases, including how to respond in
emergency situations, has been published through the
home-pages of the MHLW.

In accordance with government smallpox guidelines (7), a
stockpile of smallpox vaccine has been prepared as an
urgent matter because the younger age group has not been
vaccinated. Simulation exercises for smallpox outbreaks
that may occur as a result of a bio-terrorist attack have also
been proposed. At present, the smallpox vaccine is fully
stockpiled in Japan and priority would be given to medical
doctors, fire-fighters, policemen, and other first
responders.

The control of anthrax is easier than smallpox, because
person-to-person anthrax infection rarely occurs. The most
effective countermeasure for the prevention and treatment
of anthrax is to have a sufficient stockpile of antibiotics. As
B. anthracis is sensitive to various kinds of antibiotics Japan
has a stockpile of antibiotics sufficient to deal with initial
attacks. Just after 9/11, new quinolone antibiotics, such as
ciprofloxacin, were approved as drugs which would be
covered by the national health insurance scheme. In
addition, a stockpile of disinfectant is essential for
combating environmental contamination by bacterial
biological weapons such as B. anthracis.

It was emphasised in the White Paper on defence
published in 2000 that advanced knowledge of biological
weapons should be urgently acquired, but the budgetary
provisions for the development of new techniques to
detect, inspect, diagnose, prevent and treat anthrax were
not provided, as the ministries concerned generally give
low priority to rare infectious diseases. Just after 9/11, the
financial resources were made available to some extent, but
it has not been sufficient.

Severe acute respiratory syndrome

In March 2003, shortly after the occurrence of severe acute
respiratory syndrome (SARS) in Hanoi and Hong Kong,
the MHLW issued the World Health Organization (WHO)
case definitions for reporting SARS, and started
surveillance in Japan. The SARS Surveillance Committee
was established to verify all the cases reported to the
MHLW and to announce the results.

For the Japanese administration the SARS outbreak was the
first outbreak of an emerging infectious disease since the
enactment of the revised Infectious Disease Control Law in
April 1999. In early April 2003, the Infectious Disease
Control Law was revised again and it was decided that SARS
would be newly classified as a Category I infectious disease.
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In June 2003, a physician from Taipei China visited Japan
as a tourist, and became symptomatic. He was hospitalised
shortly after his return home, and was diagnosed with
SARS. Immediately, traceback investigations in Japan were
conducted by the local governments and the MHLW, and
they later confirmed that there was no secondary case
among any of the people who had been in contact with the
physician in Japan (1).

As a result of the SARS surveillance programme the medical
infrastructures of Japan were reviewed and further improved,
the guidelines for the management of SARS patients in
hospital were also improved, and the quarantine systems for
Category I diseases were reinforced. Also, the emergence of
SARS raised some issues related to the control
of bioterrorism, such as the medical infrastructure required
when international air travel is involved, the quick
establishment of diagnostic capacity for a new disease, and
the management of disease information to avoid public
panic. The importation of wildlife such as Himalayan palm
civets and raccoon-dogs coming from the People’s Republic
of China was prohibited.

Systematic countermeasures are considered necessary in
view of an ever increasing threat of bioterrorism. A series
of meetings have been and will be held by the MHLW in
order to strengthen the measures to cope with all infectious
diseases that might be artificially introduced.

Ministry of Agriculture, Forestry and Fisheries

The organisational structures of the MAFF have been
described in a previous report and will not be discussed
here (11). In 2001, shortly after 9/11, MAFF formed the
Head Office for anti-bioterrorism under the leadership of
the Minister of Agriculture, Forestry and Fisheries. This
office collaborated closely with Cabinet Headquarters in
collecting and disseminating information about market
prices and the movements of agricultural products,
evaluating economic losses of agricultural industries, and
ensuring the safety of the staff members engaged in
counter-bioterrorism activities. The first countermeasure
taken by the MAFF was to tighten the storage systems of
pathogens of socio-economic importance.

In recent years, a series of unexpected disease emergencies
have surfaced in Japan, and the Animal Health Division of
MAFF has been engaged in the control of FMD, highly
pathogenic avian influenza (HPAI) and classical swine
fever (CSF).

Foot and mouth disease

Japan had been free from FMD since 1908, but in March
2000 an unusual disease in cattle in Miyazaki Prefecture,
south western Japan, was reported by a veterinarian.
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Within a few days the disease was confirmed as FMD by
the National Institute of Animal Health. A 50 km restricted
zone was put in place, but the disease spread to two other
farms within this zone, and all cattle in those three farms
were destroyed and buried. The virus isolated was an
unusually mild strain of type O FMD virus. A total of
47,177 serum samples were tested, but no seropositive
cases were found other than on the three farms previously
mentioned.

Sero-surveillance for type O virus was expanded to
investigate the cattle on farms where imported straw or hay
were used, and another positive case was detected in April
2000 in a farm in Hokkaido (northern Japan); 705 cattle
on the farm were killed and buried. No other seropositive
cases were found.

The type O virus isolated in Japan was very mild, and did
not spread as easily as the type O viruses found in Taipei
China or the Republic of Korea in 2000. It was
experimentally proved that the strain isolated in Japan
could grow and produce typical lesions in pigs, but could
not produce any signs of infection in Holstein cattle. Those
observations indicated that the strains of type O virus in
Japan’s neighbouring countries were not of the same origin;
the strain in Japan was most similar to isolates from South
Africa (2000) and the United Kingdom (UK) (2001) (3, 10,
12). The type O virus isolated in Japan was most probably
introduced from a neighbouring country via imported
straw. In view of the fact that the virus was exceptionally
mild it was concluded that the FMD virus had been
introduced into Japan unintentionally.

Highly pathogenic avian influenza

Highly pathogenic avian influenza had been absent from
Japan since 1925, but in January 2004, an outbreak of HPAI
on a poultry farm in Yamaguchi Prefecture (western Japan)
was confirmed, and 35,000 layers were slaughtered and
buried. On 16 February 2004, HPAI appeared in Obhita
Prefecture, at a very small pet farm of 13 bantams and one
duck, and all birds were killed and buried. On 28 February
2004, a third HPAI outbreak occurred at a layer farm in
Kyoto Prefecture, and 198,000 chickens were slaughtered.
Prohibited zones were established around the three farms
and all eggs originating from the farms within these zones
were destroyed. The owner of the farm in Kyoto prefecture
was punished due to an intentional delay in reporting the
disease. A fourth and last outbreak was reported on 3 March
from a broiler farm near Kyoto, 5 km away from the third
farm. Approximately 275,000 birds died or were slaughtered
and over one million eggs were destroyed due to the above
four outbreaks of HPAI in Japan. However, the farms in
Kyoto were distant from the other farms where outbreaks
occurred and there was no epidemiological evidence to prove
that the infection was spread by the movement of humans or
poultry products (6).
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All virus isolates in Japan were H5N1 virus; they were
closely related to the strain isolated in the Republic of
Korea (similarity more than 99%), but different from those
isolated in Vietnam and Thailand in 2004 (similarity 93%).
The same H5N1 virus was also isolated from nine dead
crows in the Kyoto area, indicating that wild birds could
spread the disease in Japan. For these reasons, it is
considered that the HPAI epizootics in Japan in 2004 were
caused by the movement of wild birds and not by human
movement (21).

More recent surveillance for avian influenza (AI) started in
June 2005. Subsequently, the presence of a low pathogenic
avian influenza (LPAI) virus, subtype H5N2, has been
found in Ibaraki and Saitama Prefectures. The virus
isolated showed 94% to 97% similarity with the virus
strains isolated in Guatemala between 2000 and 2002. A
MAFF expert committee indicated that the outbreaks of
Al might be the result of using an unauthorised defective
vaccine that had been illegally imported.

Classical swine fever

There were no outbreaks of CSF in Japan between
1993 and 2003. In 2000, vaccination was suspended in
32 prefectures when the Government decided to prohibit the
use of the vaccine without the authorisation of local
government. By October 2004, the number of farms
authorised to vaccinate had been reduced to 4% of all farms
in Japan. It was under these circumstances that the spread of
CSF virus (CSFV) was confirmed on five farms between
March and September 2004 in Kagoshima Prefecture (south-
western Japan). Four of the five farms were located within a
1 km radius; one was about 100 km away from the other
four farms. The virus isolated from those five farms was
confirmed as CSFV, but the virus was not the same as the
vaccine strain (GPE") authorised for use in Japan. The strains
isolated in those five farms were identical, but were different
from the field virus previously isolated in Japan and were
different from the vaccine strains widely used abroad (16).

Investigations of the origin of the virus on those farms
revealed that the owner of the first farm injected a medicine
into the pigs that had been sick for a few months even after
antibiotic treatment. The manager of the farm bought the
medicine from an unidentified person. The medicine, which
did not have a proper label and which could have contained
an unauthorised virus strain, was injected into the farms’s
1,144 pigs. The outbreaks on the neighbouring farms were
due to the spread of virus from the first farm via the
movement of vehicles, humans, pets and wildlife. The origin
of the virus isolated from a farm 100 km away was not
identified, but the characteristics of the virus were identical
to those from the other four farms. In total, 3,669 pigs on
five farms were slaughtered (World Organisation for Animal
Health [OIE] weekly report dated 3 December, 2004).

It was concluded that the disease was caused by a virus
which was contained in the medicine introduced by an
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unidentified person from a neighbouring country. After the
outbreaks in Kagoshima Prefecture, the vaccination against
CSF was increased temporarily, but it is the intention of the
government to introduce a total ban on the use of CSF
vaccine, while strengthening the surveillance programme
for CSE

Recent changes in the structure of national
Veterinary Services

Following the occurrence of BSE in Japan in 2001, MAFF
undertook a thorough review of the Veterinary Services,
focusing particularly on food safety. As a result, an
independent Food Safety Commission (FSC) was created
within the Cabinet Office in July 2003, which has since
undertaken risk analysis related to foods. Based on the
results of these risk assessments, risk management
procedures have been implemented either by the MAFF or
by the MHLW or by both ministries. Moreover, in August
2003, the Division of Veterinary Services was moved from
the Department of Livestock Industries of the MAFF to the
Department of Food Safety of the same ministry. Although
the activities of the Veterinary Services remained basically
the same, cooperation between the MAFF and MHLW has
been strengthened.

In view of the new outbreaks of diseases of an emergency
nature, such as FMD, HPAI and CSF, the Food Safety and
Consumer Affairs Bureau of the MAFF was reorganised on
1 October 2005, and the Animal Health Division was
divided into the following two Divisions:

a) the Animal Health Division, which deals mainly with
the prevention/control of animal diseases within the
country and at quarantine stations (this Division is
responsible for managing trade negotiations, risk analysis
and matters relating to the OIE)

b) the Animal Products Safety Division, which deals with
the safety of animal and fish products for human and
animal consumption (this Division is responsible for the
control of veterinary drugs, biologics, antibiotics, feeds,
small animal practices, and the traceability of cattle).

Now both Divisions are better prepared for unusual events,
including the intentional introduction of animal disease
agents and harmful substances.

The Republic of Korea

Unexpected events in recent years in the
Republic of Korea

Highly pathogenic avian influenza

Up until 2003 the Republic of Korea (Korea) had remained
free from HPAI, although sporadic cases of LPAI had been
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reported. Low pathogenic avian influenza (HON2) was first
reported in 1996, when five farms in three provinces were
affected (6). All chickens in the infected farms
were slaughtered and buried. After a two-year absence,
LPAI was again reported in 1999 and 2000. In 2001,
H5N1 HPAI virus was isolated from frozen duck meat that
had been imported from the People’s Republic of China,
but no HPAI outbreaks were reported at that time (17).

The first case of HPAI in Korea was reported on
10 December 2003 in a broiler breeder flock that was
exhibiting high mortality, decreased feed consumption, a
drop in egg production and mild respiratory signs (4). The
chicken farm was immediately placed under movement
restrictions and on 15 December 2003 the National
Veterinary Research and Quarantine Service (NVRQS)
confirmed the presence of H5N1. This was the first official
report for this outbreak of H5NI1 in Asia (2), but
epidemiological analysis suggested that the primary
outbreak actually began in Southeast Asia around August
2003 (R. Morris, personal communication). When the last
case was reported on 20 March 2004, a total of 19 farms,
consisting of ten chicken farms and nine duck farms, had
confirmed reports of HPAL No clinical signs were observed
in ducks except on one commercial farm where birds had
respiratory symptoms with a moderate mortality.

In response to the outbreaks, an emergency headquarters
and control centre was set up by the Ministry of
Agriculture and Forestry (MAF) and the NVRQS to deal
with the situation quickly. Control measures were
implemented, including stamping-out of susceptible
animals in infected and neighbouring farms within a 3 km
radius, movement controls within a 10 km radius, and
disinfection. Epidemiologically linked high-risk livestock
were also depopulated as a precautionary measure. A total
of 5,607,635 animals from 381 farms were destroyed, as
were all animal by-products on these farms. The use of
vaccination was not considered as it would have delayed
the eradication of HPAI in Korea. Subsequent evaluation of
the stamping-out measures using disease modelling
concluded that these measures were critical in reducing
virus production and subsequent spread (5).

Active surveillance was initially focused on ducks, as their
lack of clinical signs may have resulted in undetected
widespread spread of the disease. Over 10,000 ducks were
tested and two HPAI positive breeder farms were detected
as a result. Also, a total of 5460 faecal samples from
wintering wetlands of migratory wild birds were tested,
resulting in the detection of 26 Al viruses, but none were
found to be H5N1. In addition, a total of 371 wild birds of
14 species were tested and H5N1 was isolated from two
magpies captured around the infected farms. However, it is
likely that the magpies were secondarily infected from
chickens as they are non-migratory birds commonly found
in Korea and they eat carrion (4).
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Due to major concerns regarding the possibility of
transmission to humans, people living around the infected
farms and personnel involved in disease control were
extensively tested. Fortunately, no human cases
were detected.

Genetic sequence analysis of the HA and NA genes showed
that the Korean isolates were all of the same origin, being
almost identical to each other with over 99% homology.
This is in contrast to the heterogeneity shown in other
countries and maybe due to the low prevalence of the HPAI
virus before initial detection and the rapidity of the control
measures (5). The H5N1 isolate was also sent to one of the
OIE reference laboratories for HPAI (National Veterinary
Service Laboratories, Ames, lowa, USA) and to the WHO
Collaborating Centre for Influenza (Center for Disease
Control, Atlanta, Georgia, USA) for further characterisation
and evaluation of the potential risk of human infection.
These studies showed that there were genetic differences in
the HA and NA genes when the Korean isolate was
compared to those isolated in Vietham and Thailand in
2004. Also, unlike the isolates from Vietnam and Thailand,
which have caused human infections, the Korean isolate
showed an absence of mutation in the M2 protein genes,
which are related to the resistance to amantadine and
rimantadine (2, 8). A comparison of the HA and NA genes
showed that the Korean isolates were closely related to
those isolated in China in 1997 and 2001. In addition, a
full gene comparison of the Korean isolates and of the
HPAI isolate from Japan showed greater than 99%
homology, indicating that these viruses may have been
from a common source (2). Epidemiological investigations
concluded that the most likely source of the outbreak was
migratory birds moving through the East Asian-
Australasian flyway route from the end of October to early
November. Introduction via foreign travellers or the illegal
entry of meat was considered to be less likely, but it could
not be ruled out. Most of the inter-farm transmission was
determined to be through mechanical spread by people
and vehicles (5).

Foot and mouth disease

The first recorded case of FMD in Korea was in 1911,
which was followed by sporadic outbreaks concentrated in
the Northern provinces sharing borders with the People’s
Republic of China and Russia. The number of affected
animals peaked in 1918, when 36,397 animals were
infected. Before the most recent outbreak in 2000 the last
reported outbreak in the Korean peninsula had been in
1934 in Hamkyoung province, now a part of North Korea.

A suspect case of foot and mouth disease was reported on
24 March 2000 and laboratory diagnosis conducted by the
NVRQS officially confirmed the case on 2 April 2000. This
was the first case of FMD in Korea after an absence of 66
years. In accordance with OIE guidelines, the samples were
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also sent to the OIE World Reference Laboratory
(Pirbright, UK), which confirmed the diagnosis. A total of
15 FMD cases were reported between 24 March and
15 April 2000 in three provinces: Gyeonggi, Chungbuk
and Chungnam. Only cattle farms were affected. Clinical
symptoms included depression, excessive salivation,
lameness, and vesicles and ulcers on the mouth, tongue,
hooves and teats.

Control measures, including stamping-out, movement
restrictions, and emergency vaccinations were
implemented. A total of 2,216 animals from 182 farms
were culled as a part of the stamping-out policy. Movement
restrictions were applied to two types of zone, protection
zones (areas within a 10 km radius of the infected farms)
and surveillance zones (areas within a 10 km to 20 km
radius of the infected farms). The decision to conduct
emergency vaccinations was made because the
circumstances at that time favoured wind-borne spread.
Some 860,700 and 661,770 animals within the protection
and surveillance zones were vaccinated during the first and
second round of booster vaccinations, respectively. All
vaccinations were completed by August 2000 and there
have been no further vaccinations. One of the major
features of the emergency vaccinations was the decision
not to slaughter all vaccinated animals. At that time, the
OIE Terrestrial Code did not specify a required waiting
period for a previously FMD-free country not practicing
vaccination to regain its previous status if all vaccinated
animals were not slaughtered. The 2005 OIE Terrestrial
Code now specifies a waiting period of six months (20).
Although this resulted in having to wait over a year after
the last reported case before the country could recover its
FMD-free status, the use of vaccination was regarded as
being successful in quickly bringing the outbreak under
control (13). After the outbreak, a national FMD
surveillance programme, which consisted of the passive
surveillance already in place and the newly initiated active
surveillance of testing statistically selected and targeted
samples, was implemented to maintain an effective system
of detecting FMD and to provide sufficient evidence that
the country continues to be free from FMD. From 2000
to 2001, a total of 63,589 animals from 14,692 farms
were tested as part of the sero-surveillance and
88,624,673 animals were clinically examined. The results
of the surveillance activities showed no evidence of FMD
in Korea.

The FMD virus isolate was the same Pan-Asia O type that
was also responsible for the outbreaks in many East Asian
countries such as Mongolia and Russia in 2000.
Epidemiological investigations concluded that the most
likely source was imported hay and/or international
travellers, and genetic analysis of the field isolates showed
that multiple introductions into the country could have
been possible (3, 14). In May 2001, Cheju Island, situated
to the south-west of the Korean peninsula, received
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recognition from the OIE as ‘FMD-free without
vaccination’ and the whole country regained this same
status on 19 September 2001. The 2000 FMD outbreak
initiated changes in control policy, increased training,
education and public awareness, and heightened
quarantine measures at the border to prevent
another outbreak.

Despite these efforts, a new outbreak was reported in
2002. Between 2 May and 23 June a total of 16 farms
(15 pig farms and one cattle farm) located in the two
provinces of Gyeonggi and Chungbuk were confirmed
with FMD. In contrast to the situation in 2000, pig farms
were most affected and symptoms included vesicles on the
nose, tongue, hoof and teat, loss of hooves and high
mortality in piglets.

An emergency headquarters and control centre was quickly
put in place within MAF and the NVRQS to coordinate the
control measures. A total of 160,155 animals from
162 farms were culled as a part of the stamping-out policy
that included the pre-emptive culling of pigs within a 3 km
radius. Movement restrictions were applied in two types of
zones, protection zones (areas within a 3 km radius of the
infected farms) and surveillance zones (area within a
3 km to 10 km radius of the infected farms). No emergency
vaccinations were conducted based on the fact that
infections were restricted to pigs and local spread was
mostly by people and vehicles and not via airborne
infection. An evaluation of the control measures in
2002 concluded that three factors were especially
important in improving the effectiveness of the control
measures: heightened awareness of the disease, thus
reducing the delay in notification; improvement in field
diagnosis, such as the use of pen-side antigen tests, thereby
reducing the delay in diagnosis; and quicker culling
operations, such as the support of military personnel, thus
reducing the delay in culling (19). Disease modelling
concluded that rapid notification by the farmers was the
most significant variable that could have affected
the course of the outbreak in 2002, and thus demonstrated
the importance of the awareness and co-operation
of farmers in disease control. In 2002, a total
of 18,482 animals from 3,673 farms were tested as part of
the sero-surveillance and over 96,086,463 animals were
clinically examined. The surveillance activities indicate
that there have been no further cases of FMD in Korea
since the 2002 outbreak.

The virus isolated in 2002 (AY114146) was also a Pan-Asia
O type, but it was found to be closer to the viruses
responsible for the 2001 outbreaks in the People’s Republic
of China and Mongolia than to the 2000 Korean isolates
(9). This supported the view that the 2002 outbreak was
likely to be a reintroduction from overseas.
Epidemiological investigations concluded that the most
likely sources were foreign workers or international
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travellers. The country regained its previous status as
‘FMD-free without vaccination” on 29 November 2002.

Classical swine fever

The first reported case of CSF in Korea was in 1908, with
subsequent outbreaks being restricted to the Jeonbuk and
Hamnam provinces. However, by 1948, CSF had spread
across the country and had become an endemic disease.
With the introduction in 1967 of a tissue culture
attenuated live vaccine, LOM-850 vaccine, the number of
cases dropped dramatically, but sporadic cases were still
being reported into the 1990s.

In 1996 a three-stage nationwide CSF eradication
campaign was initiated. The first stage was to encourage
the use of vaccines to reduce the number of outbreaks and
the second stage was to introduce mandatory vaccination
and vigorous compliance testing throughout mainland
Korea, except in Jeju province. The third stage was the
cessation of all CSF vaccination and confirmation of CSF-
free status. Stage 1 began in 1997 followed by Stage 2 in
1999. As an apparent result of the campaign no outbreaks
were reported in 2000 and 2001 and after conducting a
risk assessment the decision was made to ban all
vaccination against CSFV on 1 December 2001. It seemed
the country had successfully eradicated CSF and was on its
way to becoming recognised as a CSF-free country.

This changed, however, when in April 2002, two cases
were confirmed in Gangwon Province, and later that year,
between October and December, eleven more cases were
reported in Gyeonggi Province. Emergency vaccination
was implemented in the surrounding areas, as was a
stamping-out policy for all infected and neighbouring
farms. At that time, these outbreaks were assumed to be
isolated cases and the country was still considered to be at
Stage 3 of the CSF eradication programme. However, the
situation changed in 2003 when between March and May
a total of 65 pig farms were confirmed as infected across
the country. As a result, the Government made the decision
to resume nationwide vaccinations, resulting in a major
setback for the CSF eradication campaign. An interesting
feature of the 2003 outbreak was that most of the CSF
infections could be traced to the purchasing of pigs from
one breeding farm (18). In hindsight, it is clear that more
attention should have been directed towards breeding
farms, which generally follow strict biosecurity measures
but have the potential to be the source of widespread
transmission should they become infected.

The CSFV isolates belonged to genetic group 2, which
differed from the previous Korean isolates that were all
classified as group 3 (8, 15). The genetic analysis data
(AY168611, AF521712) supported the view that this was a
new introduction from outside the country, most likely
from north-eastern Asia (18).
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Follow-up actions

In 2001, the NVRQS, which is the MAF agency responsible
for the prevention and control of animal diseases,
quarantine inspection at the border, livestock product
safety and veterinary research in Korea, was restructured
and expanded into three departments: the Livestock
Products Safety and Inspection Department, the Animal
Disease Research Department, and the Animal Disease
Control Department. This resulted in the addition of two
new divisions, the Animal Disease Diagnosis Division and
the Veterinary Epidemiology Division, and three additional
district offices. In 2002, the Animal Health Division, a part
of the Livestock Bureau under the MAFE, was expanded into
two divisions, the Animal Health Division, which would
focus their attention on livestock diseases, and the
Livestock Products Sanitation Division, which would
manage issues related to livestock products. The number of
government officers involved in animal health was
increased, both in the central government and in the
provincial governments.

Amendments were made to the Act for the Prevention of
Livestock Epidemics, and to its ordinances. For example,
requirements for imported straw and forage were included,
which were based on the conclusions of a 2000 FMD
epidemiological report. Also, control guidelines for FMD,
HPAI and CSF were established and subsequently revised
based on the experiences and lessons learned from dealing
with the outbreaks.

To improve quarantine measures at the border, additional
disinfection facilities were installed at ports to disinfect
ship cargoes. Beagle detector dog units were introduced in
2001 to prevent the entry of illegal livestock products and
they are considered to have been successful, not only in
terms of the number of seizures but also by the way
in which they have captured the publics interest and
educated them in the importance of quarantine work. The
recently installed electronic billboards at major ports and
airports, and public announcement services on planes are
being used along with traditional posters and leaflets to
bring public attention to the risks of bringing illegal
livestock products into the country.

It should be noted that, with the increase in international
trade and the movement of people, even the most strict
quarantine measures at the border may not be enough to
prevent new introductions. Farmers need to practice good
biosecurity measures to prevent disease introduction into
their farms. Disease awareness and reporting by farmers
and field veterinarians are also crucial because most cases
are first reported by farmers and early detection and
reporting were found to be the most significant factor in
reducing the size of the 2002 FMD outbreak in Korea (19).
Continued education of farmers through meetings, leaflets
and farm visits is being conducted to maintain heightened
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awareness. Also, a system of awards and higher
compensation for early reporting and fines for delays has
been implemented to encourage early reporting.

The NVRQS conducts epidemiological analysis and
research into the development of diagnostic tests, vaccines,
therapeutic agents, and surveillance methods. In 2002,
pen-side tests for FMD were developed and used
successfully to reduce the time required for diagnosis.
Recently, pen-side tests for HPAI were also developed. In
2004, the construction of the Emerging Disease Research
Facility was completed at the NVRQS, which contains
BL3+ laboratories to facilitate research into emerging and
re-emerging diseases such as BSE, HPAI, SARS.
Epidemiological studies into the outbreaks that have
occurred continue to provide a clearer understanding of
their source, their method of transmission and the
effectiveness of the control measures used, so as to be
better prepared for future emergencies. One of the major
issues that is currently being addressed is what can be done
to prevent the introduction of exotic diseases by wild birds.

The HPAI outbreaks demonstrated that there was a need
for increased co-operation between veterinary and human
health organisations to better maintain the preparedness of
these services in Korea. It was for this reason that the
Zoonosis Committee was formed in 2004. The members of
the committee — experts from the NVRQS, specialists from
the Korea Centre for Disease Prevention (part of the
Ministry of Health and Welfare) and university professors
— meet regularly to discuss and make recommendations.
There are five subcommittees dealing with various
bacterial, viral and prion diseases, such as anthrax,
brucellosis, rabies, HPAI, Japanese encephalitis and BSE.

Furthermore, outbreaks of livestock diseases such as HPAI
and FMD are now considered to be national disasters
of major importance and are handled by the Office for
Government Policy Co-ordination, which is in charge
of managing each administrative and affiliated department
under the command of the Prime Minister. This allows
for better communication and co-ordination between the
various ministries that would take a role during such
emergencies, i.e. the Ministry of Agriculture, the Ministry
of Health and Welfare, the Ministry of National Defence,
the Ministry of Planning and Budget, and other ministries
that deal with matters such as disease control, public
health, the possibility of bioterrorism and the allocation
of emergency E

The need for the Veterinary Services to improve
communication with the media and the public was evident
during the HPAI and FMD outbreaks. The coverage by the
media was often sensationalised, resulting in a drastic drop
in consumption and exasperating government and
industry efforts to deal with the crisis. Since then, a
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campaign has been implemented by the government to
provide information to the public that can be accessed
more quickly and easily, such as through its website. It is
hoped that by being more transparent the public will gain
confidence in the Government and be able to make
informed judgments based on facts.

Livestock identification and tracking systems are currently
being tested and evaluated for future implementation.
They are expected to have an impact not only on food
safety but also in disease control, facilitating rapid
investigations through improved traceback systems.

Conclusion

The outbreaks of HPAI, FMD and CSF were devastating
blows to the livestock industry and stakeholders in Korea.
They initiated changes that included the reorganisation
and expansion of the government organisations
responsible for livestock and livestock products; the
revision of legislation and emergency control guidelines;
and the implementation of various measures and
programmes to improve disease prevention, quarantine at
the border, surveillance activities, the education of farmers,
and public awareness. However, as the threat of animal and
human disease emergencies is growing in the region, it will
continue to test the Veterinary and Public Health Services
and their readiness.
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Examen d’épisodes récents et inattendus de maladies animales
survenus au Japon et en Corée et mesures de suivi prises

Y. Ozawa, S. Makino, J.Y. Park, J.H. Chang, J.H. Kim & S.H. An

Résumé

Au Japon, la nécessité d’améliorer la parade contre les armes hiologiques a été
reconnue a la suite de I'attentat a I'arme biologique perpétré en 1995 par la secte
Aum Shinrikyo. Le présent article décrit comment le ministére de la Santé, du
travail et de la protection sociale et le ministere de I'Agriculture, des foréts et de
la péche ont coopéré pour faire face aux récents foyers de maladies, notamment
aux cas de peste porcine classique et d'influenza aviaire, qui, selon les
indications disponibles, pourraient bien étre consécutifs a |'utilisation impropre
et délibérée de vaccins non autorisés qui avaient été importés illégalement. En
mettant en ceuvre des mesures de controle efficaces, les deux ministéres ont pu
éradiquer avec succes toutes les maladies en un laps de temps trés court.

Ces derniéres années, la République de Corée a également enregistré des foyers
de fievre aphteuse, d'influenza aviaire hautement pathogéne et de peste porcine
classique, alors qu’auparavant le pays n’avait connu aucune de ces maladies (ou
les avait éradiquées). L article présente le contexte historique, les principaux
événéments survenus pendant les épidémies et les mesures de controle mises
en place.

Mots-clés

Fievre aphteuse — Fievre charbonneuse — Influenza aviaire hautement pathogene — Japon
— Peste porcine classique — République de Corée — Syndrome respiratoire aigu sévere —
Variole — Zoonose.
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Casos recientes de enfermedades animales inesperadas en Japon
y Corea y medidas adoptadas al respecto

Y. Ozawa, S. Makino, J.Y. Park, J.H. Chang, J.H. Kim & S.H. An

Resumen

En el Japon, la tentativa de atentado con armas biolégicas que la secta Aum
Shinrikyo llevd a cabo en 1995 sirvio para que se admitiera la necesidad de
mejorar las medidas destinadas a contrarrestar ese tipo de armas. Los autores
describen la labor conjunta de los ministerios de Salud, Trabajo y Bienestar y de
Agricultura, Bosques y Pesca para afrontar recientes brotes infecciosos, en
particular de influenza aviar y peste porcina clésica, que a tenor de las pruebas
existentes podrian ser fruto del uso intencionado de vacunas no autorizadas,
obtenidas por importacion ilegal. Aplicando medidas de control, los dos
ministerios lograron erradicar ambas enfermedades en poco tiempo.
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En los Gltimos afios, la Republica de Corea también ha sufrido brotes de fiebre
aftosa, influenza aviar altamente patdgena y peste porcina clasica,
enfermedades hasta entonces ausentes (o ya erradicadas) del pais. Los autores
repasan los antecedentes histéricos, los brotes mas importantes y las medidas
de control adoptadas.

Palabras clave

Carbunco bacteridiano — Fiebre aftosa — Influenza aviar altamente patégena — Japdn —
Peste porcina clésica — Replblica de Corea — Sindrome respiratorio agudo severo —

Viruela — Zoonosis.
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Risk of a Rift Valley fever epidemic
at the haj in Mecca, Saudi Arabia

F.G. Davies

The Whittery, Chirbury, Powys SY15 6DA, United Kingdom

Summary

Rift Valley fever (RVF) is a zoonotic disease that affects both humans and
domestic animals. In humans, it can cause a fatal haemorrhagic fever disease.
When domestic animals such as sheep, goats, camels and cattle are infected,
the infection may or may not be accompanied by clinical signs of disease. Both
sub-clinical and clinically affected animals present a hazard as a source of
infection for humans. The risk of infection is greatest at the time of killing, when
aerosols of infected blood may be generated, particularly by traditional
sacrificial slaughtering practices. Every year some 10 million to 15 million small
ruminants may be slaughtered during the religious festivals at Mecca. Some of
these animals come from the Arabian Peninsula itself, but most are imported
across the Red Sea, from countries in East Africa and the Horn of Africa, where
RVF is known to be enzootic and can be greatly amplified during periods of
epizootic virus activity. These animals may be transported to and arrive in Mecca
within the incubation period for the disease. Rift Valley fever is also known to
occur in the tihama zones of both Saudi Arabia and Yemen.

Keywords
Mecca —Ramadan — Religious festival — Rift Valley fever — Ritual sacrifice — Saudi Arabia

— Small ruminant — Trade from Africa — Zoonosis.

Introduction
The problem

Two major religious festivals are held at Mecca during
Ramadan: id al Fitr and id al Adha/Arafa. Pilgrims visit
Mecca during Ramadan and to make the haj, and many
millions are present for the two principal festivals,
particularly id al Adha. The number of people present at
these festivals varies from year to year, but estimates
suggest that it may be of the order of 12 million to 15
million. People travel from all over the world to the
festivals, which usually take place between late November
and April, although the actual dates vary from year to year.

One of the principal practices of the haj, particularly at id
al Adha, which each pilgrim or family wishes to perform,
is the ritual sacrifice of a ram by ‘halal’. The exact number
of pilgrims and families who actually carry out such a
sacrifice is not known, but a figure of 1 million to 2 million

animals a day during the short period of a few days at each
festival has been suggested. Much of the halal takes place
among the huge crowds that are present on such occasions.
Slaughter by proxy also takes place at well-appointed
slaughtering facilities, where pilgrims arrange for an
animal to be slaughtered on their behalf. Halal has been
shown to be a means for infection of humans with Rift
Valley fever (RVF) virus, if the animal is viraemic at the
time of killing.

To supply this annual demand for small ruminants,
particularly sheep, for the haj festivals, there is a huge trade
from all the pastoralist areas in east and north-east Africa
and the Horn of Africa to Saudi Arabia. The animals have
traditionally originated largely from the semi-arid pastoral
zones of north-east Kenya, Somalia, south-east Ethiopia,
western Sudan and Yemen. These zones generally have low
moisture indices of =30 to —50 and consist of bushed and
wooded grasslands with Acacia or Commiphora trees. They
do however include riverine systems with floodplains that
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emerge from the plateau and mountain regions of Africa
and Arabia, which seasonally have a higher water table and
may provide excellent grazing at certain times of the year.
Traditionally, animals are moved to these areas prior to the
period of sale as they fatten more readily on the
better pastures.

The Somali black-head or fat-tailed sheep, which
originates in these ecosystems, is the animal most desired
for sacrifice and has the highest value at the haj. Only
entire male animals are involved in the trade, and these
must be without any blemish or defect, otherwise their
value is diminished.

A traditional marketing and trading system has developed
over many years to supply this commodity. A well-
structured transport system takes animals directly from the
grazing areas in Africa to the ports on the Red Sea, and
from these to Jeddah by sea. The value of the animals varies
according to their condition; large, well-grown animals in
excellent condition fetch the highest price in the market
place. For this reason, there is premium on transporting
the animals directly from the point of origin to Mecca in
the shortest possible time. An animal in transit may lose up
to a kilo a day from stress and lack of adequate fodder and
water, so it is clearly in the interests of the traders to ensure
that the animals arrive in Mecca as swiftly as possible.
All these factors create a situation in which animals
infected at the point of origin or in transit at watering
points may arrive at Mecca within the incubation period
for RVF infections.

An additional component of this trade to Mecca is the
importation of animals from Africa to Yemen, mostly via
the port of Mokkah, to be fed and fattened in the plateau
and tihama zones. These animals then enter a northward
traditional trade route within Yemen to be marketed in
Saudi Arabia and in Mecca during the haj period. Since
many human and animal cases of RVF were recognised in
the tihama zones of Yemen and Saudi Arabia
in 200072001, it is now becoming clear that these areas are
also enzootic for RVF virus.

The risk presented by halal

The very close proximity of such high densities of people
and the large numbers of animals being slaughtered by
halal present a hazard. Should the blood be infected with
zoonotic pathogens, these may be disseminated to the
population during the halal ceremonies by droplets or
aerosols, or via the skin by wound contamination. Some
hazards are more easily detectable than other hazards.
Anthrax is a potential hazard which is usually associated
with some clinical signs, and can thus be identified.
Screening has been routinely carried out for brucellosis for
many years at the ports of exit. There are other disease
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agents, which may be asymptomatic in sheep and other
domestic animals, and these have greater potential to cause
serious problems because they are zoonotic pathogens;
examples include RVF and Crimean-Congo haemorrhagic
fever (CCHF). These present a serious public health
problem to the Saudi Arabian health and livestock
ministries involved.

Rift Valley fever

Route of infection

Experience in many parts of Africa has shown that a
proportion of human cases of RVF result from the killing of
RVF-infected animals or post mortem examination of
carcasses. Many recorded instances have shown the
association of halal with human RVF infections in Egypt.
On occasion, several people present at a single halal
slaughtering have subsequently become infected with RVE
The infection is thought to result from the contamination
of skin cuts or abrasions and/or from inhalation of the
blood aerosol/droplet formation following the cutting of
the arteries during the halal. This is likely to be the major
route, for many people have been infected while holding
the animals although they did not actually come into
contact with infected tissue or blood.

The situation at Mecca, where hundreds of thousands of
people are concentrated at the haj and millions of animals
are killed over a period of a few days, greatly amplifies the
likelihood of RVF infection of humans should a proportion
of those sheep be viraemic or infected with the virus.

Rift Valley fever infection in humans

Rift Valley fever in humans is one of the highly fatal
haemorrhagic fevers, and this syndrome frequently signals
the onset of an epizootic/epidemic of RVE Investigations of
such cases have resulted in the identification of RVF
epidemics in Egypt, Somalia, Yemen and Saudi Arabia (6,
7,8,9, 10, 20). However, the great majority of human RVF
virus infections do not manifest in this dramatic manner.

In humans RVF occurs most frequently among those
working with or looking after animals, such as shepherds,
farmers, milkers, slaughterhouse staff and veterinarians.

The human disease syndromes (1, 21, 29) present as: fever,
mylagia, hepatitis and gastro-enteric signs. These clinical
signs, either separately or together, comprise by far the
greatest proportion of human infections with RVF virus.
Many may be so mild as to be unremarkable. The fever is
diphasic with a one-day to two-day interval, and is usually
accompanied by one or more of the other clinical signs.
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However, these signs are highly non-specific and of limited
value in identifying index cases of RVF by clinical means.
Clearly, it is not justifiable to consider RVF a possible
diagnosis on routine presentation of such signs. The course
of the disease is usually three to nine days, with jaundice
and possibly some haemorrhagic diarrhoea.

Haemorrhagic fever

This occurs only in 1% to 2% of cases and is the most
dramatic form of the disease. It is very often fatal. There
may be syndromes with different levels of severity, from
mild bloody diarrhoea to profuse haemorrhagic vomiting
and diarrhoea. There may be more generalised signs of
haemorrhagic fever, such as nasal and subcutaneous
bleeding, which are also associated with a high fatality rate.
The occurrence of such a syndrome should invariably
trigger investigations at a higher laboratory level to test for
the haemorrhagic fevers such as Ebola, Marburg and
CCHE Such a clinical syndrome can generate a level of
panic among inadequately supported medical staff, who
often lack the special facilities and equipment that are
required for barrier nursing and are critical for the safe
nursing of such cases. However, nosocomial infection does
not occur with RVF as it does with many of the other
haemorrhagic fevers.

Encephalitis

This syndrome develops after an apparent recovery from
the fever/mylagia syndrome described above and is
thought to affect only about 1% of cases, although this may
be too low an estimate.

Ocular disease

This syndrome also develops some days after an apparent
recovery from the febrile disease and presents as a retinal
vasculitis. It may not be recognised at all, or, if severe, only
several weeks later. The condition may resolve itself as the
inflammation subsides without severe residual retinal
damage. In some cases, infarctions may develop which
result in a scarring of the retina and permanent loss in
visual acuity. The lesions appear to develop more
commonly in the peripheral areas of the retina away from
the central macular zone, which is visually more
important. The occurrence of this syndrome is thus less
readily identified and may have a much greater incidence
in RVF epizootics than has hitherto been thought.

Mortality

The mortality rates experienced in most RVF epizootics
have been less than 1% to 2%. This has been found in
situations where most of the mild clinical cases would not
have been included in the case study. On occasion, a much
higher fatality rate has been found; an example was Arabia
during the 2000/2001 epizootics in the tihama of Yemen
and the Kingdom of Saudi Arabia where a fatality rate of
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17% was recorded. The outcome in these situations may
have been due to intercurrent infections with chronic
parasitic disease such as malaria, which may have made the
patients more susceptible. Certainly, more severe clinical
RVF is seen in areas where malaria is hyper-endemic.

Rift Valley fever infected countries

The whole of sub-Saharan Africa, across the wide range of
ecological zones found in the continent, may be considered
to be enzootic for RVF, as demonstrated by many animal
and human disease data with serological findings, such as
those contained in reports produced by the OIE and the
FAO. Most RVF viral activity is cryptic, at a low level, and
not associated with any disease syndromes in humans and
animals. Some cryptic low-level RVF virus activity may be
occurring each year in many of the sub-Saharan countries.
Most countries do not detect such RVF virus activity. This
reflects a lack of systematic surveillance activities for
RVF and of the capacity or justification for doing any such
testing.

Information is available on the natural history of the virus
in many African countries, which share common ecological
characteristics across the whole of the African continent.
The results show a consistent pattern of virus activity
related to particular ecosystems and climatic conditions.
While Egypt has experienced epizootic RVE there is no
evidence that any of the Mahgreb countries in north Africa
have been infected with RVF virus. Arabia recognised
clinical RVF in humans and animals for the first time in
2000/2001.The tihama regions of Saudi Arabia and Yemen
were principally involved, and their ecological
characteristics are identical with those across the Red Sea
in Africa. The Red Sea constitutes the floor of the Great Rift
Valley before its separation from the African continent.
Today, in Arabia, the eastern floor and the mountain range
to the east, represent the edge of the Rift Valley. It is thus
not surprising to find evidence of RVF virus activity in
such a habitat.

Rift Valley fever in Africa

As with some of the other African virus diseases of
livestock, RVF is remarkable in that most of the indigenous
livestock breeds of cattle, hair sheep and goats, show
relatively high levels of resistance to the disease compared
to those breeds/strains imported to the continent (2;
Davies, unpublished observations). This resistance is
considered to be genetic. Rift Valley fever is only evident
clinically in exotic livestock or in animals in the more arid
and semi-arid zones in the Sahelian and semi-desert zones
to the north and south. Camels are also susceptible in these
areas. Throughout much of Africa, RVF produces no
clinical signs in livestock other than some abortions, which
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may be and often are overlooked. Many African countries
have found 15% to 35% of sheep, goats and cattle
seropositive for RVF virus throughout most agro-climatic
zones in their country, yet no clinical disease has ever been
reported in humans or in animals. This is critical
information, for it shows that there could be considerable
RVF virus activity in a country with no clinical signs of
disease. Such a situation has now been confirmed by
unpublished epidemiological studies in many African
countries. They are infected, but there are no visible signs
of the disease.

Historical evidence suggests that epizootics of RVF are
extremely rare in the semi-arid zones within the Horn of
Africa. Most of the trade sheep that are exported to Saudi
Arabia for the haj originate in these zones. There was a
period of greatly increased RVF virus activity in north-east
Kenya between 1961 and 1963, which was associated with
extensive flooding of the major river basins (22, 23, 24).
The next obvious outbreak of RVF there was in 1997/1998,
after an interval of 34 years. The disease was also
confirmed as present at the same period in neighbouring
ecotopes, following the identification of disease in humans
in the contiguous riverine flood plain systems of the
Genale, Wabi Shabelle, and Juba rivers in Somalia and
Ethiopia (6, 7, 8, 9, 10, 11). Some evidence of cryptic low-
level RVF virus activity had been detected by serology in
Kenya, Ethiopia and Somalia during the inter-epizootic
periods of the 1980s and 1990s, but no clinical disease had
been reported in animals in the latter two countries. More
baseline data is required on cryptic virus activity in these
areas. There is a lack of transparency in publishing RVF
results due to their negative impact upon a trade that is
said to be worth at least US$ 0.6 billion per year.

Risk assessment

Risk during inter-epizootic periods

Many tens of millions of sheep and goats have been
exported during inter-epizootic periods from Somalia (and
from the Ogaden region of Ethiopia and north-east Kenya)
to Saudi Arabia and other countries in the Arabian
Peninsula. This large-scale movement of animals has not
been associated with any disease outbreaks that might be
attributed to RVE The available evidence suggests that such
inter-epizootic periods prevail for at least 95% of the time
in the semi-arid lands of the Horn of Africa.

The current changes associated with global warming and
the periodic increased amplitude of the southern ocean
oscillation temperature indices may alter this historic
climatic pattern. One consequence is likely to follow the
greater amplitude in the oscillation of the southern ocean
temperatures: the frequency, magnitude and extent of
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flooding in the region may become much greater and more
severe. The historical pattern of RVF virus activity in the
region may change radically as a result.

Rift Valley fever risk in epizootic periods

A ban on imports of sheep and goats to the haj at Mecca
from the semi-arid zones of the Horn of Africa is justified
when there is good evidence for the onset of greatly
increased RVF virus activity in the regions from which the
animals are being transported. This information can be
derived (probably with more than 95% accuracy in parts of
East Africa) by climatic predictions, which can be made
from satellite-derived information systems. The ground
truth data is not currently available to extend this principle
to the whole of the region, but efforts are being made to
validate a model to do this. It must be emphasised that by
the time the virus has been detected at the point of origin
of the animals, it is too late and infected animals may
already have been exported.

The journey by road and sea to Jeddah from such zones
may be completed within the incubation period for the
disease. Thus the importing of sheep entails a risk of
transporting RVF virus. The possibility that large numbers
of viraemic sheep (or goats) may arrive in Mecca and be
slaughtered is real. A 1.5% to 3% infection rate, which
might prevail if the animals were shipped from an area
with high RVF virus activity at or near peak virus activity,
could result in some 15,000 to 30,000 infected sheep
being slaughtered on the peak day of id al Adha. The risk
of RVF infection to pilgrims would thus be significant. It is
possible that 5% to 10% or more of sheep from any one
epizootic area might be infected.

Awareness of this problem increased in Saudi Arabia, after
the identification of epizootic RVF in the country in
2000/2001. This has highlighted the need to establish
some guidelines for the control of animal movements at
national and international levels. It is especially important
to Saudi Arabia due to the very large numbers of sheep and
goats which travel through or arrive in the country for the
great religious feasts at Mecca every year. This trade has
two components.

The first component is the movement of animals from the
Horn of Africa and Sudan directly to the ports of Jizan or
Jeddah, which is near Mecca. This involves transport by
road from regional markets in Somalia, Region 5 of
Ethiopia or north Kenya, mainly to the ports of Berbera,
Bossasso and Port Sudan, and from these by boat to Saudi
Arabia. The speed of the system allows them to arrive in
Jeddah within five to ten days of leaving the regional
markets. This issue is discussed in some detail in Food and
Agriculture Organization (FAO) reports (5, 15).
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The second component of animal imports encompasses the
‘trickle trade’, which involves the movement of animals
in a northerly direction in the tihama of Arabia from Yemen
into Saudi Arabia. Many of the sheep and goats traded in
this way originate in the Horn of Africa and have been
transported to the Arabian Peninsula by way of the Yemeni
ports of Aden, Al Mukha and Al Hodeidah. However, a
significant number are from within Yemen itself; they are
grazed and traded in a northerly direction to the big
markets on the border with Saudi Arabia. This trade has
probably continued unaltered for centuries. These animals
could be exposed to RVF during passage through the
tthama of Yemen and Saudi Arabia if the climatic
conditions are favourable for RVF virus activity.

The incubation period for Rift Valley fever

Observations of laboratory infections indicate that the
incubation period for RVF is 18 h to 7 days, and the
viraemia may persist for one to seven days (16, 17). The
actual period of viraemia varies with the genotype of the
animal and its relative susceptibility to the virus. Distinct
differences occur (2; Davies, unpublished data). Wool
sheep exotic to Africa are in general, highly susceptible,
with viraemias persisting for four to seven days. The
indigenous hair sheep breeds in East Africa are relatively
insusceptible, with generally brief periods of viraemia
lasting from a few hours to one to two days, with neither
malaise nor clinical signs of disease.

The incubation period and duration of viraemia are critical
in attempting to assess the levels of risk posed by RVF virus
in sheep to the pilgrims at Mecca. There have not been
adequate experiments to determine these characteristics
in the strains or breeds of sheep principally involved in
the trade.

Strategies for control in the exporting countries

Some institutional involvement in regulating the trade is
necessary. A good basic knowledge of animal health
matters and clinical signs is a starting point. Such
information can be systematically gathered and reported in
a network with good information flow. Specific disease
information, based upon laboratory investigations, is a
valuable aid. A systematic strategy should be established to
gather real time evidence by monitoring the weather
patterns using satellite predictive tools, and to monitor the
presence or absence of RVF virus activity by sentinel herd
studies or IgM searches in high-risk zones. The latter can
be driven by climatic data, which can identify pre-
epizootic conditions.

Evidence for the presence or absence of RVF virus activity
in one biotope in Kenya, East Africa, was monitored and
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has provided invaluable baseline ground truth data (3, 14,
26). The evidence was collected over more than 25 years
and the results were correlated with rainfall data and later
with remote sensing satellite data (RSSD). The correlation
of periods of virus activity with rainfall, cold cloud density
(CCD) and normalised differential vegetation indices
(NDVI) allowed predictions to be made of the periods
when RVF virus activity was likely to occur. The predictive
capacity was improved by the inclusion of the southern
ocean temperature oscillation index. The system has also
been shown to correlate with periods of RVF virus activity
in Zambia (12). These information systems require more
ground truth data to validate their extension and
application to both similar and other, drier ecotopes in
Africa and elsewhere. The system may be used to drive
monitoring activities on RVF in these countries, where
some baseline data of RVF virus activity is available or
where identical ecosystems exist.

Retrospective studies (14) made following the 1997/1998
RVF epidemic show that these predictive tools might have
been helpful in Region V of Ethiopia and north-east Kenya
and Somalia. There is one caveat however: the rainfall
measurements must be made in the catchment areas for the
river systems and not in the floodplains, where the virus
activity occurs. The catchment areas may be far distant
from the actual disease sites in the floodplains. However, it
is possible to measure rainfall in the mountain catchment
areas for the rivers using a satellite data model of basin
excess rainfall monitoring systems (BERMS), which can
predict the amplitude of the expected river flow (26). In
the wetter ecozones of the highlands and coastal plains in
Africa the measurements are relevant at the disease sites.
This is the case in ecological zones II, 11l and IV (14). The
danger is that the tools may be applied elsewhere in the
absence of any ground truth information, which
is hazardous.

The major concern is to avoid the importation of animals
from Africa to Mecca for slaughter at a time when there is
known to be RVF virus activity at the point of origin of the
animals involved. This can only be achieved by
establishing collaborative monitoring and networking
systems for RVF throughout the sub-region. Efforts are
being made to establish a forum where all the modelling
and predictive data can be discussed by the interested
parties (exporters and importers). The involvement of
international organisations such as the FAO and World
Organisation for Animal Health (OIE) is important to assist
in decision-making at this level.

Such networking activity could be facilitated by the
establishment of regional forums on exporting and on
laboratory information such as the Regional Animal
Disease Surveillance and Control Network (RADISCON)
and the Pan African Information System (PANINFO),
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coordinated and validated by international organisations
such as the FAO, World Health Organization and OIE.
Saudi Arabia, as the end user in the livestock marketing
chain, has the greatest interest in the establishment and
operation of such information networks for RVF and other
diseases.

The validity and practicalities of acquiring the above
information are discussed briefly below. To generate the
information relevant to the problem the following methods
can be used:

a) surveillance by:

— clinical inspection of the animals
— serological surveys

— sentinel herd monitoring

— reporting networks for abortion

b) laboratory studies by:
— virus isolation

— enzyme-linked immunosorbent assay testing for
IgM or IgG

— other serological methods

o

) predictive epidemiology by:

rainfall monitoring

met-sat climate monitoring

— RSSD monitoring of CCD and NDVI, southern
oscillation index (SOI) and BERMS, fed into a predictive
model (when available)

— establishing geographic information systems databases
on densities and movement patterns of livestock
population

— establishing a database on RVF vector distribution,
density and breeding biology

— developing a regional approach to RVF epidemiology.

Determination of the actual risks involved

Clinical inspections of flocks of sheep and goats of breeds
indigenous to the region are unlikely to detect RVF virus
activity, for the disease is mostly cryptic in these genotypes.
Abortion is the principal sign of infection, but the trade is
exclusively in male animals and these are unlikely to show
any clinical signs of the disease.

To achieve hard data would require the sampling and
serological testing of the livestock populations in transit in
an attempt to obtain information on the existence of
ongoing RVF activity However, a meaningful sample to
give confidence at the 1% level would require sample sizes
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of 10,000 or more animals. The logistics and practicalities
of doing this make it an impossible task. No laboratory in
the region has the capacity to cope in a very short period
with the number of tests which would be required to give
meaningful results.

The trade depends upon rapid movement of animals from
source to avoid the loss of weight which occurs in transit
(around 1 kg per day). Delays resulting from sampling and
testing are not acceptable to the traders, nor is any weight
loss from the stress of sampling. Any permanent marking
or ear tagging of animals would also have a negative effect
upon the trade. The alternative is to make some assessment
of the ‘relative risk’ presented by RVF in the area from
which the animals originate. It has been mentioned that
animals may originate from areas that have no institutional
capacity in animal health. The pastoralists in these semi-
arid zones of Africa are totally dependent upon this trade
for their survival. They constitute a highly vulnerable
population group. A trade ban would have a dramatic
negative impact upon their economy.

Assessment of relative risk

The climatic determinants of the onset of RVF virus activity
are those which allow the emergence of large numbers of
the primary Aedes mosquito vectors. The necessary
climatic conditions must persist for long enough to allow
the generation of large populations of the secondary
mosquito vectors — Culex, Anopheles, Mansonia and other
genera. These preconditions are: the occurrence of
prolonged and persistent rainfall over several months,
leading to a rise in the water table in the higher potential
agro-ecological zones, which leads ultimately to some local
or extensive flooding. This has been seen in East Africa and
parts of South Africa in geomorphic formations called
‘dambos’, which are depressions found in grasslands prone
to flooding. Coincident with the rainfall, the inter-tropical
convergence zone (ITCZ) in Africa needs to be much
broader and deeper, for longer periods of time than is
usual. Rainfall of two to ten times the mean annual values
has been associated with periods of epizootic RVE
Flooding in the semi-arid and arid zones is likely to occur
in floodplains downstream from the actual rainfall zones,
often long distances from the rainfall which occurs in
plateaus or mountain forest zones. Examples are the
watersheds of the Wabi Shabelle and Genale rivers in the
Ethiopian plateau, the Tana River flowing from Mount
Kenya, the Nile, and the Senegal and Niger rivers in West
Africa. Regional epizootic/epidemic periods may be
associated with 10 times to 50 times the mean rainfall in
the semi-arid zones, and are clearly driven by the El Nifio
phenomenon.

The analysis of these climatic factors is the most valuable
and cost effective means presently available to make a
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relative risk assessment for RVE To wutilise these,
recommendations are proposed below as a template for
monitoring RVF in the region.

The World Trade Agreement

The trade in small ruminants, mainly sheep, to Saudi
Arabia for the religious festivals at Mecca has been
estimated to be worth US$ 0.6 billion to US$ 0.9 billion
dollars each year. Traditionally this had been an
unregulated trade, until the awareness of the danger
presented by RVF infection was perceived by the Saudi
Arabian Health Ministry. The World Trade Organization
Agreement on the Application of Sanitary and
Phytosanitary Measures has stressed the need for
internationally accepted monitoring and surveillance
systems for diseases such as RVE

Historically, there has often been a considerable trade
advantage to be gained by (sometimes deliberate)
ignorance of a particular disease problem. This is no longer
the case, and importing countries such as Saudi Arabia are
in a position to demand verifiable internationally
accredited data regarding the status of any disease problem
in a country of origin. This is highly relevant to the huge
trade in sheep to Mecca for Ramadan and the haj. The
situation in one traditional major source of the animals,
Somalia, is complicated by the lack of any institutional
capacity to generate the critical data. A similar observation
may apply to the Ogaden region of Ethiopia, for the
animals from this region are traded largely through Bossaso
and Berbera in Somalia/Somaliland.

Current and potential monitoring
activities for Rift Valley fever

Ethiopia

There is little or no information available to show the
distribution of RVF virus in the country No disease
problem which might be RVF has ever been recorded other
than in the south-east of the country in 1997/1998. Given
the ecological characteristics of RVF enzootic areas
common to East Africa and the Horn of Africa, other areas
of the country have the potentially to harbour RVE

Activities should focus on the riverine floodplains of the
wabi Shabelle river and its many tributaries in the Ogaden
in the south-east of the country. Baseline data for a 10-year
to 20-year period should be obtained, and the differences
detected in CCD and NDVI levels for the region in the year
1997 compared with the average values. Clear differences
may become evident and serve as the basis for early
warning in this region.
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Sudan

Rift Valley fever virus activity has been shown to occur
upstream of the Gezira irrigation scheme on the Nile, in
the large area of the Nile basin with its many tributaries in
the south-west of the country, in the riverine irrigated areas
near Khartoum, and in Equatoria Province (4, 18, 19).

There are no longitudinal data on the virus activity in the
country on which to base any assessment of the level of
risk of RVF epizootic virus activity.

An analysis of the conditions which prevailed in 1997
compared with the 20-year means for CCD and NDVI may
give some indication of the predisposing conditions. The
regional determinants such as SOI indices and the
characteristics of the ITCZ and BERMS data for the Nile
would be highly relevant.

North-east Kenya

North-east Kenya contributes to the trade in sheep and
goats in this region.

Rift Valley fever occurred in epizootic form in the north-
east of the country in the years 1961/1962 and 1997/1998.
The rainfall and RSSD during these years gave a clear
indication of the pre-epizootic conditions (14).

Reasonably accurate predictions can be made for the
likelihood of epizootic RVF occurring. The flooding which
occurred in those years covered hundreds of square miles
in the floodplains of the Uasa Nyiro and Tana River basins.
Such a level of flooding is extremely rare.

Between these epizootics, RVF virus activity is extremely
difficult to detect in these semi-arid zones, but occasional
sero-conversions in camels or cattle (13) show that it
does occur.

Somalia

Serological studies carried out many years ago showed the
presence of RVF antibody in sheep, goats, cattle and camels
in the country. However, no clinical disease syndrome had
ever been observed in humans or animals until the
epizootic year of 1997/1998.

In 1997/1998 deaths among humans and abortions in
camels, sheep, and goats were reported and confirmed to
have been caused by RVF in the floodplain areas of the
Wabi Shabelle and Juba river systems in the south of the
country. No RVF was confirmed in the drier northern parts
of the north-east of Somalia (6). Remote sensing satellite
data are analysed on a monthly basis by FAO monitoring
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systems (MetArt, the Africa Real Time Environmental
Monitoring Information System [ARTEMIS]/the Famine
Early Warning Systems) to assess the potential for food
production. These data can also be used to monitor
potential RVF virus activity.

Arabian Peninsula

An analysis of the pre-epizootic conditions in Jizan may
reveal the nature of the predisposing factors for RVF in the
country in the year 2000. Current observation shows that
rainfall was at least two or three times higher than normal
from May through to October 2000.

Sentinel herd systems have been established in the high-
risk areas in the tihama of both Saudi Arabia and Yemen.

Risk management

Predictive inputs

Any indication that major pre-epizootic/epidemic
conditions have been identified in exporting countries
should be followed by a total ban on livestock trade to
Mecca from the affected countries/regions. Clearly the
importing country, i.e. Saudi Arabia, should be the
decision-maker in implementing this ban. Transparent
monitoring and reporting of the climatic conditions related
to the risk of RVF virus activity should be the responsibility
of the exporting countries, in collaboration with the
importing countries. A regional trade commission would
be an excellent forum within which such decision-making
can be made and coordinated. Efforts are being made to
establish a Red Sea Livestock Trade Commission
to facilitate this.

It is strongly recommended that any regional predictive
modelling system for RVF should be operated by an agency
such as the FAO, which is already active in projections of
the relative risks presented by army worm, locusts and
quelea in this region. Close collaboration with the disease
regulatory body, the OIE, is essential. This would generate
the necessary confidence among the countries involved
and ensure validation of any and all predictions.

Vaccination

Vaccinated animals would present no risk from RVF at
Mecca.

Killed vaccines are expensive and do not always protect
against abortion or death, even after repeated vaccinations.
In many parts of Africa and in Egypt, the Smithburn
vaccine strain (SNS) of a modified live virus has been
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extensively used. It is valuable as a means of protecting
livestock in high-input/high-output systems in the known
epizootic areas where valuable, highly susceptible stock are
kept. The Smithburn vaccine strain is a cheap and effective
vaccine. It is immunogenic, conferring a lifelong immunity,
but suffers the disadvantage that it can produce foetal
abnormalities early in pregnancy and abortions later in at
least 5% to 15% of pregnant animals in the susceptible
breeds of sheep and goats. A good protective immunity can
also be induced in cattle by this vaccine. Management
standards in such situations are high, and owners follow
the strict instructions to vaccinate only when the animals
are not pregnant. However, in the face of an epidemic
many farmers will take a risk and vaccinate regardless of
the problems, which are significantly less than those
of the disease itself.

The breeds of sheep and goats involved in the trade
outlined above are not highly susceptible to RVE The
trade is in male animals and these can be successfully
immunised against RVF by using the SNS vaccine. The
mortality induced by the disease has not been greater than
1% to 3% in outbreaks in the Horn of Africa and the
Arabian Peninsula, and while abortion rates can reach 10%
to 30% in the most severely affected areas, they are less
than 10% overall. Vaccination is not a cost-effective,
economically justifiable intervention in these low-
input/low-production systems against a disease, which
may appear at 5-year to 35-year intervals (although the
periodicity may change with global warming). The herd
structure is predominantly female as males are sold off
early and owners do not follow a strict breeding pattern.
Many females are liable to be pregnant at any time and
problems may follow the use of live vaccine in such herds.
In practice, however, few or no abortions have followed its
use in these relatively RVF-resistant breeds.

The vaccination of animal populations in semi-arid zones
to minimise the amplification of RVF virus and reduce the
risk of human infections is another issue. Such an
intervention may be justified by the need to limit the
impact of a zoonotic disease, and the recognition of pre-
epizootic conditions may be the signal for this. However,
vaccination on an annual basis cannot be justified, other
than in highly focused programmes during periods when
RVF virus activity is anticipated in areas that are recognised
as being at high risk.

Certification

Problems are likely to arise with any attempts to certify
vaccination, for most animals originate in areas where
there is no institutional capacity to either administer or
validate the status of the trade animals with regard to their
origin, vaccination history or immunity to RVF virus.
Previous attempts at validation have not proved
encouraging. It is hoped that this situation will change.
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Conclusions

The evidence, which has accrued over the past 50 years,
suggests that whatever risk exists from RVF is normally at
a low level. No major RVF disease incident has been
reported at Mecca during this time despite the importation
of millions of sheep and goats from RVF enzootic and
epizootic areas in the Horn of Africa. The last major
epizootics of RVF in the semi-arid zones of the Horn of
Africa occurred in 1961/1962 and 1997/1998. The export
trade was uninterrupted in 1961/1962 and illegal trade
was thought to have occurred during 1997/1998. No
disease episodes which may have been attributable to RVF
were recorded in Saudi Arabia in 1997/1998. They may
well have occurred, however. The potential certainly exists.

The author strongly recommends that the movement of
sheep and goats to Mecca for the religious festivals should
be strictly prohibited from any area in which epizootic RVF
virus has occurred in the previous three to six months.
This principle should be applied both to the animals
originating in the Horn of Africa and in Arabia itself.

Predictive epidemiological inputs can drive prophylactic
vaccination campaigns in the high-risk areas, wherever this
can be justified economically and where the necessary
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institutional capacity exists. The predictive models which
are available give at least three months lead time (25, 26,
27, 28). The areas where prophylactic vaccination might
be used are, for example, where there are high-input/high-
production livestock systems, as in the highland areas of
East Africa, or where a relatively limited area is involved,
such as the tihama of Arabia. This measure is much less
feasible in the semi-arid zones where the pastoralists are
moving all the time.

High-risk areas can be defined on the basis of the virus
activity detected or disease problems experienced in
previous RVF epizootics or by post-epizootic serological
surveys. There can be little justification for routine annual
RVF vaccination in the semi-arid zones, where the
livestock are relatively insusceptible and the losses caused
by the disease are low or negligible. Rift Valley fever is not
a disease problem for the livestock producers; however, it
is perhaps the most important factor which affects trade in
the region. Vaccination may be driven by the realities of the
market place but vaccinated animals present no hazards
per se at the haj. Importing countries may decide that they
wish all animals to be vaccinated against the disease.

Risque d'épidéemie de fievre de la Vallée
du Rift lors du hadj, le pelerinage a La Mecque, Arabie saoudite

FG. Davies

Résumé

La fievre de la Vallée du Rift est une zoonose qui touche a la fois I'homme et les
animaux domestiques. Chez I'homme, la maladie peut se traduire par une fiévre
hémorragique mortelle. Linfection des animaux domestiques tels que ovins,
caprins, camélidés et bovins peut entrainer ou non l'apparition des signes
cliniques de la maladie. Les animaux atteints d’infection clinique comme
infraclinique représentent un danger pour I'homme en tant que source
d'infection. Le risque d‘infection est maximal au moment de l'abattage, ou
peuvent étre produits des aérosols de sang infecté, en particulier dans le cadre
des pratiques d'abattage rituel. Chaque année, quelque 10 a 15 millions
d’animaux peuvent étre sacrifiés a I'occasion des fétes religieuses de La
Mecque. Certains de ces animaux proviennent de la péninsule arabique elle-
méme, mais la plupart sont importés, en passant par la Mer Rouge, de pays
d'Afrique orientale et de la Corne de I'Afrique, ou la fiévre de la Vallée du Rift est
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enzootique et peut étre considérablement amplifiée en période d'activité
épizootique du virus. Ces animaux sont susceptibles d'étre transportés vers La
Mecque et d'atteindre ce lieu alors qu'ils sont en période d'incubation de la
maladie. On sait que la fievre de la Vallée du Rift se déclare également dans les
zones de la Tihama de I'Arabie saoudite et du Yémen.

Mots-clés

Arabie saoudite — Exportation de I'Afrique — Féte religieuse — Fievre de Ia Vallée du Rift
— La Mecque — Petit ruminant — Ramadan — Sacrifice rituel — Zoonose.
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Riesgo de epidemia de fiebre del Valle
del Rift durante el ‘haj’ de La Meca (Arabia Saudi)

FG. Davies

Resumen

La fiebre del Valle del Rift (FVR) es una enfermedad zoonoética que ataca a los
animales domésticos y al hombre, en el que puede causar una fiebre
hemorragica mortal. Cuando afecta a animales domésticos como la oveja, la
cabra, el camello o la vaca, la infeccion puede acompafiarse o no de signos
clinicos. Los animales enfermos, ya sea en forma subclinica o clinica, suponen
un peligro para el ser humano como fuente de infeccion. El riesgo de infeccion
es maximo en el momento de la matanza, pues pueden generarse aerosoles de
sangre infectada, sobre todo cuando se emplean métodos tradicionales de
sacrificio. Cada afio, en el curso de distintas celebraciones religiosas, se
sacrifican hasta 10 a 15 millones de animales en La Meca. Aunque algunos de
ellos provienen de la propia Peninsula Arabiga, la mayoria llegan a través del
Mar Rojo de paises esteafricanos o del Cuerno de Africa, donde se sabe que la
FVR es enzodtica y puede verse muy amplificada en los periodos de actividad del
virus epizodtico. Esos animales pueden ser transportados a La Meca y llegar a
su destino durante la fase de incubacion de la enfermedad. Se sabe que la FVR
también esta presente en las zonas de “tihama” (llanura desértica) de Arabia
Saudiy el Yemen.

Palabras clave )

Arabia Saudi — Celebracidn religiosa — Comercio desde Africa — Fiebre del Valle del Rift
— La Meca — Pequefio rumiante — Ramadén — Sacrificio ritual — Zoonosis.
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Kenya, Mau Mau and bioterrorism

F.G. Davies

The Whittery, Chirbury, Powys SY15 6DA, United Kingdom

Summary

The Mau Mau uprising in Kenya was to some extent directed against the
European settlement of the traditional African livestock and farming areas in
what became known as the ‘White Highlands’. The original population groups
were displaced and the seasonal grazing ranges for their cattle greatly
restricted. When these herders grazed their cattle alongside roads in settled
areas, there was a strong response by the administration and many of the
animals were impounded and sold. Reprisals for such seizures included the
‘hamstringing” of settler cattle, which involved cutting the Achilles tendon of a
hind limb. This effectively resulted in the animals being slaughtered on humane

grounds.

Keywords

Bioterrorism — Cattle — Hamstringing — Kenya — Mau Mau — Settlers.

History

The response of the European administration to the Mau
Mau uprising in Kenya in 1951 involved punitive actions
against African stock-owning communities. This was
especially the case in the ‘White Highland’ areas of
Nanyuki and Naivasha Districts, which were particularly
attractive to new settler communities. The settlers
developed large tracts of land for intensive agriculture and
livestock farming. This process had been occurring since
the Europeans first came to Kenya but it was more
intensively pursued in the period 1945 to 1951 as more
and more European ex-service personnel settled in Kenya
after the war.

The African population had hitherto used these lands for
the seasonal grazing of their cattle, sheep and goats. Often
‘agreements’ were made with their tribal chiefs/elders
to vacate the land. The result was that many herders were
displaced from their grazing land, and were left without
adequate grazing for their livestock. Many became
‘squatters’ in the eyes of the administration, and lived in
communities close to the areas from which they had
been displaced.

Causes

The squatters grazed their cattle at the margins of the
settled white farming areas and at the forest edge. They

moved along the roads, grazing as they went, to wherever
they could find any grass. Their presence constituted a
nuisance as well as a potential disease hazard.
The movement of herds of indigenous cattle in such
a haphazard manner was likely to create a potential
disease hazard to the settled farming areas of the
‘White Highlands’.

Many settler farms kept livestock breeds that had been
imported into Kenya from Europe and elsewhere. These
imported breeds had much greater production potential
than the Kenyan cattle, but were far less resistant to the
endemic diseases prevalent among the indigenous cattle
and small ruminant herds. Many of the latter had
developed high levels of resistance, which was both genetic
and acquired. Disease control activities at that time
involved movement restrictions, which were primarily
designed to protect and exploit the higher production
potential of the improved livestock breeds held in the
White Highland farming areas and did not consider the
indigenous cattle breeds to a similar extent.

Animal  diseases such as rinderpest, bovine
pleuropneumonia and possibly also some tick-borne
diseases might be carried by the indigenous cattle groups,
and pox virus disease of sheep and goats was also a
potential threat. They presented significant hazards to the
improved stock on many of the settler farms, and animal
movement Trestrictions were a major component of the
disease control activities at that time. These measures were
primarily designed to protect and exploit the higher
production potential of the improved livestock breeds held
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in the White Highland farming areas and did not consider
the indigenous cattle breeds to a similar extent.

The response of the government to this problem was thus
to attempt to remove the hazards presented by these
marginal cattle — belonging to people they described as
‘squatters’ — to the high-potential cattle breeds owned by
the settler farmers. The authorities involved in
implementing this policy were the European District
Councils. Policing of the ‘squatter’ cattle became more
rigorous. As a collective punishment, the cattle were often
impounded and their owners could be forced to sell them
(Throup, personal communication), often at prices that
were below their actual market value. Furthermore, the
purchasers were often the settlers themselves, which
increased the resentment.

Impact of the policies

The responses of the squatter populations — first removed
from their traditional seasonal grazing areas, and then
displaced from their home areas — were driven by a deep-
seated resentment at the treatment they were receiving
from the government. The activities were believed by the
administration to be carried out by Mau Mau ‘terrorists’
who were known to be hiding out in the Aberdare and
Mount Kenya Forests. It is just as likely that the displaced
squatters themselves were responsible. They were incensed
by the injustices which they believed that they had
experienced at the hands of the administration.

The response

The herders practised two types of activities against the
administration and the settler farming communities. First,
large areas of pastureland were set alight to destroy the
seasonal grazing potential of the farmland. This was
especially the case in the Nyeri and Nanyuki Districts.
Second, cattle were attacked with pangas, the simple,
sharp-bladed, hand-axe-like tool used by many Kenyan
African communities in their daily life. The panga is used
in agriculture as a cultivating and cleaning tool, and in the
cutting and collection of wood for household purposes. It
was used to cut the large tendon at the point of the hock
(the Achilles tendon). This comprises the tendons of the
gastrocnemius, superficial and deep digital flexor muscles.
If both hind-limb tendons on an animal are cut, the animal
is totally unable to stand on its hind legs. If only one
tendon, then that leg becomes totally useless. There is no
treatment for these injuries and affected animals must be
slaughtered on humane grounds.
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This activity occurred mainly in the Nanyuki and Nyeri
Districts, and to some extent in the Naivasha District. The
number of cattle maimed in this way has not been
accurately determined, but is thought to be of the order of
several thousand. Figures of between 1,000 and 10,000
have been quoted, but contemporary opinion would
suggest that the figures were very much of the lower order
and that only 1,500 to 3,000 were so affected. Hard data
on this point are difficult to obtain.

Hamstringing cattle was an economic strategy, and it was
suspected that those small-scale African farmers who had
been displaced from the White Highlands were behind it.
They had been paid extremely low prices for their land,
and many were living in squatter communities in the
adjacent villages or forest edges. The government at the
time had also, on occasion, confiscated the livestock of
these communities as a form of collective punishment.
Confiscations were often followed, particularly in the Nyeri
District, by the reprisal of hamstringing cattle belonging to
the white farmers (Anderson, personal communication).

Impact of attacks on cattle

The impact of this activity in economic terms was probably
not very significant. It served however to drive more
vigorous Government responses against the Mau Mau
uprising and to increase security activities against those
perceived to be responsible.

Conclusions

This sad chapter of events reveals the potential for
bioterrorism that targets animal populations as a means to
aggravate and draw attention to real and perceived
injustices. The impact was particularly distressing to those
involved in livestock farming and management. The
economic impact in this instance was probably not great. A
conclusion might be drawn that this was a totally
understandable response by a population, which had
experienced real injustice (in their view) by a less than
equitable administration.
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Kenya, Mau-Mau et bioterrorisme

FG. Davies

Résumé

Linsurrection Mau-Mau au Kenya était dans une certaine mesure dirigée contre
I'installation de colons européens dans les zones africaines traditionnelles
d'agriculture et d'élevage que I'on a appelées par la suite « White Highlands »
(hautes terres occupées par les Blancs). Les groupes de population d’origine ont
été déplacés et les aires de pacage saisonnier de leur bétail ont été trés
réduites. Quand ces éleveurs faisaient paitre leurs bovins le long des routes
dans les zones d'installation, I'administration réagissait avec vigueur et un grand
nombre d'animaux étaient capturés et vendus. En représailles a ces saisies, les
éleveurs pratiquaient le « hamstringing » qui consistait a couper le tendon
d’Achille d'un membre postérieur des bovins des colons. Cette pratique
aboutissait a I'abattage des animaux mutilés pour des raisons de compassion.

Mots-clés
Bioterrorisme — Bovins — Colons — Hamstringing — Kenya — Mau Mau.
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Kenia, Mau Mau y bioterrorismo

FG. Davies

Resumen

El levantamiento Mau Mau en Kenia iba dirigido en cierta medida contra la
colonizacion europea de areas ganaderas y agricolas tradicionales africanas,
en lo que vino a denominarse ‘White Highlands’ (meseta blanca). La poblacion
autéctona fue desplazada y las zonas de pasto estacional para su ganado se
vieron muy reducidas. Cuando los pastores llevaban su ganado a pastar junto a
caminos en zonas de colonizacion, la administracion reaccionaba con dureza,
incautandose de muchos animales y después vendiéndolos. Estas acciones
desencadenaban a su vez represalias tales como la seccién de un tenddn de
Aquiles de los bovinos de los colonos. En la practica, ello se tradujo en el
sacrificio de los animales mutilados por motivos estrictamente humanos.

Palabras clave
Bioterrorismo — Colonos — Ganado bovino — Kenia — Mau Mau — Seccién del tendén de
Aquiles.
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Achievements of the Soviet biological weapons
programme and implications for the future
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(1) Moscow Gabrichevsky G. N. Research Institute of Epidemiology and Microbiology, Admiral Makarov
Road, 10, Moscow 125212, Federation of Russia
(2) 4562 Club Circle, Atlanta, Georgia 30319, United States of America

Summary

The military—biological complex of the former Union of Soviet Socialist Republics
was a true Frankenstein’s Monster, with a powerful scientific potential — for good
and for ill. This article examines both the direct scientific results of the twin
biological weapons (BWs) programmes run by the ‘civilian’ Biopreparat and by
the Ministry of Defence (MoD) and the public health benefits that sprang, despite
the original intent, out of those programmes. The authors will also explore the
potential for both crop and livestock destruction and for enhanced agricultural
methods growing out of the parallel Soviet programme under the management of
the Special Directorate of the Ministry of Agriculture.

In the last section of the article the authors discuss the situation in the
military—biological complex that arose after former President Boris Yeltsin's
1992 decree abolishing all research and development on offensive BWSs. The
possibility is considered that expertise, technologies and materials from the
former Soviet BWs programme have leaked out of Russia, because the living
standards in Russia remain low and the overwhelming majority of scientists have
a miserable existence.

Keywords

15th Directorate — Antiplague System — Biopreparat — Military—biological complex —
Ministry of Agriculture — Ministry of Defence — State Scientific Centre of Applied
Microbiology — Vector.

Introduction

The development of biological weapons (BWs) in the
Union of Soviet Socialist Republics (USSR) began in the
1920s and proceeded through the next few decades until
the beginning of the Second World War; by then, stocks of
relatively primitive BWs were available to the Soviet
military. At this point, Soviet BWs research employed only
natural strains of microorganisms. But after more than 40
years of research it became clear that using only natural
strains made it very difficult to achieve what the military
viewed as desirable results. Some of the leading biologists
of the USSR, many of them fully au courant with scientific
developments in the West, realised that they needed an
entirely new approach to the problem of making effective
weapons. This new approach would incorporate the latest
achievements in molecular biology and genetics. Because
of the closed nature of Soviet science and society, however,

Russian biological sciences lagged behind those of the
West. There were few experts who were on a par with
Western molecular biologists and geneticists, and there
was no modern equipment.

How was Soviet biological science, crippled by decades of
Lysenkoism, to overcome the advantage held by the West?
In the early 1970s, the Soviet Government created a new
‘civilian’ branch of the BWs programme, called
‘Biopreparat’. Biopreparat, established under the Main
Directorate of Microbiological Industry under the USSR
Council of Ministers, was designed to do whatever was
necessary to modernise Soviet science and construct a
suitable scientific and industrial base for the design and
production of modern BWs. A specific directive from the
highest levels of the Soviet Government also established
the ultra-secret Interagency Scientific and Technical
Council (ISTC) for molecular biology and genetics, to
inspire, direct and oversee all the work performed by
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Biopreparat. At the same time, the ISTC also controlled the
development of a parallel line of BWs research conducted
by the Ministry of Defence (MoD) (before the creation of
the supposedly civilian Biopreparat the MoD had handled
all BWs research). Also closely connected to the ISTC was
another programme, managed by the Ministry of
Agriculture. This programme directed all research on the
creation and development of biological agents designed to
destroy crops and livestock.

All of these organisations were, quite naturally, designated
‘top secret’. At the same time, the Soviet government
created another council for the study of molecular biology
and genetics, this time at the Academy of Sciences of the
USSR. Though this council was open, it had a dual
purpose:

a) to promote the legitimate investigation of the
fundamental aspects of evolutionary and molecular biology
and genetics in which the USSR lagged seriously behind
the West

b) to serve as a ‘cover story’ for the secret ISTC and the
fledgling Biopreparat.

In fact almost all civilian microbiological programmes were
used as ‘cover stories’ to hide the top-secret BWs
programmes of the MoD and Biopreparat. Of these, the
programme called ‘Problem Number Five’ was particularly
important. This odd-sounding name refers to a defensive
programme designed to protect the Soviet people from
BWs and infectious disease. Within the Problem Number
Five programme, the Antiplague System, a vast network of
institutes and stations that spanned much of the territory
of the USSR, played an especially significant role. Though
the Antiplague System was originally devised to fight
plague and other diseases native to the region, its
institutes, including the famous ‘Mikrob’ Institute at
Saratov, came, through Problem Number Five, to serve as
suppliers of strains and expertise to the Biopreparat and
the MoD BWs programmes. The Mikrob Institute, for
example, supplied the military programme with the most
virulent available strains of Yersinia pestis, the plague agent.
Another large antiplague institute, created in Volgograd in
1971, performed vital services for both the military and
Biopreparat. At first scientists at the Volgograd antiplague
institute studied pathogens that produce a deep mycosis
affecting nearly all organs; later this work was extended to
studies of the genetics of Burkholderia pseudomallei
and Bacillus anthracis and to developing technology for
the rapid diagnosis of the agents of especially
dangerous infections.

After the signing (in 1972) and ratification (in 1975) of the
international Biological Weapons and Toxins Convention,
which prohibited the development, manufacture and
accumulation of stocks of BWs and toxins, the USSR used
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the cover of the convention to accelerate their offensive
weapons programme, though now in even deeper secrecy.

Even now, the military are doing all they can to deny or
conceal the existence of the Soviet offensive programme, as
evidenced by lectures delivered by the chief of the former
15th Directorate of the MoD, VI. Yevstigneev, at the
Moscow Institute of Physics and Technology in 2003 (15).
His words were echoed by the retired general A. Vorob’ev
(14), vice-chief of Biopreparat from 1979 until 1987.
Interestingly, who or what forces them to obfuscate the
issue — over 10 years after Presidential Decree No. 390 of
11 April 1992 abolished the entire offensive BWs system —
is unknown.

According to all reports, the development of offensive BWs
in Russia has stopped, though research using the agents of
especially dangerous infections proceeds in institutions of
the MoD and in facilities that were formerly under the
jurisdiction of Biopreparat. Officially, all this research now
falls under the rubric of biodefence.

Unfortunately, even now, little is known or understood by
the wider public about the large-scale research and
development carried out in the USSR as part of ‘Problem
Number Five’. Even data that would be helpful to scientific
programmes are still classified.

The military—biological complex
and socially useful activities

During the Soviet regime, the military—biological complex
was created for offensive purposes and not for the common
good. Still, public health benefits, in spite of the military’s
intent, did accrue from this work — as inadvertent by-
products of research into the design and creation of BWs.
Research into vaccination and treatment regimes was
intended, more often than not, as a smoke-screen to
reinforce the existing cover story surrounding the secret
work of the military—biological complex.

The Ministry of Defence biological weapons
research and development facilities under the
jurisdiction of the 15th Directorate

The first important example of a public health benefit
deriving from the activities of the military—biological
complex is an anthrax vaccine, which was developed for
human use by Nikolai Ginzburg at the Sanitary-
Technology Institute (STI) of the MoD; in the late 1940s
this institute became known as the Scientific Research
Institute of Epidemiology and Hygiene (also known as the
Kirov Institute). In 1940, Ginzburg isolated a mutant of a



Rev. sci. tech. Off. int. Epiz., 25 (1)

highly virulent strain of B. anthracis, the agent that causes
anthrax (5). The mutant strain had low virulence for both
white mice and guinea-pigs and did not cause disease in
rabbits or sheep, but it still retained its immunogenicity.
Using this mutant, Ginzburg and his associates rapidly
created a live vaccine known as STI (from the abbreviation
of the original name of the institute where it originated).
The STI vaccine was successfully used to protect the staff
of the Red Army during the 1944 offensive of the Second
Ukrainian Front in Romania, where anthrax was
considered a threat. The STI live vaccine is still in use in
Russia; it has an epidemiological efficacy of about 70%.

The immunoprophylaxis of plague is a second example of
the considerable, if inadvertent, contribution that the
Soviet military—biological complex made to public health.
As in the case of anthrax, military considerations before
and during the Second World War necessitated the
development of plague vaccines. In the late 1930s and
early 1940s, the Red Army fought the Japanese in
Mongolia and Manchuria, where there were natural foci of
particularly dangerous strains of the causative agent of
plague; i.e. the strains found among the large native
burrowing rodents known as ‘tarabagan’ (Marmota
sibirica). A strain known as EV (the initials of a young girl
who had died of plague in Madagascar), held at the Pasteur
Institute in Paris, was sent to the USSR in the late 1930s. A
highly immunogenic clone of this strain, isolated in the
Sanitary-Technical Institute in 1941, formed the basis of a
dry live vaccine. The creation of this vaccine was of the
utmost importance, as no liquid preparations of the EV
strain survived for more than ten hours at room
temperature, making it impossible to use them under field
conditions in wartime. The dry live vaccine proved
invaluable: by the beginning of the Manchurian offensive
in August 1945, millions of soldiers had been inoculated
with this vaccine. Not a single case of plague was recorded
among Soviet troops, whereas among inhabitants in the
same period at least 500 cases were reported (10).
Instructions for producing the dry live plague vaccine were
transmitted in 1946 to the Ministry of Health. The
technology used in the Kirov institute to develop dry live
vaccines was later employed in the fight against tularaemia,
brucellosis and tuberculosis.

Two other institutes, one in Sverdlovsk, now known as
Ekaterinburg, and one at Zagorsk, now Sergiyev Posad,
were also involved in research and development that had
public health implications. The technologies required to
produce anatoxins for immunoprotection from botulism,
tetanus and gas gangrene, oral vaccines against smallpox
and encephalomyelitis, diagnostic methods for several
infectious diseases and equipment for cultivating anaerobic
bacteria were all created in these two institutes.

The development of ways to protect army personnel from
infectious agents, including those that might be deployed
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as BWs, was of major importance to the military. Military
scientists investigated aerogenic methods of immunisation
using dry vaccines. These novel preparations, unlike any
used in the West, were administered via aerosol. The
results  of  this research  were  summarised
by N.I. Aleksandrov and N. Gefen (1) and then by
VA. Lebedinsky (6). As one of the advantages of this
approach, Aleksandrov and Gefen emphasised the
possibility of administering the vaccine to soldiers under
field conditions — in tents and even in the open air. The
other advantage of this dry aerosol preparation was its
ability to confer a degree of pulmonary immunity that
could not be achieved with traditional means of
immunisation. These dry preparations protected monkeys,
sheep and other animals from infection through the
respiratory tract. Furthermore, aerogenic vaccination is
much less reactogenic than other forms of administration
and causes very few side-effects — the principal author
of the present article was exposed to the aerogenic
vaccination against plague without any complications.

These studies by Aleksandrov and Gefen and by
Lebedinsky are of interest even today, not only from the
scientific point of view but also because they provide
substantial evidence that aerogenic methods of infecting
people and animals have been part of the Soviet military
doctrine for at least the past fifty years. Further information
about certain aspects of the militarys work on aerosol
infections can be found in the monograph by VI. Ogarkov
and K.G. Gapochko (11), which by pure accident became
available for open sale.

Though this list is by no means exhaustive, it gives a
general idea of the technologies and prophylactics
developed by the military that were then transferred to the
Ministry of Health.

Biopreparat

As the authors related in an earlier publication (4), the
designers of the modern (post-1973) Soviet BWs system
established Biopreparat in order to raise the design and
production of BWs to a qualitatively new level by using the
latest advances in molecular biology and genetics. At first,
military scientists focused on developing strains of bacteria
that would be both resistant to antibiotics and have altered
antigenic structures. Scientists believed that such
approaches would complicate the treatment of infected
people or even render treatment impossible and reduce the
efficiency of vaccination. Viruses, too, were to be modified:
military virologists worked to create viruses with altered
antigenic structures as well as recombinant viruses that
would possess other unusual properties.

At first, Biopreparat scientists had to organise the
manufacture of materials that were unavailable in the
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USSR: reagents, enzymes and components of media for
bacterial and viral cultivation. They also needed to create
banks of cellular cultures and bacteria. The Institute of
Enzymology in Vilnius, Lithuania, and special directorates
in the Institute for Ultra-pure Preparations in Leningrad
(now St Petersburg), the State Scientific Centre of Applied
Microbiology (SSCAM) at Obolensk, two hours from
Moscow, and the State Research Centre of Virology and
Biotechnology (‘Vector’), near Novosibirsk, Siberia, were
created for these purposes. As a result, in the late 1970s
many scarce reagents and a number of important enzymes
became easily accessible to open scientific institutes in
the country.

Similarly, although the development and manufacture of
devices and instruments used in biomedical research was
spurred on by the needs of the BWs facilities of Biopreparat
and of the MoD, autoclaves, instruments for lyophilisation,
reactors, chromatographs, samplers and so forth were also
delivered to the open research institutes. All of this design
and manufacture — for both BWs facilities and open
institutes — was carried out by the research and design
institutes in Moscow and by factories in Yoshkar Ola,
Kirishi, Berdsk and Penza.

During the construction phase of Biopreparats own
scientific centres, Biopreparat carried out joint research
projects in different areas of biology with open scientific
research institutes and universities. Biopreparat provided
financial assistance and supplied the institutes with
imported equipment and reagents. Furthermore,
Biopreparat trained research fellows at the Antiplague
System in microbiology. In three of the antiplague
institutes Biopreparat also created departments of
molecular genetics, which worked under the cover of
Problem Number Five. The results of some research from
that period were published in the open press and reported
at conferences on the Plasmid Programme, which was also
financed by Biopreparat. The Plasmid Programme served
as yet another cover story: officially, the Plasmid
Programme was created by the open Council for Molecular
Biology and Genetics at the Academy of Science. The
programme existed for 14 years and helped to introduce
modern biology to the young employees of many
institutes. Besides this programme, the principal author of
the present article organised the Laboratory of
Extrachromosomal Heredity of Microbes, the first in the
USSR. The laboratory, which was well equipped, closely
connected to scientists in the outside world and located at
the Moscow Research Institute for Protein Synthesis (an
open institute), was completely financed by Biopreparat.
These international connections allowed the development
and organisation of a bacterial culture collection, which
was necessary for genetic research. Furthermore, the
laboratory carried out, on a contract basis, joint research
projects with open institutes in Krasnodar, Saratov, and
Tartu in Estonia.
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The discovery that the plague microbe had plasmids, or
rings of extrachromosomal DNA, was particularly
significant both for the military and for the wider scientific
world. This discovery was made at the Laboratory of
Extrachromosomal Heredity of Microbes, during research
carried out jointly with the military. This laboratory dealt
only with vaccine strains — work with highly pathogenic
microbes was forbidden in Moscow and other major cities
— while parallel research was carried out with virulent
strains in the Kirov Institute. The same open Moscow
laboratory also developed methods of transferring foreign
genetic information into Y. pestis. This discovery allowed
the subsequent creation, at the Kirov Institute, of a virulent
Y. pestis strain with the particular characteristics, including
antibiotic resistance, necessary for the development of a
new, more refined, kind of BW.

The discovery of plague plasmids, which enabled the study
of the plague germ’s pathogenicity and the development of
a more effective plague weapon, was made several years
before the publication of the same discovery in the West.

Collaboration between military and open laboratories also
produced work with public health benefits, even at the
heart of the secret BWs system. At the Biopreparat facility
SSCAM, researchers explored the creation of biological
means of protecting plants against plant pests as well as
against the insect vectors of human and animal diseases.
The basis for these explorations was the microbe
Bacillus thuringiensis, whose cells contain a toxin (‘delta
endotoxin’). Commonly known as ‘Bt’, B. thuringiensis is an
insecticidal bacterium marketed worldwide for the control
of many important plant pests, principally Colorado beetle
and Lepidoptera (butterflies and moths) caterpillars but
also mosquito larvae. Bacillus thuringiensis products
represent about 1% of the total agrochemical market —
fungicides, herbicides and insecticides — across the world.
Commercial Bt products consist of powders containing a
mixture of dried spores and toxin crystals.

Factories in Berdsk (near Novosibirsk) and Stepnogorsk
(in Kazakhstan) manufactured Bt preparations. The
Stepnogorsk facility had been built to produce BWs,
particularly the anthrax agent, B. anthracis. Nevertheless,
the manufacture of Bt products also served the interests of
Biopreparat. First, it provided a cover story for the large-
scale cultivation of B. anthracis. Second, it enabled
technology to be modernised and new equipment to be
tested using an agent that would not subject factory
personnel to the risk of infection, because Bt products are
harmless to humans. The second factor was extremely
important. Despite stringent safety precautions, the risk of
infection and possible epidemic outbreaks from working
with the causative agents of dangerous infections remains.
In addition to the sensational and tragic events in
Sverdlovsk in 1979, when an accidental release of
B. anthracis spores killed at least 68 people (8), there were
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other less well-known incidents, illustrating the lethal
dangers of working with highly pathogenic agents.
Manufacturing failures resulted in several laboratory
workers becoming infected with Brucella abortus in one of
the open Moscow institutes in the 1970s, and a number
of laboratory researchers at Vector died from haemorrhagic
fevers — Marburg in 1988 and Ebola in 2004. Experimental
work with Burkholderia mallei killed a researcher at SSCAM
in 2004.

Some, although not all, of the molecular biology and
genetic research by Biopreparat scientists became public
knowledge — and therefore available to open scientific
research laboratories — after the break-up of the USSR.
Attention was focused on studies of Francisella tularensis, a
bacterium whose genetics were little known in open
academic circles at that time. As a result of Biopreparat
research into tularaemia, a means of transferring
heterologous genetic information into F tularensis had been
developed. Adding novel and alien genetic material to
E tularensis was necessary to create altered strains and, less
ominously, to elucidate its pathogenicity. Also of singular
importance is the extensive research conducted at
Obolensk on B. anthracis. Some years ago Andrei
Pomerantsev, one of the principal anthrax researchers at
SSCAM, developed a method for introducing haemolytic
genes from Bacillus cereus into B. anthracis (12) — this
experiment had real significance for BWs research because,
theoretically, the addition of heterologous genes to
B. anthracis could make its strains more virulent.
Furthermore, such a trait in a pathogenic B. anthracis strain
would prevent its ready identification: virtually all
diagnostic laboratories look for non-haemolytic
B. anthracis and would discard a haemolytic colony as just
another bacillus, thus delaying the strain’s identification.
While it is hard to see a public benefit from this research,
it is worth noting that the research at Obolensk on anthrax
has facilitated the development of a new vaccine to replace
the STI live vaccine currently used in Russia. Andrei
Pomerantsev now works in the United States of America at
the National Institute of Allergy and Infectious Diseases.

As far back as the 1980s, the former Soviet BWs
programme created a demand for recombinant organisms,
specifically Y. pestis and species of Francisella and Brucella,
that were engineered to express mammalian beta-
endorphin, a form of neuropeptide. Three of Biopreparat’s
institutes took part in this work. Beta-endorphin was
synthesised at the Leningrad Institute for Ultra-Pure
Preparations; the chemical synthesis of the gene that
produces beta-endorphin was carried out at Vector, and the
actual introduction of the gene into the bacteria, followed
by experiments on live animals using those recombinant
bacteria, was performed at SSCAM. This chain of research
and experiments proved that mammalian genes can be
expressed even in highly pathogenic bacteria (3).
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This research was critically important for the so-called
‘Problem Factor’, a programme first proposed to
Biopreparat by Major General Igor Ashmarin in the late
1970s. He had the idea that germs expressing
neuropeptides might be used to disable people, rather like
biochemical agents such as tear gas, ‘intoxicant’ or other
‘inoffensive’ gases are supposed to do, without causing
death. It was a highly original idea, whose realisation — at
least in Ashmarins original conception — could have
produced a more ‘humane’ weapon than one using deadly
disease agents by themselves. Furthermore, this research
opened the way for the inexpensive production of
neuropeptides in large quantities, using bacteria as
‘biochemical pumps’.

If we attempt to estimate the contribution of Biopreparat to
the Russian national economy, we must especially note that
it created a modern scientific and technological
infrastructure for continued research in the life sciences,
which simply did not exist before Biopreparat was
established. Despite drastic changes in the Russian
economy, a drain in manpower, particularly at the highest
levels of scientific expertise, and the general decline of
governmental support for advanced molecular and genetic
research, this scientific and technological base has survived
and continues to function. The most salient example of this
survival is the transformation of Vector, which still includes
seven scientific research institutes, four affiliated
enterprises and a number of other separate structural
divisions, and which figures prominently in joint public
health research projects with American scientists.

The Special Directorate of the Ministry of
Agriculture of the Union of Soviet Socialist
Republics

The Special Directorate of the Ministry of Agriculture of
the USSR had a fine scientific and industrial base. It
included at least three veterinary institutes (Vladimir City,
Pokrov in Vladimir Oblast and Otar in Kazakhstan) as well
as the Institute of Phytopathology, based in Galitsino near
Moscow with branches in Uzbekistan and the Far East.

At Pokrov researchers studied African swine fever and
rinderpest, which is caused by a virus belonging to the
Morbillivirus genus; at Vladimir City scientists investigated
foot and mouth disease (FMD), and researchers at Otar
worked on African horse sickness. In the area of
phytopathology, the Special Directorate studied, for
example, plant diseases caused by fungi, including rice
blast (which is caused by Pyricularia oryzae), yellow rust,
leaf rust and potato late blight (which are caused by
various Phytophthora species).

The principal efforts of the Directorate were devoted to
developing genetically enhanced bioagents and BWs
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technology directed against crops and domestic animals.
But, so far as we know, Directorate scientists never
achieved much in this arena. It is doubtful whether this
Special Directorate contributed much to the national
economy at the time. But the Special Directorate left a
legacy of sound scientific and technical research, much as
Biopreparat has done. Science-based agriculture — far
removed from the disastrous agricultural policies of Trofim
Lysenko — was vital for the rise of sophisticated animal
husbandry and agriculture in Russia.

The Antiplague System

The venerable Antiplague System, which dates from before
the Russian Revolution, cannot truly be considered as a
branch of the Military—biological complex. Nevertheless, for
many years their research institutes were involved
tangentially in the activities of the military—biological
complex, mainly through Problem Number Five — a code-
name for biodefence activities focusing on the prevention,
treatment and urgent prophylaxis of dangerous infections.
Antiplague researchers also worked to develop rapid
diagnostic methods and new approaches to the development
of vaccines, including ‘chemical vaccines' — using only
isolated antigens — as well as new live vaccine strains for
plague and other diseases. The disease treatment protocols
were approved by the Ministry of Health and then employed
by the MoD and Biopreparat, which also obtained various
diagnostic tests from the Antiplague institutes. These
institutes also manufactured large quantities of the live
plague vaccine EV, which was stored mainly for civil defence.

One of the significant achievements of the Antiplague
System researchers in the field of immunology was the
creation of a novel ‘chemical’ plague vaccine. This new
‘chemical’ vaccine consisted of two antigens, one isolated
from Y. pestis and one from the related but less virulent
Y. pseudotuberculosis. This new vaccine is especially effective
for revaccination after an initial injection of the live EV
vaccine. The chemical vaccine represents an advance over
the original live strain because it is less reactogenic and
thus less potentially dangerous.

Antiplague System researchers also developed techniques
for introducing resistance to the most widely employed
antibiotics into the live EV strain. This altered strain was
used to develop a dry vaccine to be administered
simultaneously with the antibiotics; in this way, someone
being treated for plague exposure could be vaccinated with
a live strain at the same time as receiving antibiotics to treat
an incubating infection. Though these techniques have
clear public health significance, they also held great
interest for the MoD and Biopreparat: adding antibiotic
resistance to a vaccine strain proved that resistance could
be added to virulent strains — one of the goals of the Soviet
BWs programme.

Rev. sci. tech. Off. int. Epiz., 25 (1)

The Antiplague System also played a major role in the
professional training of personnel for the MoD and
Biopreparat.

What now?

The enormous scale of BW-related activities in the USSR
raises an important question: what happened to the
military-biological ~complex after the country’s
disintegration and President Boris Yeltsins decree of 11
April 1992?

The MoD lost its testing area on Vozrozhdenie Island in the
Aral Sea and was radically restructured. According to
General Yevstigneev, the 15th Directorate (in 1992 it
became known as the MoD Biological Defence
Department) focused on ‘ensuring the country’s biological
security’, which he interpreted as ‘protection of people,
farm animals and plants, and the environment
from dangers that were or are caused by a source
of a biological-social emergency’ (15). However,
PI. Melnichenko (7), the MoD’s Chief Epidemiologist,
stressed that ‘at present neither the public nor the
government is fully prepared to adequately respond to the
threat of bioterrorism in Russia or to take timely and
effective steps to mitigate its consequences’. Coming from
such a source, this statement can be taken at face value
despite the implicit irony: according to the government’s
official pronouncements, the military have always
concentrated on developing defences against BWs, and
prevention has always been at the heart of all public health
measures.

Today’s Biopreparat is officially a public corporation. It has
been deprived of its major research and production base in
Stepnogorsk (now in Kazakhstan) and the institutes
directly involved in the development of BWs (SSCAM and
Vector are now under the Ministry of Health).

It is important to note that retired General Yevstigneev has
become the first deputy of Biopreparat’s current Director
General, perhaps because Biopreparat is on the list of
institutions allowed ‘to carry out independent expert
examination of goods and technologies for the purposes of
export control’; this includes binary (or dual-use) products
— in other words, those suited for both military and
peaceful purposes (13). The authors are unable to explain
why Biopreparat is allowed to do this, since the research
centres formerly owned by Biopreparat are now directly
controlled by the State Health Inspectorate (one of the
departments of the Russian Ministry of Health). A strange
situation!

The alliance of the Antiplague System and the MoD is also
worthy of note. It may have been caused by the need to
pool their efforts in the fight against terrorism. Be that as it
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may, the Antiplague System is much more closed, in
particular to foreigners, than in the past.

As far as the authors are aware, the Special Directorate of
the Ministry of Agriculture of the USSR was liquidated and
its facilities are now used for civilian purposes. For
example, the Federal Centre of Animal Health Protection —
descended from the Institute for FMD at Vladimir —
pursues multi-faceted research and is also engaged in
the manufacture of many biological products for the
prophylaxis and treatment of diseases in animals.
The Centre also produces medical products for the
treatment of human diseases.

In conclusion, it should be noted that living standards in
Russia remain low, and the overwhelming majority of
scientists have a miserable existence. In general, this is also
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true of scientists who work for military facilities and those
who receive direct grant support from ISTC, the USA or
other funding body for research at former Biopreparat
institutes. This contributes to a Russian brain drain, to the
possible export of BWs from Russia (if any remain in
storage) and to the concern over the potential leaking of
expertise, technologies and materials from the former
Soviet BWs programme. It is therefore appropriate to
mention the 1998 accounts of a very small group of
researchers, mainly from academic institutes, but not from
Biopreparat, who went to Iran to teach genetics and
molecular biology (9). The authors also remind the reader
of a public suggestion by N. Kislichkin, formerly of
Obolensk, to sell the Soviet ‘weaponised’ strains of
E tularensis (2).

Résultats du programme soviétique en matiere d'armes
biologiques et conséquences pour lI'avenir

|.V. Domaradskij & W. Orent

Résumeé

Le complexe militaro-biologique de I'ex-Union des Républiques socialistes
soviétiques était un véritable monstre de Frankenstein, doté d'un puissant
potentiel scientifique — au service du bien et du mal. Le présent article examine
d’une part les résultats scientifiques directs des programmes jumelés en matiere
d’armes biologiques gérés par le Biopreparat « civil » et par le ministére de la
Défense et, d"autre part, les bienfaits pour la santé publique qui ont découlé de
ces programmes, en dépit de leur visée originale. Les auteurs explorent
également les possibilités de destruction des cultures et des élevages et
d'amélioration des méthodes agricoles qui résultent du programme soviétique
parallele exécuté sous la conduite de la Direction spéciale du ministére de

I'Agriculture.

Dans la derniére section de l'article, les auteurs examinent la situation au sein
du complexe militaro-biologique a la suite du décret de 1992 de I'ex-Président
Boris Yeltsin abolissant la recherche et le développement en matiére d'armes
biologiques offensives. lls envisagent la possibilité d'une fuite hors de Russie de
I'expertise, des technologies et du matériel issus de l'ancien programme
soviétique relatif aux armes biologiques, fuite qui s'expliquerait par le niveau de
vie qui reste faible en Russie et par I'existence misérable de I'écrasante majorité

des chercheurs.

Mots-clés

15¢ Direction — Biopreparat — Centre scientifique d'Etat de microbiologie appliquée —
Complexe militaro-biologique — Ministere de I'Agriculture — Ministére de la Défense —
Systeme de lutte contre les fléaux — Vecteur.
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Exitos del programa soviético de armas biologicas
y consecuencias de cara al futuro
|.V. Domaradskij & W. Orent

Resumen

El complejo militar-biolégico de la ex Union de Republicas Socialistas Soviéticas
era un verdadero monstruo de Frankenstein, dotado de un enorme potencial
cientifico, para bien y para mal. Los autores examinan los resultados cientificos
directos de los programas gemelos de armas bioldgicas, dirigidos por la entidad
‘civil’ Biopreparat y por el Ministerio de Defensa, asi como los beneficios que de
ellos se siguieron para la salud publica pese a sus objetivos originales. También
estudian las posibilidades de destruccion de cultivos y ganado y de mejora de
los métodos agricolas que podian derivarse del programa soviético paralelo que
estaba a cargo de una direccion especial del Ministerio de Agricultura.

En el altimo capitulo los autores exponen la situacion en que quedo el complejo
militar-biolégico después del decreto promulgado en 1992 por el Presidente
Boris Yeltsin por el que se abholian todas las actividades de investigacion y
desarrollo de armas biolégicas ofensivas. Después consideran la posibilidad de
que los expertos, la tecnologia o determinado material del programa soviético de
armas hioldgicas hayan salido de Rusia, dado el bajo nivel de vida que sigue
imperando en el pais y la misérrima existencia a la que se ven abocados los
cientificos.

Palabras clave

15% Direccion — Biopreparat — Centro Cientffico Estatal de Microbiologia Aplicada —
Complejo militar-bioldgico — Ministerio de Agricultura — Ministerio de Defensa — Sistema
antiplagas — Vector.
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International organisations and their
role in helping to protect the worldwide
community against natural and intentional

biological disasters

B. Vallat, J. Pinto & A. Schudel

World Organisation for Animal Health (OIE), 12 rue de Prony, 75017 Paris

Summary

Preventing the spread of disease through international movements is one of the
key objectives of the World Organisation for Animal Health (OIE). One of the ways
it seeks to achieve this is by publishing international standards and guidelines
aimed at, inter alia, preventing the importation of pathogens that are dangerous
for animals and humans and strengthening Veterinary Services so that they can
improve their surveillance and response systems. The OIE works in close
partnership with the Food and Agriculture Organization of the United Nations
(FAO), and together the two organisations have developed a joint initiative — the
Global Framework for the Progressive Control of Transhoundary Animal Diseases
(GF-TADs). Member Countries of these organisations could increase their
capacity to manage the risks of disease occurrences, whether natural or
deliberately introduced, if they would all strictly implement existing OIE
international standards. Compliance with these standards greatly depends on
the political willingness of national policy-makers and on a successful transfer
of resources to developing countries in support of good governance and
appropriate policy implementation. A United Nations Resolution obliging its
Member Countries to implement OIE standards could prove invaluable in this
respect.

Keywords

Agreement on the Application of Sanitary and Phytosanitary Measures — Food and
Agriculture Organization of the United Nations — Global Framework for the Progressive
Control of Transboundary Animal Diseases — International standard — Surveillance —
Transparency — Veterinary Services — World Organisation for Animal Health.

unjustified sanitary barriers) and through the surveillance,

Introduction

Preventing the spread of animal diseases and zoonoses
through international movements is one of the key
objectives of both the World Organisation for Animal
Health (OIE) and the Food and Agriculture Organization
of the United Nations (FAO). The OIE seeks to accomplish
this by establishing international standards and guidelines
aimed at preventing the importation of pathogens that are
dangerous for animals and humans (while avoiding

notification and control of diseases.

The OIE was founded in 1924, well before the creation of
the United Nations. Initially, 28 countries united with a
mandate to share information on animal disease outbreaks
to allow Member Countries to take the appropriate control
measures to protect themselves and to prevent further
spread of the disease. There are now 167 OIE Member
Countries. Providing a mechanism for prompt reporting of
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disease outbreaks/occurrences is still one of the primary
roles of the OIE, but the organisation is also recognised as
the international standard-setting agency in the area
of animal health. OIE standards include:

— procedures for surveillance and prompt reporting of
outbreaks of animal diseases and zoonoses

— requirements to be met by Veterinary Services
for surveillance, notification, early warning and response,
and the chain of command

— requirements that should be met for a country or zone
to be defined as free from certain infectious animal diseases
and zoonoses

— recommendations for the safe importation of animals,
animal products, semen, and embryos

— procedures for the inactivation of infectious agents

— the general provisions that countries should meet
to reduce the risk of the spread of infectious animal
diseases and zoonoses, including standards on the quality
of national Veterinary Services.

These standards are included in various OIE publications,
such as the Terrestrial Animal Health Code (Terrestrial Code),
the Aquatic Animal Health Code (Aquatic Code), the Manual
of Diagnostic Tests and Vaccines for Terrestrial Animals
(Terrestrial Manual [3]) and the Manual of Diagnostic Tests
for Aquatic Animals (the Aquatic Manual [2]), the contents
of which will be described in more detail later.

The FAO is one of the largest of the specialised United
Nations Agencies, the mission of which is to develop
agriculture, animal production, fisheries and forestry. In
the field of animal production, the FAO Animal Health
Service focuses its activities on assisting developing
country members to control infectious and parasitic
diseases, and to prevent their spread to other countries or
regions.  Livestock are important in supporting the
livelihoods of poor livestock keepers, consumers, traders,
and labourers throughout the developing world. Diseases
affecting livestock can have a significant impact on animal
productivity and production, on trade in live animals, meat
and other animal products, on human health (through
diseases transmissible from animals to humans), and,
consequently, on the overall process of economic
development. The activities of the FAO Animal Health
Service include the provision of relevant and up-to-date
information on:

— selected animal and zoonotic diseases

— the means of, and basic requirements for, the control
and management of major animal diseases

— the increasingly important area of safeguarding humans
from diseases originating from livestock and/or transmitted
through the consumption of animal products.
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More recently, the OIE and FAO have been strongly
committed to convincing national policy-makers and
international donors that the cost of strengthening
Veterinary Services so that they can provide better
surveillance, early warning systems and management of
epizootics, including zoonoses, is negligible compared
with the economic losses resulting from the accidental
or intentional introduction of infectious animal diseases
and zoonoses.

This paper briefly describes the shared objectives of the
two organisations before discussing the systems they have
in place to achieve these aims and providing details of
the standard-setting work of the OIE.

Common objectives of the OIE
and the FAO

The OIE and FAO have certain key objectives in their work
for the prevention and control of infectious animal
diseases and zoonoses; these main areas of activity are
discussed below.

Transparency in the animal disease
situation worldwide

Each OIE Member Country is committed to providing
reports to the OIE Animal Health Information Department
on its health status regarding significant animal diseases
and diseases transmissible to humans; the OIE then
disseminates the information to all Member Countries to
enable them to take appropriate action and to protect
themselves. The FAO stipulates that notification to the
OIE is obligatory and provides tools for data capture
and reporting. Non-member countries are encouraged
to report.

Collection, analysis and dissemination
of veterinary scientific information

Using the FAO network and its own network of
internationally recognised scientists, Collaborating Centres
and Reference Laboratories, the OIE collects, analyses and
publishes the latest scientific information on the control
and prevention of important animal diseases, including
those transmissible to humans. The FAO serves as a source
of expert advice to OIE groups and committees.

Strengthening of international coordination and
cooperation in the control of animal diseases

The FAO implements and/or contributes to the
implementation of country or regional projects and
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programmes to prevent and control animal diseases by
strengthening capacities and emergency preparedness for
disease detection, analysis, and reaction. With OIE
support, the FAO provides technical expertise to Member
Countries (particularly developing countries) requesting
assistance with animal disease control and eradication
programmes. These activities are performed in
coordination with other regional and international
organisations, donor countries, and agencies responsible
for supporting and funding the control of infectious animal
diseases and zoonoses.

World trade in animals and animal products:
protecting animal and human health while
avoiding unjustified sanitary barriers

The OIE develops standards for use by its Member
Countries to enable them to protect themselves against
disease incursions as a result of trade in animals and
animal products, while avoiding unjustified sanitary
barriers. These standards are developed by experts from
the Member Countries and from the OIE network of 170
Collaborating Centres and Reference Laboratories and in
collaboration with FAO and FAO/IAEA (International
Atomic Energy Agency) Joint Division experts.

In 1995 the standards developed by the OIE were
recognised by the Agreement on the Application of
Sanitary and Phytosanitary Measures (SPS Agreement)
of the World Trade Organization (WTO). In order to
harmonise SPS measures and remove unjustifiable sanitary
restrictions to international trade, the Agreement states
that Governments should use these international
standards, guidelines and recommendations. Its goal is to
minimise the risk of importing pathogens and to remove
unjustified restrictions to international trade. The
Agreement states that while it is the sovereign right of a
country to provide an appropriate level of animal and
public health protection at its borders, this right is not to
be misused for protectionist purposes. An importing
country can only apply sanitary measures to imports if a
similar level of protection is applied internally and to all
imports. Members Countries may introduce standards
providing a higher level of protection than that provided
by the OIE standards if there is a scientific justification, but
these standards must be based on science-based
risk analysis.

The FAO is in charge of assisting its Member Countries,
particularly the developing countries, to implement
international animal health standards. It has undertaken
several studies on the cost of complying with the standards
established by world bodies and has developed mid- and
long-term policy options that countries can use to
implement such standards. Moreover, the FAO is
committed to developing a systems approach, through
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national capacity building and performance indicators, to
assist countries to attain compliance and improve
trade opportunities.

Towards greater transparency in
the animal health situation
worldwide

The OIE is the worldwide observatory for animal health. It
is supported in this mandate by the FAO. Its key mission
is to keep national Veterinary Services and international
organisations informed of the appearance and course of
epizootics in any country in the world that represent a
threat to animal or public health (zoonoses). The system is
based on official animal disease information reports that
the Veterinary Services of Member Countries have an
obligation to submit to the OIE. The use of standard
reporting forms ensures that the system is fed with
the required data in a standardised format. The strength of
the OIE Animal Disease Information System is its ‘legal
basis as defined in Chapters 1.1.2 and 1.1.3 of the OIE
Terrestrial Code and in Chapters 1.1.3 and 1.2.1 of the
OIE Aquatic Code (6, 7).

The OIE Animal Health Information System has
procedures for gathering weekly, annual and biannual
animal health data from around the world (the
International Monitoring System) and procedures for
collecting more urgent information (the International Early
Warning System). The International Early Warning System
consists of an alert procedure to warn of exceptional
epidemiological events (natural or intentional) occurring
in Member Countries. Information is aimed at decision-
makers and other stakeholders to enable them to take
necessary preventive measures. Under this system, the
occurrence of a disease, including zoonoses, or any
exceptional epidemiological event must be reported as
soon as possible (within 24 hours) to the OIE Central
Bureau, which then quickly redistributes the information
through a variety of channels. Follow-up reports are
provided weekly to allow end-users to follow the
epidemiological situation as it develops.

To improve the transparency of animal health information,
the OIE is also working with the FAO to develop a
verification procedure for non-official information from
various sources on the existence of disease outbreaks that
have not yet been officially notified to the OIE. These
processes use different sources of information such as
diagnostic results from OIE or FAO Reference
Laboratories, scientific papers, field projects, newspapers,
the internet, Global Public Health Intelligence (GPHIN),
and ProMed.
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In addition, in order to improve the control of highly
contagious diseases, the FAO and OIE have recently
developed a new initiative: the Global Framework for the
Progressive Control of Transboundary Animal Diseases
(GF-TADs), which is based on a regional approach to
animal disease control. The GF-TADs will improve both
the quality and quantity of disease information and
epidemiological intelligence. An integral aspect of the GF-
TADs programme is the Global Early Warning System
(GLEWS), which is due to be developed jointly by the
FAOQ, the OIE and the World Health Organization (WHO)
as an instrument to assist stakeholders and the
international community to predict and prevent livestock
animal disease threats through epidemiological analysis
and the integration of additional factors that may have an
impact on the occurrence and spread of such diseases (e.g.
economic factors, civil unrest, climatic changes). The
success of this initiative will rely heavily on the sharing of
information on animal health and zoonoses in humans
among the three organisations. Results of disease
information tracking systems will be shared and compared
for verification purposes. Through its own Animal Disease
Information System the OIE will verify information with
the Government representatives of the various Member
Countries, thus significantly improving the quality of
official information. Similarly, the FAO, through projects
and activities in its Member Countries, will also verify the
reliability of information and work towards improving
transparency. The WHO will also share information
gathered by its Global Alert and Response Team and other
parties working in the area of zoonotic diseases and
veterinary public health.

The expected activities of the GLEWS can be summarised
as follows:

— use of designated OIE/FAO  Collaborating
Centres/Reference Laboratories for specific analysis and
modelling trends;

— dissemination of information that complements the OIE
Information System;

— dissemination of early warning messages that
concentrate on predicting livestock animal disease threats
through epidemiological analysis and the integration of
additional factors that may have an impact on the
occurrence and spread of such diseases;

— design of control strategies;

— development of coordinated responses to animal health
and zoonotic emergencies. If consultation among the OIE
and FAO shows that an onsite assessment of the situation
would be valuable, an urgent field mission may be
considered, in consultation with the WHO when relevant.
This joint mission would engage the country authorities,
especially those of the Ministries of Health and of
Agriculture, to obtain a better appreciation of the situation
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and offer assistance in the formulation of urgent
intervention strategies. The joint mission experts would be
responsible for briefing supervisors and suggesting a
course of action.

While every effort is being made to improve the OIE
Animal Health Information System, the major difficulty
encountered, as with any international activity, is the
quality of the information received, especially information
from countries where the Veterinary Services do not
comply with OIE standards and do not have adequate
resources (e.g. lack of trained veterinarians and
epidemiologists, poor equipment and laboratory facilities,
inadequate involvement of farmers and other stakeholders
in national surveillance systems, and absence of disease
control programmes and emergency preparedness plans).
In such countries, potentially dangerous situations might
go unnoticed or not be dealt with promptly, thereby
increasing the risk of disease spreading to other countries.

The OIE has a limited source of emergency funds for use
in rapidly assisting Member Countries faced with
exceptional epidemiological situations. Typically, these
funds are used to immediately send experts from OIE
Reference Laboratories or Collaborating Centres to assess
the epidemiological situation in the field, and advise
national authorities and other international organisations.

The FAO has a well-defined mandate to provide assistance
to countries in the field of animal health. One of the key
tools it uses to achieve this is its Emergency Prevention
System-Livestock (EMPRES-Livestock) programme, which
became fully operational in 1994. This system promotes
the containment and control of the most serious epizootic
diseases of livestock (transboundary animal diseases —
TADs), and their progressive elimination on a regional and
ultimately a global basis, through international
cooperation, involving early warning, early reaction,
research, and coordination. EMPRES capitalises on the
information provided by the Global Livestock Production
and Health Atlas (GLiPHA: www.fao.org/ag/againfo/
resources/en/glipha/default.html), which depicts animal
population densities, production systems, soil use, and
other quantitative information that aids in disease
intelligence, ecological understanding, and the
development of intervention measures. The EMPRES-
Livestock programme focuses on the major epizootic
diseases — rinderpest, avian influenza, contagious bovine
pleuropneumonia, foot and mouth disease, peste des petits
ruminants, Rift Valley fever, Newcastle disease, lumpy skin
disease, classical swine fever, and African swine fever. Early
warning messages with trend analyses and the potential
implications of the disease are posted on the web and
distributed via the EMPRES-Livestock mailing list.
EMPRES provides training assistance to national
epidemiologists and advises on the development of
surveillance programmes in the least developed countries.
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In the event of a disease emergency and at the request of an
FAO Member Country EMPRES can intervene to assist in
combating diseases through the FAO%s Technical
Cooperation Division. Currently, technical cooperation
projects (TCPs) are ongoing in over 40 countries, some
with regional approaches to disease surveillance and
control. While efforts are being made to build capacities in
some least-advanced countries, what has been achieved so
far has to be further strengthened to better respond to the
real needs of many countries, e.g. the need for assistance in
improving their national surveillance and monitoring
systems and in bringing their contingency plans up to an
acceptable level. Furthermore, the available resources must
be dramatically increased for tackling emergency situations
and to avoid the spread of TADs to other countries.

The warning system operated by the OIE Central Bureau
allows Member Countries to react rapidly if the need
arises. Member Countries must report any of the following
incidents to the OIE Central Bureau within 24 hours:

— the first outbreak of an OIE listed disease

— the re-occurrence of a listed disease following a report
declaring that the outbreak has ended

— the first occurrence of a new strain of a pathogen

— the sudden and unexpected increase in the distribution,
incidence, morbidity or mortality of a disease prevalent
within the country

— an emerging disease with significant morbidity and
mortality or zoonotic potential

— evidence of change in the epidemiology of a listed
disease (including host range, pathogenicity, strain).

This information is immediately relayed to the other
Member Countries as follows:

— by fax or e-mail to countries directly threatened

— through the weekly publication Disease Information,
available on the OIE website or by mail using the OIE
distribution list.

Subsequent to any of the above notifications, Member
Countries should send weekly reports by fax or e-mail to
provide further information on the evolution of the
incident that justified urgent notification.

The FAO obtains additional information from its networks:
extensive field activities, Reference Laboratories, rumour-
tracking (e.g. GPHIN, ProMed). This information and the
resulting analyses are communicated to Member Countries
and the OIE either directly or through various channels
(FAO-AGA website, EMPRES Bulletin, etc.). As previously
mentioned in the above discussion of the GLEWS, a
cooperative approach to the information systems is
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currently being developed between the OIE, FAO and
WHO.

These warning systems will provide an improved
worldwide surveillance network for the early detection and
rapid reporting of any suspicious disease occurrence that is
natural or could have its origin in an act of
agroterrorism/bioterrorism, i.e. an intentional introduction
of pathogens.

Through the International Early Warning System all OIE
Member Countries receive alert messages on disease
outbreaks, or suspicion thereof, via fax or e-mail. In
addition, the OIE annual publication entitled World Animal
Health provides a wide variety of information on the
animal health situation worldwide and reports on the
disease control methods Member Countries apply. A
selection of all this information is integrated into the World
Animal Health Information Database (WAHID) - a
regularly updated computerised database available on the
OIE website (www.oie.int).

Scientific information is disseminated through other
publications, including the OIE Scientific and Technical
Review (and similar FAO publications), which contains
research articles and guidelines of the very highest
standard for animal disease control. The FAO also
publishes manuals on specific disease recognition, guides
on contingency planning, participatory approaches to
epidemiology, and booklets on sample collection and
submission.

By collecting, processing and disseminating data on animal
diseases throughout the world, the OIE and FAO
endeavour to ensure transparency in the animal health
situation worldwide for the benefit of its Member
Countries. The information thus generated is essential for
the success of national and regional disease control
programmes, for reducing the health risks arising from
international movements, and for the early detection of
disease attributable to the escape or deliberate introduction
of pathogens from acts of bioterrorism.

Towards improved
health safeguards
In International trade

The smooth flow of animals and animal products requires:

— the development and adoption by the international
community of animal health standards aimed at avoiding
the risk of importing and spreading diseases and pathogens
transmissible to animals and humans
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— the harmonisation, strict implementation, and greater
transparency of national animal health regulations
applicable to trade in animals and their products so as to
avoid unjustified sanitary barriers.

OIE Standards

The WTO Agreement on the Application of Sanitary and
Phytosanitary Measures advocates the use of standards
developed under the auspices of the OIE. Various
normative works, approved by the OIE International
Committee (the OIE% highest authority; every Member
Country is represented), are designed to promote the
harmonisation of regulations applicable to trade and
animal disease control, these are:

— the Terrestrial Code

the Aquatic Code

— the Terrestrial Manual

the Aquatic Manual.

The Terrestrial Code for mammals, birds and bees
is developed by the Terrestrial Animal Health Standards
Commission, and the Aquatic Code is developed by the
Aquatic Animal Health Standards Commission (see section
entitled Specialist Commissions). The Codes contain the
requirements for the international movement of animals
and animal products and also provide guidelines for
disease reporting (see chapters 1.1.2 and 1.1.3 of the
Terrestrial Code and chapters 1.1.3 and 1.2.1 of the Aquatic
Code [6, 71). Both these publications are updated annually
and are available in paper and electronic versions
(www.oie.int).

The Terrestrial Manual, developed by the Biological
Standards Commission, and the Aquatic Manual, developed
by the Aquatic Animal Health Standards Commission,
presents standard methods for diagnostic tests and vaccine
production to be applied notably in the context of
international trade and national animal disease control
programmes. Both texts constitute the reference standards
for the international harmonisation of the diagnosis of
animal diseases and vaccine control; they also contain
specific chapters on the following topics:

— sampling methods
— the packaging and transport of samples

— quality management and the biosecurity of veterinary
laboratories

— tests for sterility and freedom from contaminants
— human safety in the veterinary microbiology laboratory

— veterinary vaccine production
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— disinfection and inactivation procedures

— laboratory methodologies for bacterial antimicrobial
susceptibility testing.

In addition to the standards that appear in the Manuals the
OIE publication Quality Standard and Guidelines for
Veterinary Laboratories: Infectious Diseases (1) describes
standards for the management and biosecurity
of laboratories conducting tests for infectious diseases. It
contains technical requirements for these laboratories
and includes specific details with respect to test method
validation, reference reagents, and laboratory
proficiency testing.

The FAO plays a prominent role in providing expertise to
the OIE and assisting countries to meet OIE standards
through various activities such as national expert capacity
building, field projects, and the transfer of technologies
and expertise.

OIE activities

As well as publishing standards and disseminating disease
information reported by Member Countries, the OIE now
takes a proactive approach to disease reporting and will
also report information on confirmed positive results
provided by OIE Reference Laboratories (4) or from
unofficial sources, such as scientific publications, ProMed
and lay publications, after the information has been
verified by the Member Country.

In addition to reporting disease occurrence the OIE,
through the work of the Scientific Commission for Animal
Diseases, develops and updates lists of countries
recognised as being free from some serious diseases, most
notably foot and mouth disease, bovine spongiform
encephalopathy, rinderpest and contagious bovine
pleuropneumonia. These lists make a substantial
contribution to the health security of international
movements.

Towards objective and impartial
expertise in animal health

The International Agreement of 25 January 1924
establishing the OIE made it responsible for promoting
and co-ordinating research on the surveillance and control
of animal diseases throughout the world. This objective
has been attained by the creation of a worldwide animal
health network, involving the establishment of Specialist
Commissions and Working Groups, the designation of
Collaborating Centres and Reference Laboratories, the
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organisation of meetings of experts and the continuing
publication of scientific articles.

Specialist Commissions

The four Specialist Commissions study problems of animal
disease surveillance and control and questions relating to
the harmonisation of international regulations. Members
are elected by the representatives of all OIE Member
Countries (the International Committee).

The Terrestrial Animal Health Standards Commission
contributes to the development, in collaboration with
other Specialist Commissions, of the generic and specific
chapters in the Terrestrial Code. In addition, it promotes the
adoption by the International Committee of standards on
animal health (including zoonoses), animal welfare, and
animal production food safety. It also promotes
harmonised surveillance methods and disease control
regulations and proposes guidelines and recommendations
concerning the trade or international movement of
mammals, birds and bees and their products.

The Scientific Commission for Animal Diseases contributes
to the development of better strategies and methods for
animal disease surveillance and control. The Commission
convenes groups of specialists of the highest standard,
particularly in the event of an animal health emergency, to
verify or evaluate the status of Member Countries in terms
of specific animal diseases.

The Biological Standards Commission harmonises
methods for the diagnosis of animal diseases and the
control of biological products, especially vaccines used for
veterinary purposes. The Commission coordinates a
programme to develop standard reagents aimed at
standardising diagnosis.

The Aquatic Animal Health Standards Commission collects
all available information on disease control methods for
fish, molluscs and crustaceans. The Commission
harmonises rules governing trade in aquaculture products
and recommends the optimum diagnostic methods. It also
organises scientific meetings on these topics.

All the standards proposed by the various specialist
Commissions must be approved by the International
Committee before publication. All the standards,
recommendations and guidelines of the OIE relating to
animal health, zoonoses and international trade in animals
and animal products are recognised by the WTO.

OIE Reference Lahoratories
and Collaborating Centres

These OIE Reference Laboratories and Collaborating
Centres, of which there are 170, covering 92 diseases and
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topics and located in 31 different countries, provide OIE
Member Countries with support and scientific advice on
all matters relating to the surveillance and control of
animal diseases. This support can take many forms, such
as the provision of experts (over 150 world-renowned
scientists), the preparation and supply of diagnostic kits or
standard reagents, and the organisation of seminars,
courses, and scientific meetings.

Working Groups

Three OIE Working Groups are currently active:
— wildlife diseases

— animal welfare

— animal production food safety.

These Working Groups meet to review progress made in
their field and to ensure that the information is made
available rapidly to all OIE Member Countries. They also
contribute to the organisation of scientific meetings,
seminars, workshops and training courses.

The OIE Working Group most concerned with biosafety
and biosecurity is the Working Group on Wildlife Diseases
(WGWD). This Group collects information on wildlife
diseases from Member Countries and urges Member
Countries to recognise the importance of wild animals as
potential reservoirs (and even as possible targets of
deliberately introduced biological agents) when planning
responses to outbreaks of disease, exotic or otherwise.

The WGWD has determined that relatively few countries
have developed plans for responding to any disease
incursions that may affect wild animals. In order to assist
OIE Member Countries that may wish to undertake such
planning, the WGWD will, in the course of the next 3
years, review preparedness and response plans that already
may have been prepared. From these plans the Group will
identify the essential major components and information
requirements for this planning.

National preparedness for the possible incursion of exotic
diseases must include both the preparedness of all the
relevant public authorities and stakeholders to intervene
and the assembly of up-to-date information on the
population size, demography and susceptibility of
indigenous wild animal species. It should also include the
development of feasible procedures for the early
recognition and diagnosis of a disease outbreak, the
subsequent prevention of disease transmission between
wildlife and domestic livestock and the spread of disease
within wild animal populations. Effective planning for
responses to an exotic disease incursion must accord to
wildlife the same degree of attention that is now given
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solely to domestic livestock. A mnational consultative
network of wildlife expertise needs to be created and
deployed in order to develop a range of techniques that can
be used to reduce the risk of transmission of disease from
livestock to wildlife (and vice versa) in the event of an
exotic disease outbreak. These actions will establish the
necessary databases, lines of communication and science-
based plans to achieve a high level of preparedness to deal
with an exotic disease incursion into a national wildlife
population.

The OIE Working Group on Animal Production Food
Safety, established between the OIE and high level
representatives of the Codex Alimentarius Commission, is
responsible for hazards to consumers that are likely to
occur during animal production (on the farm). This
Working Group also covers intentional actions likely to
occur on a farm, e.g. the introduction of zoonotic agents.

During the 72nd General Session of the OIE International
Committee in 2004, Member Countries recognised that
zoonotic diseases are emerging and re-emerging with great
frequency. They indicated their overwhelming support for
a greater OIE role in confronting the challenges of such
zoonoses. They also recognised the need to co-ordinate
activities horizontally, among animal and public health
officials and organisations, and vertically, through national,
State, and local groups. For this purpose a Resolution
(Resolution No. XXIX) was adopted during the 72nd
General Session which encouraged further consideration of
the OIE% thinking and commitment regarding emerging
and re-emerging zoonoses;, more specifically, it advocated
the following:

— active consideration of this issue as part of the
development of the fourth OIE strategic plan (2005-2010)

— the creation of an Ad hoc Group on Emerging Diseases
which would work closely with members of the Working
Group on Wildlife Diseases, the Working Group on Animal
Production Food Safety, the Ad hoc Group on
Epidemiology, OIE Reference Laboratories and other
relevant bodies or experts (5).

There appears to be little possibility of preventing
bioterrorist attacks on domestic animals and the
subsequent spill-over into wildlife populations. There is
also the risk that wildlife could be the initial target of
covert bio-attacks and that infection could then spread into
contiguous  domestic  livestock.  Consequently,
interdisciplinary and international efforts to increase
surveillance and identification of disease pathogens and
improved  mechanisms  for  interagency  and
intergovernmental co-operation and collaboration will be
necessary to combat the threat of disease agents likely to be
used as a bioweapon.
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Conclusions

If they are correctly implemented the tools currently
available through the OIE and FAO can do a lot to increase
the ability of Member Countries and of the International
Community to protect themselves against the threat of a
bioterrorist incident. However, such protection depends
on the diligence with which Member Countries follow the
existing guidelines and recommendations. The livestock
development programmes of the FAO Animal Production
and Health Division include recommendations on animal
production, health and policy, all of which are invaluable
in preparing an effective response to a biological disaster. If
these recommendations are implemented alongside OIE
guidelines the better prepared a country can be. The OIE
guidelines and the benefits they bring can be summarised
as follows:

— the OIE standards designed to control disease and to
prevent the accidental or intentional introduction of
pathogens provide a basis for the harmonisation
of national legislation

— the OIE guidelines relating to the biosecurity of
laboratories (based on expertise provided from researchers
in human and animal health), provide advice on the safe
management of biological agents used in those laboratories

— the OIE guidelines, standards and recommendations
(and EMPRES principles) relating to surveillance and
prompt notification of diseases of domestic livestock and
wild animals (including zoonoses) encourage transparency
of disease information

— the OIE standards on the quality and evaluation of
Veterinary Services can be used to improve the quality and
efficiency of Member Countries Veterinary Services,
thereby guaranteeing increased vigilance in disease
monitoring and surveillance. Compliance with these
standards leads to improved early warning and early
detection systems, thus ensuring a timely and rapid
response (o any emergency.

It is plain therefore that effective global biosecurity can
only be achieved if all OIE and FAO Member Countries
conscientiously comply with the standards and guidelines
of the OIE, effectively train stakeholders and ensure the
availability of adequate human and material veterinary
resources.

Many countries share a common concern about the natural
occurrence or deliberate misuse of biological pathogens
that can affect public health, food and animal production.
Existing methods of disease prevention and containment,
regulations, international guidelines and standards are
being extended at both national and international levels to
improve the ability of countries to prevent, manage and
recover from natural, accidental or deliberate introduction
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of animal diseases. In this regard there are, at present,
substantial differences among countries in the perception
of national threat from the deliberate use of pathogenic
biological agents. However, significant progress would be
made if all Member Countries would strictly implement
existing OIE international standards. This is dependent on
the political willingness of all national policy-makers and

(WA

the transfer of resources from developed countries to
developing countries in order to support good governance
and appropriate policies based on the implementation of
existing standards. A Resolution on this voted by the
United Nations would provide great support in this
respect.
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Les organisations internationales et leur contribution
a la protection de la communauté mondiale contre
les catastrophes biologiques naturelles et d'origine intentionnelle

B. Vallat, J. Pinto & A. Schudel

Résumeé

L'un des objectifs fondamentaux de I'Organisation mondiale de la santé animale
(OIE) consiste a prévenir la propagation des maladies animales via les
mouvements internationaux. L'OIE cherche a atteindre cet objectif notamment en
publiant des normes internationales et des lignes directrices visant, entre autres,
a prévenir I'importation d'agents pathogénes dangereux pour les animaux et
pour I'homme et a renforcer les Services vétérinaires pour qu'ils puissent
améliorer leurs systemes de surveillance et d'interventions. LOIE travaille en
partenariat étroit avec I'Organisation des Nations Unies pour I'alimentation et
I'agriculture (FAO), et ensemble, les deux organisations ont élaboré un
programme commun — le Cadre global pour le contrdle progressif des maladies
animales transfrontaliéres (GF-TADs). Les Pays membres de ces organisations
pourraient accrofitre leur capacité a gérer les risques d’apparition de maladies,
tant naturelles qu’introduites délibérément, si tous appliquaient rigoureusement
les normes internationales de I'OIE existantes. Le respect de ces normes dépend
en grande partie de la volonté politique des décideurs nationaux et du transfert
probant des ressources en faveur des pays en développement a I'appui de la
bonne gouvernance et de la mise en ceuvre des politiques appropriées. Une
résolution des Nations Unies obligeant ses Pays membres a appliquer les
normes de |I'OIE serait extrémement utile a cet égard.

Mots-clés

Accord sur I'application des mesures sanitaires et phytosanitaires — Cadre mondial pour
le controle progressif des maladies animales transfrontalieres — Norme internationale —
Organisation mondiale de la santé animale — Qrganisation des Nations Unies pour
I'alimentation et I'agriculture — Service vétérinaire — Surveillance — Transparence.
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Las organizaciones internacionales y su influencia
en la proteccion de la comunidad internacional contra desastres
bioldgicos de origen natural o intencionado

B. Vallat, J. Pinto & A. Schudel

Resumen

Uno de los objetivos basicos de la OIE (Organizacion Mundial de Sanidad
Animal) se cifra en impedir la propagacion de enfermedades a consecuencia del
movimiento internacional de animales y productos de origen animal. Uno de los
métodos que utiliza para ello es la publicacion de normas y directrices
internacionales destinadas, entre otras cosas, a prevenir la importacion de
patdgenos peligrosos para el hombre y los animales y a fortalecer los Servicios
Veterinarios ayudandolos a mejorar sus sistemas de vigilancia y respuesta.
La OIE colabora estrechamente con la Organizacion de las Naciones Unidas
para la Agricultura y la Alimentacion (FAQ), y ambos organismos han puesto en
marcha una iniciativa conjunta denominada Programa Global para el Control
Progresivo de las Enfermedades Transfronterizas de los Animales (GF-TADs). Si
todos los paises miembros de ambas organizaciones aplicaran estrictamente las
normas internacionales vigentes de la OIE, mejorarian su capacidad para
manejar el riesgo de enfermedades, debidas a causas naturales o a actos
intencionados. El cumplimiento de esas normas depende en gran medida de la
voluntad de los responsables politicos nacionales y de la eficaz transferencia de
recursos a los paises en desarrollo para apoyar la buena gobernanza y
la correcta aplicacion de las politicas. En este sentido, una resolucion de las
Naciones Unidas por la que se obligara a los Estados Miembros a aplicar
las normas de la OIE podria resultar de gran ayuda.
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Distinguishing between natural and unnatural
outbreaks of animal diseases
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Summary

An intentional outhreak of disease among livestock, or agricultural crops, will
share a number of characteristics with those aimed at humans — unexpected
pattern of disease in season or place, possible explosive incidence, unusual
pathogen either in itself or of its genetic structure, difficult diagnosis — but there
will also be notable differences: human cases, if they occur, will be coincidental
and the major impacts will be delayed and of severe economic consequence. An
investigative and analytical protocol is proposed for identifying such an event.
Unless the nature of the event is self-declaring, such investigations necessitate
a very thorough and careful investigation by a dedicated and experienced
epidemiologic team. At the same time a country should take steps in advance of
such an event to be prepared and to save time later, such as determining
possible targets, identifying early warning indicators, establishing molecular
biologic expertise and reference collections of possible pathogens, and

preparing a tactical and forensic response.

Keywords
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Target.

Introduction

This title may be better reworded as “What is a suspicious
(agricultural) incident?” Such a question by itself indicates
that the cause of most such events is expected to be not
immediately obvious.

Firstly, such agricultural incidents will differ significantly
from intentional events that primarily target human beings,
as follows:

— any human deaths will at worst be coincidental, even
where zoonoses are concerned

— any agricultural impact may be delayed significantly and
only become obvious after weeks or even months

— the major losses follow from the disease and are not
directly of the disease itself, which in comparison may be
relatively trivial.

An effective ‘attack’ does not necessitate massive death and
destruction, quite the reverse. It is the necessary responses

to agricultural disease, to contain and clean up, to prevent
further spread, and then to reclaim the previous level of
disease control or freedom, lost exports, and international
recognition that eat up effort and funding. There is a very
different time scale and series of available tools for attacks
involving animals than there are for those involving public
health and human bioterrorism/biological weapons
(BT/BW). The desired results from an agricultural BT/BW
attack are much more complicated than the simple
widespread terror induced in a human target population.

A unique and necessary characteristic of a purposeful
unnatural event is that it must follow strategic objectives.
By definition they cannot happen by accident — the only
accident that can happen is an ‘own-goal” or an unplanned
release from a covert facility, and even these latter
‘accidents’ reflect an intended later purpose, as yet maybe
unknown to the investigators. Without a strategy, without
a purpose, there is no reason to have mounted such
an attack.

A normal livestock disease outbreak is not without alarm
and major concerns — local, national, and international —
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and these fears can be manipulated if blame for such an
event, real or imagined, is stage-managed to be laid at
anothers door. Disinformation on a perfectly normal
outbreak — much less one that has been contrived — could
be so structured as to be persuasive and withstand nominal
investigation. The reality is surely that there will be more
disinformation disseminated than actual agricultural
BT/BW attacks mounted.

However, a suspicious agricultural BT/BW incident may
have many of the characteristics listed below, though some
may take some time to become apparent.

Characteristics of a suspicious incident

Characteristics that would be indicative of a suspicious
event are as follows:

a) unusual time and/or place, i.e. at extremes of a normal
geographical or seasonal distribution for the disease,
and/or

b) in an unusual population subset, age group, or
unexpected location(s), and/or

¢) explosive start, and/or
d) atypical clinical presentation, and/or
e) ‘missed’ cases and difficult diagnostics, and/or

f) marked reversal of an otherwise steady progress in
disease control or freedom, and/or

g) epidemiologically ‘weird’ event; it in no way matches
normal experience or knowledge, and/or

h) unexpected strain of agent or multiple strains, or
features indicating deliberate genetic manipulation, and/or

i) location in the vicinity of a military or suspect facility.

Characteristics that would be conclusive proof of a
deliberate attack would be:

a) exotic disease agent without prior epidemiological trail,
and/or

b) evidence of weaponisation, identification as a biological
warfare agent, and/or

¢) proof of release by a biological weapon.

Characteristic consequences of a deliberate
attack

A deliberate attack would be likely to have the following
consequences:

a) marked economic or political costs with benefits,
possibly singular, to a competitor, and/or
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b) removal of target country/industry from international
trade, and/or

¢) target country must continue imports from competitor,
and/or

d) marked social unrest, maybe with the movement of a
significant part of the population as a result of losing their
livestock or crops.

Additional factors

A suspicious agricultural BT/BW event would probably be
characterised by most of the above factors, but there are
additional factors that would add further weight to the
theory that an event had been caused deliberately,
for example:

a) diagnosis in unusual circumstances
b) publicity that is premature or from obscure source(s)
¢) coded claim(s) of authorship

d) echoes of previous or subsequent events.

These factors will be discussed in greater detail later in this
paper. It should be kept in mind that it is hard to envisage
any circumstances in which a country or commercial
company would publicly claim or admit to having been
involved in active BT against another. The public and
global opprobrium would be damning.

Intentional attacks, whether on humans or agriculture,
have the potential to raise public alarm. In the case of an
agricultural attack this alarm (which plays to terrorist
intentions) stems from the threat to food safety and
exports. There is always the concern that the perpetrator(s)
may not have thought an attack through and just tried
something because of the hype and the potential for
making a ‘big’ statement. But public widespread alarm and
government over-reaction are potential results from both
normal and intentional events.

Monitoring suspicious activity
and preparing response plans

There is a need to have done one’s ‘homework’ well before
any incident occurs, both to give a frame of reference and
provide a body of updatable knowledge, but also to save
time when it happens. If and when such a suspicious
incident should occur there is certain to be some
institutional panic and reactive demands that ‘something
must be done’. Maybe not. But when a decision is made to
follow up such an incident the response should move with
deliberate speed.
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Target pre-identification

The first step in preparing for a possible attack is to
identify possible targets, by:

a) defining the hypothetical ‘goals’ of potential attackers
b) identifying their probable objectives and ranking them
¢) prioritising critical target-countries and industries

d) following up with preparatory collection of data and
confirmation of the existence of a minimal
administrative/organisational infrastructure within each
target-country or industry; identifying liaison persons/local
guides in case of need

e) ensuring that reference databases of strain
characteristics already exist and are readily accessible —
there is no point in having to do these comparison analyses
on top of the urgent field samples.

Early warning indicators

In addition to normal intelligence awareness activities it is
important to develop warning systems that can detect the
signs that an attack may be about to happen, signs such as:

— ‘own-goals’: telltale accidents within a notional ‘attacker’
country or commercial company (maybe in relation to
known institutes) or outside the country and well away
from target crops or livestock

— unexpected minor events among sentinel or ‘canary’
animals/flocks; unsuccessful attacks with only a few
cases; discovery of deployed pathogens but without
clinical cases (‘hang-fires’)

— ‘practice’ events: while these ‘events’ may be normal
outbreaks and probably are, they are not necessarily
subject to detailed investigation and so their cause may be
in doubt. A pattern of events might — not may — indicate
that someone is getting the kinks out of a system

— travellers at airports found with pathogenic cultures,
with or without adequate explanations.

National Veterinary Services should go on stand-by-alert if
any of the above events are reported.

Prepared response

An appropriate game plan(s) should be agreed and ready
before it is needed. The plan should be designed to:

— limit response to investigating initial events and the
identification of first isolates, so that the investigators do
not get in the way of the normal Veterinary Service
response teams
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— get people into the field quickly to collect and archive
information and samples, with initial processing of
samples in the field

— ensure that field workers can maintain a strict, fully
documented audit trail on all materials collected, whether
or not analysed, in case of the need for later
recommendations or forensic investigations.

Investigating suspicious
outbreaks

One must always be aware that BI/BW events will be rare
and therefore any suspicious incident is most likely to have
a normal if not prosaic explanation whatever the initial
impression or belief. Similarly, the implications of a proven
attack are so far reaching that any investigation resulting in
such a conclusion must be so thorough as to survive the
most rigorous of examinations. Therefore, unless the
circumstances are blatantly those of an obvious BT/BW
event — the biological equivalent of the recent twin-towers
air crash, for example, ten widely separated cases of
rinderpest across the United States of America (USA)
within one week — the primary investigative position is that
the situation was normal and, if unexpected, merely
unusual. Thus ‘rule one: look for a normal explanation.
And ‘rule two’: try harder to find a normal explanation.
Only if that fails does ‘rule three’ apply: ‘Tound up the
usual suspects’.

Clinical presentation

One of the very first steps in every epidemiological
investigation is to confirm the diagnosis. Though most
natural and possibly unnatural events will involve the same
pathogens or near relatives that are well documented and
that present in an almost textbook manner, some initial
cases may be different. This may be clinically demonstrated
by various indicators, as follows:

— a shorter than expected incubation period of many
cases, not just the first of a normal Gaussian distribution

— an unexpected disease presentation, e.g. pneumonic
plague in the absence of bubonic cases

— a confused symptomatology, e.g. though one agent is
recovered or presumed there are lesions indicative of
another pathogen

— the appearance of an increased virulence and a poor
response to normally successful treatments, e.g. an
increased case fatality rate

— significant numbers of cases in a population, whether
human or livestock, which should have a high level of
immunity
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— adifficulty in getting confirmed laboratory diagnoses in
cases patently and intimately co-associated with the initial
outbreak or outbreaks. At the same time, inexperience in
the proper collection and shipping of diagnostic samples
can reduce even the best laboratory to uselessness and
initiate loud agency-saving claims that everything was
done correctly but nothing was found, with variations on
which end is pointing the finger at the other, and therefore
any failures are due to the agent. Subsequent tests will
reveal the truth.

Epidemiological investigation

Based on informed epidemiological experience, literature,
and databases, 99 out of 100 such outbreaks will be
normal events and fully explicable from existing
knowledge. Events at the extremes of normal probabilities
are by their nature infrequent but not ipso facto abnormal.
An event having a low probability of being a deliberate
attack will only be regarded as such when matched or
unmatched with other events. ‘Experience’ may indicate
that certain infrequent events are commonly associated
with a specific set of circumstances and these may
be missing in a contrived and not-normal outbreak.
Therefore, the events leading up to the ‘incident’ must be
carefully analysed by experienced investigators. This
should include examining evidence for prior outbreaks or
infections indicative of an unrealised endemic or sporadic
situation. This must be differentiated from the sudden
appearance of a highly virulent agent and/or an abnormal
reduction in the incubation period, possibly in
a population with a normally protective level of herd-
immunity.

Investigations should also cover commercial, legal and
illegal importations of likely fomites (e.g. machinery, used
sacks, harnesses), vaccines, vectors, fruits, seed, birds and
poultry, eggs, livestock and livestock feed and feed
components. It is a distinct advantage to know beforehand
the genomic ‘fingerprint’ of all livestock and poultry
authorised and unauthorised vaccines in circulation,
overtly or covertly, alive or dead. Improper production of a
‘dead’ vaccine can result, and has resulted, in subsequent
disease outbreaks.

Another important aspect is to investigate who or what
were not apparently affected. The absence of disease can be
as informative as the presence. Why was this group spared
whilst another was not? The more factors the two groups
have in common, the more extraordinary is
absence/presence.

With true zoonotic infections it is usual for animals to be
affected before humans, either because of reservoirs, vector
exposure, or just being cumulatively exposed to higher
ID50s/LD50s. For example, Eastern equine encephalitis
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equine cases will normally appear some 14 days before any
symptomatic human cases are reported. When humans are
affected as the apparent primary host, it is worth searching
for affected animals to determine whether in fact it is they
that are the primary hosts. This can fill cartographic gaps
for places where humans are not, e.g. dairy cows and sheep
in the countryside and humans in villages, and gaps in
time, as animals may be found dead before human cases
are reported and are sometimes diagnosed faster in
veterinary laboratories. Human botulism normally follows
the consumption of contaminated home-made or
commercial food products without animal cases, other
than household companion animals. Similarly, botulism
outbreaks in poultry or livestock come from feeds or forage
and will not affect humans. Thus, if there are human cases
associated with the latter animals it must be from a
common source. Also, the spatial persistence of
a biological threat in the soil, water or air will be
demonstrated by sporadic illnesses in animals and grazing
livestock.

Existing control programmes

When a livestock disease control programme suddenly
becomes ineffective, it can raise suspicions of an external
cause. One must then carefully and objectively investigate
the situation and the existing programme’s surveillance
system. The set-back to the programme is probably 100%
expectable in hindsight, especially if the outbreak has
revealed imbedded defects in the programme design,
implementation, reporting cycle and response time,
funding, training, or tactical control. Many national disease
control programmes work well until they are challenged by
a real epidemic; e.g. Taiwan and the recent foot and mouth
disease (FMD) epidemic, which appears to have originated
in some smuggled viraemic pigs from mainland China and
then was probably exacerbated by the new owners selling
ill pigs into the market system. Similarly, the present anti-
rinderpest campaign in Africa could have a set-back either
because of local inefficiencies or because of purposeful
interference.

However, a new case in an area well cleared of disease for
a number of years and with farmers experienced and
knowledgeable of the costs to be incurred if the condition
were to be reintroduced should give cause for concern. But
farmers greed is not unknown, just as is their ability to be
seduced by cheap animals with forged or absent papers.
Local knowledge is a significant help in sorting out such
scenarios as well as in interviewing the affected farmers.

One should never lose sight of the possibility of
unexpected outbreaks following upon the illegal
importation of fruit and livestock, which by definition lack
the appropriate certificates and health guarantees. These
will generally follow a pattern of expectations of those
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knowledgeable in fighting these risks — medfly in fruit
from Central America, tuberculosis in cattle crossing the
Texas-Mexico border, Newcastle disease in smuggled
parrots, or other pathogens contained in food being used
to hide smuggle drugs. A variation on this is the present
flood of bushmeat into Europe from Africa and the
potential for it to contain exotic pathogens that pose a risk
to humans and might also find their way to garbage-fed
pigs. A similar risk is posed by any illegal smuggling of
meats. What characterises these events is that there are no
external beneficiaries other than those individuals directly
involved in the illegal activities.

It is not impossible to conceive of a covert attack by a
national Government on a sub-national group within its
borders. A giveaway for this would be the intensity, or lack
thereof, of the investigation as to the cause or causes.
Similarly, a country might oppose such an investigation
under international arrangements. Failure to cooperate
would probably constitute a violation of the protocol and
could be taken as confirming guilt. Therefore, even if the
Government was reluctant because of internal problems of
sovereignty or of revealing politically sensitive information
on internal matters there would be an incentive to at least
give the appearance of cooperation (8). This could involve
an apparently cooperative Government steering the
investigation towards certain information and away from
other information; for example, the investigating group
being taken unknowingly to wrong locations, different
from the location where the attack was initially described
as having taken place.

Inexplicable events

These are ‘weird” events that go far beyond expectations,
such as Venezuelan equine encephalitis in northern
latitudes; vector-borne diseases in areas without
appropriate vectors; normally feed-borne diseases in
grazing stock not receiving supplemental feed; outbreaks
on isolated farms or ranches, from which for a number of
years animals had only been sold, not bought in. Was the
spread of outbreaks in line with existing knowledge and/or
was it independent of normal commercial/industrial
activities, marketing, weather, and/or livestock/crop
densities? For example, if the infection is normally wind-
borne (e.g. with certain FMD viruses) was the initial
disease spread downwind or across the prevailing wind
direction; if it is a density-dependent infection, such as
bovine brucellosis, was it first noted in one or more small
herds with less than ten cows? Was the outbreak in the dry
season while the local vectors are all wet-season breeders?
Was it associated with a novel vector, even if a pre-existing
vector had been well established for many decades?

One of the most fruitful epidemiological investigations is to
look at outliers, i.e. cases that occur by themselves well
away from the rest. Why? Because in the body of the

177

epidemic there are many potential modes of spread, but at
the margins there can only be very few reasons as to how
it got there. Thus, one can identify whether the causative
agent has higher survival times or resistance, is transmitted
by an uncommon or unusual route, or is the usual
epidemiological opportunist.

Similarly, one may be investigating whether clusters of a
similar illness in non-contiguous areas or places have
a natural explanation. Usually they will. An experienced
epidemiologist knows that there are always a few mysteries
whose explanation comes, if at all, almost by chance at
a later date.

In brief, an inexplicable event is one which does not make
epidemiological sense. It is totally outside normal
experience or knowledge. Obviously, this might still be a
natural outbreak, amply providing a new and
unappreciated insight into the disease, and must be
investigated in case this is so. Even the ten rinderpest
cases, mentioned earlier, might be explainable if it were
found to be related to a recent importation of wildebeest
from Africa that somehow were cleared from quarantine
early and shipped to widely dispersed ‘wildlife’ parks with
resident beef cattle or nearby dairy farms.

Genetic evidence
Strain identification

Isolates from the initial outbreaks should be compared
rapidly with known isolates in the pathogen archives. The
molecular and polymerase chain reaction structure based
on standardised techniques should be compared with the
library of known markers and sequences. This comparison
could produce any number of results on the origin of the
isolate, for example:

— with luck and a comprehensive collection, it may
exactly match a known strain with a documented origin,
e.g. from outbreaks in a distant country or from prior
outbreaks in the affected country or a neighbouring
country;

— it may be ‘new’, but it might lie within a group of strains
whose regional or national origin is known;

— with a measurable variation it may be possible to place
it both in a general area and within a geographical radius
of one strain or within radii of other known strains;

— the genomic markers may be associated with a specific
ecology and/or host species, further defining its natural
origin;

— the same unstable genome in two geographically distant
isolates or from outbreaks years apart would indicate stable
storage and release in several areas simultaneously or on
separate occasions;
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— if multiple strains are identified, are they logical? Do
they have any other characteristics, such as resistance to a
number of antibiotics, a documented collective availability
to one institute, or an unusual common ability such as to
successfully withstand freeze-drying while others
commonly do not? If they are very diverse, their likelihood
of naturally occurring together must be regarded as
remote, at least until other evidence is available. However,
in some cases there may be an epidemiological explanation
for the presence of diverse strains, e.g. many different
strains are recovered when anthrax outbreaks occur on
several farms as a result of the common use of
contaminated food: there can be different strains on
different farms, different strains from individual animals in
the same herd, and even varied strains in individual
animals. It derives from the multiple sources of
contaminated bones in the same batch of bone meal.

There is always the possibility that Country ‘A in ‘attacking’
Country ‘B’ may use strains or vectors from Country ‘C’.
Therefore, just because the identified strain is associated
with one origin does not mean with certainty that it came
directly from there. Nonetheless, once the strain has been
identified it can provide useful clues as to who the
attackers, or their contractees, may be, i.e. people/
organisations who have documented ownership or access
to the strains, who have the technical and scientific
capacity to mount such an attack, and who have travelled
in the area from where the strain originates.

The results of any successtul strain identification must be
promptly transmitted to the investigation team as it may
open up a series of new questions and probabilities.

Purposeful genetic modifications affecting virulence

The virulence of a pathogen could be affected by genetic
modification (1). The following characteristics would
suggest a genetically modified pathogen:

a) resistance to antimicrobial agents, especially to multiple
antibiotics
b) increased pathogenicity through

— expression of new pathogenic factors, producing a novel
clinical mix of lesions

— enhanced effect of established pathogenic factors

— altered innate immune responses to the microbe
¢) expression of biologic-response modifiers
d) expression of immune-response modifiers

e) altered antigenic characteristics, e.g.
— decreased recognition by diagnostic reagents

— avoidance of vaccine-induced immune recognition.
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Vaccines depend on a suitable adaptive immune response
to identified vaccine-preventable infections or
intoxications. Pathogens may avoid immune protection if
the genes encoding or regulating the expression of the
immune targets are altered or if immune regulating genes
are expressed by recombinant microbes. While several
recombinant organisms capable of avoiding vaccine-
induced immune responses have been reported (3, 7) the
existence of naturally occurring genetic variants able to
escape immune recognition (5) should not be forgotten.

Purposeful genetic modifications affecting
diagnosability

If diagnosis by the normal laboratory procedures can be
made less efficient or neutralised, it will immediately put a
major stumbling block into any responding control activity
(1). And the need to mobilise new or novel procedures will
increase the cost and negatively impact the laboratory
surge capacity. Thus the following diagnostic tests may give
false-negative results in detecting genetically altered
pathogens:

a) immunity-based diagnostic tests — this type of test will
give false-negative results if the pathogen was altered to
express antigens that do not bind the specific antibodies
used in the assays or stimulate antibodies that do not bind
standard detection targets. Examples of immunity-based
diagnostic tests are:

— antigen detection assays (immunohistochemical analyses,
direct immunofluorescence assays, antigen-capture
enzyme-linked immunosorbent assays [ELISAs], bacterial
agglutination assays)

— antibody-response  detection  assays  (ELISAs,
complement fixation assays, passive haemagglutination
assays, indirect immunofluorescence assays,
haemagglutination inhibition assays, and plaque-reduction
neutralisation tests);

b) biochemistry-based bacterial identification tests — if the
test depends on bacterial enzymes or specific viral encoded
proteins it may be nullified if these products are genetically
altered so that the products are either not expressed or are
altered in structure or function;

¢) nucleic acid-based diagnostic tests — these tests may fail
because they are designed to detect specific gene regions
dependent on reagents that hybridise to specific
nucleotides. Similarly, digestion products of assays based
on restriction fragment-length polymorphisms may not be
of the expected size or may not hybridise to organism-
specific probes.

Evidence of weaponisation

In spite of the events of 2001 and the intelligence fears of
fall out from offensive rtesearch the probability
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of weaponisation should not be presumed. Much can be
achieved with pathogens off the shelf, out of the ordinary
laboratory refrigerator or deep freeze; however, if a
pathogen has been ‘weaponised’ there may be markers.
The internal organisation of the genome may exhibit areas
of discontinuity or heterogeneity reflecting purposeful
manipulation. The discontinuities should be examined for
obviously artificial junction sequences or rare restriction
sites. Detailed genomic analysis may reveal whether the
recovered isolates are ‘normal’ or whether they contain
genes which are unusual and/or add virulence beyond the
normal range, or have evidence of sequence insertions,
deletions, or inversions, or contain episomes that are
preferred vectors for genetic engineering. Similarly, finding
an unstable genome in two distant sites or from outbreaks
years apart would indicate stable storage and release in
several areas simultaneously or on different occasions.
Finally, dependent on how the micro-organism is grown,
the genome may adapt and reflect the means of
production. This would be demonstrated by subtle
genomic changes between the primary outbreak(s) at the
epicentre and subsequent spread. If the original inoculum
can be found, say in feedstuffs or even in a suspect ‘device’,
it may demonstrate the methods of storage and/or delivery.
For example, additives to render the agent resistant to
freeze-drying and aerosolisation such as
microencapsulating reagents (poly DL-lactil-co-glycolic
acid, sorbitol, trehalose) would be evidence of
weaponisation, as would any genetic manipulation
intended to increase the survival time of the pathogen in
adverse environmental conditions.

Another factor to consider when looking for signs of
weaponisation would be the physical form of the
pathogen. An excellent example of this are the spores of
Bacillus anthracis involved in the USA 2001 events. This
was a highly aerosolisable product apparently consisting
mainly of individual spores and few, but small, clumps; not
something that one normally associates with occupational
exposures, e.g. in mills and tanneries. The spores also
arrived by mail.

Economic and trade analysis

Under normal circumstances all countries will try to take
advantage of another country’s problems whatever their
cause. So judgement here has a large measure of
subjectivity unless taken in regard to the previous
‘event characteristics’.

There must be a concordance between the goals and
objectives of a suspect organisation and the suspicious BW
event; e.g. an international fruit consortium might well
want to bankrupt the banana export industry in a
competing region, but this would not be achieved through
an outbreak of FMD in pigs in one of the latter’s
member countries.
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A careful analysis must be made of whether the event has
resulted in any of the consequences that are indicative of a
deliberate attack (as described earlier in the Introduction)
—to what degree did which countries benefit? For example,
if Country ‘B’ suffers an outbreak, which countries
increased — or against expectations did not decrease — their
trade in the same period? By how much did they benefit
from ‘Bs problems? Or on the other hand, in a notional
prospective analysis, how much would they benefit?
Nationally, the loss of exports will reverberate back
reducing national demand and thereby producing excesses
which can be very expensive to absorb. The suspect
organisation may not be the most obvious beneficiary if,
for example, it had set up others to (also) benefit at the
expense of the target, i.e. as in billiards, with a bank-shot
off the cushion.

Imaginary ‘bank-shot’ scenarios:

a) country ‘N’ improves its infrastructure and will soon be
self-sufficient in wheat. Country ‘G’ uses country ‘As rust
spores against ‘N’. ‘N” accuses ‘A and cuts off imports of ‘As
grain, and probably other products as well. ‘G’ increases its
grain exports to ‘N’, along with other benefiting countries;

b) country T’ releases rust spores in country ‘K, thereby
reducing the latter’s harvest and capability of exporting
grain to its neighbour, country ‘L. J" increases its exports to
‘L. ‘K’ now cannot cover energy requirements and becomes
politically unstable, thereby deflecting Ts attention to its
border with ‘K’, and away from .

On the other hand, a group just wanting to inflict severe
economic damage but unable to financially benefit could
still mount a biological attack, successful or otherwise.

People movements

Social unrest will aid terrorism and the terrorist’s desire for
political anarchy, opportunity, power, and change. At
sporadic levels agricultural BW events will produce
uncertainty and increased tension. At its most extreme in
an agricultural economy when one kills the livestock and
markedly reduces harvests the people must move if they
are to survive. Thus it may also provide a land vacuum
attracting third parties. The latter situation played a
significant part in the civil wars in the former Yugoslavia.

In the Ethiopian war with Somalia, the livestock of Somalis
living in the Ogaden region of Ethiopia were attacked with
Napalm, with the result that the people had to take refuge
with their relatives in Somalia. The influx of refugees, with
some of their livestock, especially small ruminants,
overloaded the governing capacity of the Somali
government as well as accelerating over-grazing and
the desertification of various family and clan seasonal
grazing areas.
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If an animal disease outbreak results in social unrest it
could well be a deliberate attack, particularly if it occurs
repeatedly. This is especially true in developing countries,
where this type of attack can be very effective in forcing
people to leave their lands. Such an event is less likely in
developed areas of the world, because an attack on the
high-security farms in the concentrated farming systems of
these countries would require much more sophisticated
planning than an attack on village livestock in low-security
farms in non-intensive systems.

Diagnosis

Most agricultural costs from outbreaks are self-inflicted by
the host country as they respond to the need for a rapid
resolution. This response is usually out of all proportion to
the number of index or primary cases. Therefore the
‘initial’ hit can be singular, even numerically trivial (e.g.
Botswana with one FMD case; Israel and mercuric chloride
[HgCl] in an orange; Chile and half a box of grapes).
Under these circumstances the ‘attacker’ must aid the
diagnostic process to ensure that the instance is (a)
recognised and (b) reported. Therefore, what were the
circumstances leading up to the initial recognition of the
incident and its subsequent diagnosis and laboratory
confirmation?

If a disease is not well known by professionals in the target
country it may be missed. Therefore, one must keep in
mind the concept of number needed for diagnosis’. How
many cases are needed until the condition is recognised
correctly? Experts in a disease always forget that their less-
informed colleagues may have no idea what the disease is
or even recognise the signs.

Similarly, have the surveillance and diagnostic capacities
been recently improved? Therefore, could it have been a
normal case that would otherwise have been missed? For
example, the diagnosis of endemic cholera via naturally
contaminated blue crabs in southern Louisiana is a
function of physician awareness and laboratory
enthusiasm. Outbreaks of human cholera follow upon hot,
drier than usual summers, and the Cajun preference for
not over-cooking their seafood. One successful diagnosis
will beget others and soon there is an unexpected
‘epidemic’ and all it was was a hot, dry summer.

Therefore, one should always be aware of personnel
competence, training, and technical laboratory
improvements in surveillance efficiency.

Publicity

Most conditions have to be reported to national authorities
and to international bodies such as the World Organisation
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for Animal Health (OIE), the Food and Agriculture
Organization and the World Health Organization.
International reporting is frequently a monthly or annual
requirement; only a limited number must be reported
immediately. Any unusual departure from the conventional
pattern of reporting should raise questions, e.g. was it
reported ‘too quickly’ and what were the circumstances? If
so, the appropriate investigative action can then be taken.

Latterly, there have been instances where cases of human
Creutzfeldt-Jakob disease have been reported in the local
USA newspapers as ‘mad cow disease’, sometimes with
immediate effect on the price of beef futures. This is just
journalistic ignorance and stupidity, but it could equally
well be purposeful in the appropriate circumstances. With
the internet, CNN, ProMED-mail, and modern information
systems the opportunities for rapid, global dissemination
of news is almost unlimited. Within ProMED-mail we have
already begun to see instances of ‘stirring’ by certain
individuals regularly referring to local news reports in
distant cities that reflect very specific personal viewpoints.
It would be naive to think that this was in any way new,
but the growth of the global internet means that the
capacity to disseminate ‘news’ is now available to a far
greater number of people. Similarly, there have been
attempts to spread disinformation via ProMed-mail, but
fortunately they have been unsuccessful thanks to the
experience and watchfulness of those in charge of
processing incoming communications.

Keeping the reporting of disease outbreaks to the routine,
usual procedure means that ‘premature’ reports can be
detected and investigated, thus preventing the spread of
disinformation and ensuring that suspicious events are
identified.

Coded claims of authorship

The only groups that would admit to initiating a BW attack
on agriculture, when not in wartime, would be terrorists.
No country or commercial company would wish to. Such
terrorist claims would reflect a grab for power, or a desire
to create social unrest or to increase market share in
mercenary activities.

There will be frequent false claims. However, increasingly,
specific terrorist events are going unclaimed or with the
perpetrators being presumed.

Echoes of previous or subsequent events

Bioterrorism and biological weapon events do not occur in
isolation. A successful ‘attack’ follows successful research,
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training and field trials. Similarly, it is unlikely that a
successfully completed ‘attack’ will not be repeated, i.e. be
a ‘one-off’, if the perpetrator has maintained technical
competence. Any technology has a parenthood and
genealogy attached to it; for example, similar research will
be reported in different institutes by students of the
originators; scientists are surprisingly unoriginal
sometimes, such that trials get repeated and mimicked by
other groups. Therefore, any event has the capacity to cast
a ‘shadow’ forward and backwards in time. Thus a BW-
suspect event without such echoes or shadows may well
not be BW-related or may be merely opportunistic, which
appears to be the case with the 2001 anthrax letters.
‘Terrorists are tactically conservative, preferring weapons
with which they are familiar. Rather than adapting entirely
new techniques, most terrorists appear to prefer to adapt
and improve their existing ones’ (2). However, ‘experience
has nonetheless demonstrated repeatedly that, when
confronted by new security measures, terrorists will seek to
identify and exploit new vulnerabilities, adjusting their
means of attack accordingly and often carrying on despite
the obstacles placed in their path’. This may be facilitated
by internet sources, which might cut out the need for
personal contact and instruction from experts (2).

Investigating the
1973 outbreak of Newcastle
disease in Northern Ireland

In November 1973, Newcastle disease (ND) suddenly
appeared in Northern Ireland, where the viscerotropic
disease had not been seen in three and a half years and
Ireland had been regarded as essentially free for 30 years.
It was successfully controlled with only 36 confirmed
affected layer flocks. Contemporary investigations failed to
reveal the source. The event itself was certainly unexpected
as Northern Ireland did not, and does not, import animal
proteins or by-products, such as bone meals or poultry
offal meals. The possibility therefore existed that it might
not have been a normal outbreak and it was so investigated
retrospectively, using more advanced technology than that
available at the time (6).

Source investigations

At the time of the outbreak, several possible sources of
infection were investigated, the results of which are
outlined below.

Direct infection via quarantined viraemic birds

No quarantine records supported the theory that the
disease had been introduced via quarantined birds.
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Legal imports of exotic birds into semi-intensive
quarantine

Enquiries did not yield any support for this route of entry.

Illegal or unrecorded exotic bird importations

By its very nature this is difficult to investigate, but the
investigations carried out at the time failed to reveal that
anybody associated with the affected farms had been
involved in this type of activity.

Imported parrots

In the early 1970s there were a series of ND outbreaks in
North America and Western Europe that were associated
with a sudden fad for parrots from South America and
Africa. For example, in 1971 Paraguayan parrots escaped
from an importer’s premises and infected nearby
commercial egg-laying flocks in southern California. By the
time the outbreak had finished in 1973 it had cost
US$ 56 million.

Elsewhere, Switzerland had widely dispersed outbreaks, all
associated with one shipment from South America; the
Netherlands, in 1970, isolated Newcastle disease virus
(NDV) from ten shipments of birds coming from Colombia
and Paraguay, plus some of these birds were sick and
infected when they later arrived in South Africa; Germany
‘frequently’ isolated NDV from newly imported psittacines
mainly from Paraguay, but also from Colombia.

While the Antrim '73 epidemic in Northern Ireland could
not be traced directly to imported parrots, it was suspected
that the outbreak might in some way have been connected,
but it was not known how.

Movements of people or vehicles

Extensive enquiries concentrated on ‘hard-to-explain’
outbreaks but failed to yield any positive information.
Feed stuffs

No feed stuffs were thought to be at the origin of the
outbreak at the time. All protein meals were derived from
poultry products that originated in Northern Ireland, as
did meat and bone meals. Only grains were imported.

Vaccines

No vaccines were used at the index farm. Newcastle
disease vaccines were not used in the province.

Human (kitchen) wastefood

No outbreak was found to be associated with the feeding
of kitchen waste, nor with such materials from the nearby
Aldergrove Airport.
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Imported eggs

There was no commercial incentive to import eggs. Boxes
with the names of Scottish or English retailers contained
domestic eggs, diverted for local trade and still in their
export packs.

Wind-borne virus

While winds with high humidity and adequate force were
blowing in the right direction to carry the virus from
infected flocks in England, the distance was considered
too great.

Wild birds

While there were historical precedents of ND being
introduced via wild birds, no detailed investigations were
carried out.

Sabotage

Sabotage was considered at the time both within and
without the Northern Ireland Department of Agriculture.
Enquiries at each infected premise covered this possibility
despite that fact that disease prevention procedures on
many farms were poor and it was possible that the virus
could have been introduced via dirty poultry crates,
muddy Wellington boots, etc. The targeted farms were
largely protestant, so the involvement of the Irish
Republican Army (IRA) or other nationalist paramilitary
group could not be ruled out at the time, but there was no
evidence to support such a hypothesis beyond mere
suspicion and speculation. The attacks were a claimable
success, but there were no claims of responsibility from
any political association or paramilitary group.

Retrospective investigations

The initial outbreaks were all in layers that had mash,
pelleted, complex rations with many components, while
broilers with simple rations were not affected. This had
suggested that certain feed stuffs may have been
contaminated, but the affected farms bought their feed
from a variety of retailers, so there did not appear to be a
link. However, later investigations discovered that all feed
coming into Ireland was imported via Rotterdam docks,
where it may have been contaminated by infected pigeons.
The Netherlands had an active vaccination programme,
but it prevented disease, not infection, so there was a
possibility that all feed mills in Ireland could have
distributed contaminated feed.

Genomic analysis of Newcastle
disease virus Antrim 73

The virus isolates from this epidemic were very similar to
those of the Essex '70 epidemic in the United Kingdom
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(UK), which were identical to the previous American NDV
isolates. This demonstrates an epidemic commonality
(Group A — Fig. 1), which is to be expected if the UK and
the immediate related European outbreaks followed the
movement of American parrots to Europe. Group B is a
group of Hungarian isolates that were isolated some years
later as the Newecastle panzootic spread eastwards across
Europe. Unfortunately no intermediate virus isolates have
survived.

Of course, an alternative viewpoint might suggest that
varied NDV strains were characteristic of an aggressive
group with tight security and three separate teams, each
with their own infected eggs to be placed broken in the
targeted flocks so that they would be eaten by the
chickens; or however else delivery was to be achieved — a
Roswellian interpretation in the opinion of the writer in the
absence of any strategic or economic advantage.

Economic assessment

The costs of the outbreak in Northern Ireland were severe,
but the economic assessment revealed that deliberately
introducing NDV into the country would have brought
little financial benefit to anyone, thus making the sabotage
theory highly unlikely. The market for table eggs in the
UK was declining rapidly and most countries in Europe
had Newcastle disease problems of their own at that time,
so there was little motivation for anyone to try to gain a
larger share of the market by destroying the industry in
Northern Ireland.

The final bill was £668,994 (or £4.7 million to
£5.1 million in 1997 terms) (4) but efficient control meant
that the uninfected flocks within the country were able to
keep the domestic market afloat and Antrim quickly
returned to full production. The economic costs had no
obvious social or political impacts inside the country; in
fact, the outbreak brought all those involved closer
together. The eradication campaign left Northern Ireland
free of Newcastle disease and with no need to vaccinate,
and the outbreak had no other benefit to anyone outside
Northern Ireland.

Conclusion

There was nothing in the investigation which provided
firm evidence to support the theory that the appearance of
ND in Northern Ireland had been the result of a
bioterrorist attack. Moreover, the outbreak had none of the
additional characteristics of suspicious attacks, e.g. no
premature publicity, no coded claims of authorship, and
nothing about it was reminiscent of a previous or
subsequent attack. The conclusion, therefore, was that this
was a natural series of outbreaks resulting from a
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conjectural source outside Antrim involving imported
contaminated poultry feed.

Final remarks

While there is at present heightened awareness of the risks of
BT/BW-related disease outbreaks, the reality is that we will,
unfortunately, still have outbreaks, small and large, that are
normal in all respects. These must be handled efficiently,
cost-effectively, and quickly. But as long as the potential for
unnatural/intentional outbreaks exists, we must be prepared.
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Part of this preparation is to be proactive in their recognition.
It is not sufficient to have a John Snow produce evidence
after it has happened and explain why. It is vitally important
to be realistically sensitive to possible prior signature events.
And any and every prediction must be validated. On the
other hand one must guard against hypersensitivity, which
by definition is unnecessarily expensive and mnot cost
effective. But be aware. Be alert. And when in doubt as to the
normality of any given event investigate promptly,
appropriately, and quietly.

Distinction entre les foyers de maladies
animales d’origine naturelle et non naturelle

M. Hugh-Jones

Résumé

Un foyer de maladie d’origine intentionnelle apparu dans un élevage ou dans des
cultures présentera des caractéristiques communes avec un foyer visant
I'homme — saison ou lieu inattendus pour la maladie, caractére explosif possible
en termes de fréquence, nature ou structure génétique inhabituelles de I'agent
pathogene, diagnostic difficile — mais aussi des différences notables : les cas
humains, s'il en existe, seront fortuits et leurs principaux effets seront différés et
auront une portée économique importante. L'auteur propose un protocole
d'investigation et d’analyse pour I'identification d’un tel événement. A moins que
la nature de I'événement soit évidente, ces investigations nécessiteront un
examen trés approfondi et rigoureux mené par une équipe épidémiologique
spécialisée et expérimentée. En méme temps, les pays doivent anticiper ce type
d'événement en prenant des mesures préventives qui leur permettront d’étre
préts et de gagner du temps, par exemple en identifiant les cibles possibles, en
définissant les indicateurs d'avertissement précoce, en réalisant une expertise
biologique moléculaire et une collection de référence des agents pathogénes
éventuels, enfin en préparant une réponse tactique et médico-légale.

Mots-clés

Cible — Colt économique — Diagnostic — Identification moléculaire de la souche —
Publicité — Utilisation des agents pathogenes comme armes.
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Discriminacion entre brotes zoosanitarios
de origen natural y no natural

M. Hugh-Jones

Resumen

Un brote infeccioso de origen intencionado que afectara al ganado o los cultivos
agricolas tendria una serie de rasgos en comdn con los brotes dirigidos contra
seres humanos (comportamiento insélito de la enfermedad por el lugar o la
estacion, eventual incidencia explosiva, patégeno inusual, ya sea por si mismo o
por su estructura genética, diagnostico dificil, etc.), pero también presentaria
diferencias notables, puesto que los casos de infeccién humana, si llegara a
haberlos, serian fortuitos, y las principales consecuencias surgirian con mas
retraso y constituirian sobre todo un grave percance economico. El autor
propone un protocolo de investigacién y andlisis para detectar este tipo de
episodios. A menos que ello resulte obvio por la propia naturaleza del caso, las
investigaciones requieren un trabajo de anélisis realmente exhaustivo y
cuidadoso por parte de un equipo de epidemi6logos expertos. Paralelamente, a
fin de estar preparado y ganar tiempo llegado el momento, un pais deberia
adoptar medidas para adelantarse a los acontecimientos, por ejemplo
determinando posibles objetivos, definiendo indicadores de alerta rapida,
consolidando sus conocimientos técnicos en hiologia molecular, elaborando
colecciones de referencia de posibles patégenos y preparando una respuesta
tactica y forense.

Palabras clave
Costo econémico — Diagnéstico — Objetivo — Publicidad — Uso armamentistico de agentes
biolégicos — Variedad molecular.
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Elaboration et mise en place de systemes de
surveillance epidémiologique des maladies a
haut risque dans les pays développés

B. Dufour™, P. Hendrikx @ & B. Toma ("

(1) Unité Maladies contagieuses, Ecole nationale vétérinaire d'Alfort, 7, av. du Général-de-Gaulle,
94700 Maisons-Alfort, France

(2) Service de coopération et d'action culturelle, Ambassade de France, B.P. 780, Saint-Domingue,
République Dominicaine

Résumé

En pathologie animale, au cours des deux derniéres décennies, en raison de
I'évolution favorable des maladies animales majeures, la surveillance
épidémiologique est progressivement passée au premier rang des priorités dans
les pays développés.

La gestion de réseaux d'épidémiosurveillance efficaces des maladies animales
a haut risque dans les pays développés découle des regles générales de
fonctionnement des réseaux d’épidémiosurveillance et comporte quelques
particularités. Cet article rappelle dans un premier temps quelles sont
les modalités du fonctionnement optimal des réseaux de surveillance
épidémiologique. Il décrit et analyse ensuite les qualités attendues des réseaux
de surveillance des maladies a haut risque : sensibilité et spécificité de la
détection, simplicité et adaptabilité du systéme, ainsi que rapport colit/efficacité.
Enfin, il illustre ces notions générales en présentant quatre exemples
de surveillance épidémiologique de maladies animales en pays développés : la
fievre aphteuse en Europe, la peste porcine en Europe, I'infection a virus West
Nile aux Etats-Unis d’Amérique et en France, et la fiévre catarrhale ovine
en France.

Mots-clés
Epidémiovigilance — Menace biologique — Surveillance épidémiologique.

Introduction

La surveillance épidémiologique est « une méthode
d’observation fondée sur des enregistrements en continu
permettant de suivre l'état de santé ou les facteurs de
risque d'une population définie, en particulier de déceler
l'apparition de processus pathologiques et d’en étudier le
développement dans le temps et dans l'espace, en vue de
l'adoption de mesures appropriées de lutte » (23).

Cette définition illustre clairement que la surveillance
épidémiologique a pour finalité, entre autres, de détecter
l'apparition de maladies animales exotiques introduites a
partir d'un autre pays, ou de nouvelles maladies,
inconnues jusqu’alors.

Cet objectif de vigilance, que nous nommerons
« épidémiovigilance », doit permettre la détection précoce,
puis le suivi de leur évolution en vue d’actions de
prévention ou de controle, de maladies considérées a haut
risque et capables de provoquer des désastres :

— parce qu'elles sont hautement diffusibles et conduisent
a des épizooties ayant des conséquences économiques
majeures pour un pays ; la fievre aphteuse est, en Europe,
un exemple de ce type de maladie ;

— parce quelles peuvent avoir un impact important en
termes de santé publique. 11 sagit alors de maladies
zoonotiques graves comme, par exemple, la rage ou, dans
certains cas, l'infection a virus West Nile chez 'homme ;
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— parce quelles sont de bonnes candidates a d’éventuelles
actions bioterroristes, par exemple la fievre charbonneuse.

Les systemes de surveillance épidémiologique sont des
outils d’aide a la décision dans le domaine de la prévention
et du controle de ces maladies. Ils reposent le plus souvent
sur un ensemble de personnes et/ou d’institutions
organisées entre elles en réseaux (réseaux de surveillance
épidémiologique) pour effectuer la surveillance d'une ou
de plusieurs de ces maladies.

La rapidité et la pertinence des décisions sanitaires prises
dépendent de la fiabilité du systeme de surveillance.
Assurer efficacement la détection et le suivi des menaces
sanitaires constitue donc un préalable a toute lutte efficace.

Apres avoir présenté les modalités de fonctionnement
générales des réseaux de surveillance, nous analyserons les
qualités attendues pour que les réseaux de surveillance des
maladies a haut risque puissent jouer efficacement leur role
d’alerte et daide a la décision, puis nous présenterons
quelques exemples de fonctionnement de ce type de
réseaux dans les pays développés.

Fonctionnement des réseaux de
surveillance épidémiologique

Tous les réseaux de surveillance épidémiologique
fonctionnent suivant quatre étapes (12) (Fig. 1) :

— la collecte des données,

— la transmission des données,
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— le traitement des données,

— la diffusion des résultats.

Un réseau fonctionne de maniere optimale si divers points
critiques sont bien controlés ; ces points critiques sont :

a) La définition précise du champ d’observation et des
objectifs : le choix des maladies a surveiller dépend de leur
gravité, de leur potentiel de diffusion, de la mortalité, de la
morbidité, de leur impact économique, des possibilités
d’interventions préventives et curatives ainsi que de la
réglementation et notamment des obligations nationales et
internationales. I n’est donc ni possible, ni dailleurs
nécessaire, de surveiller toutes les maladies. Les objectifs
doivent étre tres précis, car ce sont eux qui conditionnent
l'organisation générale du fonctionnement du réseau, ainsi
que la nature et la fréquence des données a recueillir et a
traiter. La définition des objectifs doit se réaliser en
collaboration avec les différents acteurs du réseau.

b) Le choix et la définition des modalités de la surveillance
doivent étre réalisés avec précision et consignés dans un
protocole de surveillance. Ces modalités peuvent étre
fondées sur les principes de la surveillance passive, c’est-a-
dire l'organisation d’'une déclaration des cas suspects par
les intervenants de terrain, ou active, par 'organisation de
la collecte des données sur la totalit¢ de la population
ciblée ou un échantillon. Elles devraient étre conditionnées
par les résultats d'une analyse de risque permettant
d’orienter les lieux de la surveillance et la maniere de
réaliser cette surveillance.

¢) La standardisation permet dassurer que toutes les
données collectées sont comparables. Elle seffectue a tous
les niveaux, de la définition du cas jusquaux techniques
d’analyse et d’interprétation des résultats.

Laboratoire central

Services
vétérinaires centraux

Niveau 4 Etape de
Central traitement
des données , . |
Etape de diffusion des résultats
Niveau 3 Laboratoire Unité
Intermédiaire départemental vétérinaire d'Etat
Etape de transmission
des données
Niveau 2 Vétérinaire Vétérinaire Technicien
Local praticien public privé
Etape de collecte des données
Ni Vea"_1 Elevages Marchés Abattoirs Faune sauvage Pos_t N
Terrain frontiére

Fig. 1

Acteurs et étapes du fonctionnement d’'un réseau de surveillance épidémiologique
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d) La gestion et le traitement des données sont des taches
importantes pour un réseau. Elles doivent étre organisées
au préalable pour éviter la perte de données et assurer que
leur exploitation sera réalisée en conformité avec la
fréequence et la qualité déterminées a lavance.
Linterprétation des données traitées est un travail résultant
de la confrontation de compétences d’épidémiologistes et
d’experts techniques sur les maladies concernées.

e) La diffusion des informations conditionne la pérennité
du réseau ; elle peut s'effectuer de plusieurs manieres : des
méthodes traditionnelles, telles que des bulletins
périodiques, des courriers, ou des supports plus modernes,
informatiques ou télématiques. Deux types de diffusion
doivent étre distingués : la diffusion interne, a destination
des membres du réseau, est une condition essentielle de
son fonctionnement en assurant le maintien de la
motivation de tous les acteurs; la diffusion externe a
destination de partenaires ne participant pas directement
au réseau.

f) Lorganisation institutionnelle correspond a tout ce qui
contribue a structurer et formaliser lintervention
des organismes et acteurs du réseau de surveillance
épidémiologique. Elle permet de définir la répartition
des roles dans le réseau ainsi que les responsabilités et
organes de décision. Cette organisation repose
classiquement sur un comité de pilotage, un ou plusieurs
comités techniques, une unité centrale, un ou plusieurs
laboratoires de diagnostic, des unités régionales, des postes
de surveillance et des sources de données. La formation de
I'ensemble des acteurs du réseau est un enjeu majeur de la
réussite de la mise en place et de la pérennisation des
activités de surveillance.

g Le suivi et l'évaluation des réseaux de surveillance
épidémiologique fournissent des éléments concrets
permettant d'identifier les points faibles de leur
fonctionnement pour proposer les mesures les mieux
adaptées a leur amélioration. En fonction des objectifs et
des utilisateurs de I'évaluation, plusieurs méthodes
peuvent étre proposées (21) et notamment deux modalités
d’évaluation complémentaires : D’évaluation interne
reposant sur des indicateurs de performance et
de diagnostic (14, 15), et I'évaluation externe reposant sur
un audit technique et économique ponctuel du
fonctionnement du réseau (10).

Lefficacité des réseaux d’épidémiovigilance repose sur trois
conditions supplémentaires :

a) une sensibilisation importante est essentielle pour
renforcer 'implication de tous les éleveurs et vétérinaires
dans la vigilance et améliorer l'exhaustivité de cette
vigilance. Ce sont en effet eux qui entretiennent le contact
le plus étroit avec les animaux et qui peuvent par
conséquent donner l'alerte la plus précoce ;
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b) des laboratoires de référence doivent étre en mesure
d’assurer la qualité et la rapidité du diagnostic. En effet, les
maladies ciblées ne font pas souvent I'objet d'un diagnostic
de routine et l'absence de ces laboratoires peut ainsi
entrainer des retards importants dans la gestion dune
suspicion ;

©) la rareté des phénomenes ciblés nécessite le maintien
d'une équipe d’experts en mesure d’apporter un appui
scientifique et technique aux acteurs de terrain pour
renforcer notamment la spécificité des suspicions.

Qualités attendues des
réseaux de surveillance
des maladies a haut risque

L efficacité de la surveillance dune maladie capable
de provoquer un désastre est conditionnée par le niveau de
qualité de certaines caractéristiques du réseau :
la sensibilité et la spécificité de la détection, la simplicité du
systeme et son adaptabilité (18) ainsi que son rapport
cout/efficacité.

Sensibilité de la détection

Définition

Pour une maladie donnée, la sensibilité de la détection
correspond a la capacité du réseau de surveillance a
détecter tous les cas (11). La sensibilité conditionne la
précocité de la détection ce qui, pour les maladies a haut

risque, est essentiel afin de pouvoir agir le plus rapidement
possible.

Actions nécessaires pour obtenir une bonne
sensibilité

L obtention d’'un bon niveau de sensibilité de la détection
repose sur plusieurs actions :

La definition du cas surveillé

La définition du cas surveillé, c’est-a-dire de « l'individu
présentant les caractéristiques du phénomene étudié »
(23), est essentielle pour garantir la sensibilité du réseau ;
ainsi, pour un réseau de surveillance clinique dune
maladie, le nombre de suspicions sera plus ou moins grand
selon la précision et l'exigence du descriptif clinique de la
définition du cas. Par exemple, si 'on définit une suspicion
de fievre aphteuse comme « tout ruminant ou porcin
présentant des lésions buccales », le nombre de suspicions
sera logiquement plus élevé que si l'on indique par
exemple que ces « lésions buccales doivent étre constatées
sur plusieurs animaux apparaissant de maniere groupée ».
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La sensibilisation et la formation des acteurs du réseau
Les acteurs d'un réseau d’épidémiovigilance de maladie a
haut risque sont essentiellement les éleveurs, les vétérinaires
et les laboratoires. 1l convient que chacun de ces acteurs ait
une conscience aigué de I'importance du role qu’il a a jouer
dans la détection des maladies a haut risque.

Les éleveurs ont un role déterminant, si le systeme est
fondé sur la surveillance de suspicions cliniques. En effet,
tout le systeme repose alors sur leur capacité a identifier les
signes cliniques susceptibles d’étre rattachés a la suspicion
et a accepter de les déclarer aux autorités compétentes.
L'attention des éleveurs doit étre mobilisée par
des campagnes de sensibilisation régulieres. Lexemple des
campagnes d’information sur la fievre aphteuse en France
est intéressant dans la mesure ou il illustre clairement
I'importance de l'investissement financier et humain a
réaliser pour aboutir a une sensibilisation correcte.

Le role des vétérinaires est également fondamental pour le
diagnostic différentiel et la prise des premieres mesures en
cas de suspicion légitime (en particulier, effectuer et
expédier les prélevements nécessaires, indiquer a I'éleveur
les mesures a prendre pour éviter la dispersion de la
maladie). La formation continue de ces acteurs est alors
une action primordiale pour leur permettre de jouer
pleinement leur role. Les animateurs des réseaux doivent
s'impliquer dans cette formation en définissant les objectifs
des réseaux et en fournissant des supports pédagogiques
adaptés (cassettes vidéo, jeux de transparents...).

Les laboratoires jouent également un role important dans
le dispositif de détection précoce des maladies a haut
risque ; il convient qu'ils aient a la fois la compétence et la
disponibilité nécessaires. Leur compétence est en principe
assurée par leur mise sous assurance qualité et par leur
participation réguliere a des essais inter-laboratoires
organisés par des laboratoires de référence nationaux ou
internationaux. Leur disponibilité doit faire l'objet dun

contrat les liant a I'Etat pour le diagnostic de ces maladies.

L’entrainement aux alertes

Pour les maladies a haut risque dont la surveillance est
fondée essentiellement sur des réseaux de collecte passive
des données, par exemple dans le cas du suivi des
suspicions cliniques, la stimulation de la vigilance peut étre
effectuée par des exercices périodiques de simulation
dalertes sur le terrain. Les acteurs s'entrainent alors a
réagir lors de l'apparition de la maladie et, a cette occasion,
la sensibilisation est réactivée.

La synergie des actions
Pour les maladies a haut risque le permettant, en
particulier  celles qui  présentent des cycles
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épidémiologiques complexes avec différents réservoirs
sauvages, l'efficacité globale de la détection est améliorée si
le systeme de surveillance comprend plusieurs branches ou
plusieurs réseaux de surveillance. Ainsi, a une surveillance
passive des suspicions cliniques, il est possible, dans
certains cas, d’adjoindre une surveillance active
(sérologique par exemple) de la méme espece ou d’especes
sauvages réceptives (exemples : linfection a virus West
Nile ou la peste porcine classique). Malgré les limites de
chacune de ces surveillances, leur association augmente
de maniere importante la sensibilité globale du systeme.

Par ailleurs, I'existence de réseaux de surveillance globale,
par espece animale ou groupe d’especes, des maladies
présentes sur le territoire, est également un élément
favorable a la surveillance des maladies exotiques a haut
risque. En effet, les échanges dans ces réseaux et le fait que
les especes animales concernées fassent l'objet dune
surveillance permettent la remontée assez rapide
d’éventuels éléments alarmants nouveaux, a la condition
que ces réseaux soient préparés a identifier et a investiguer
ces événements. Ces réseaux permettent donc d’améliorer
la sensibilité globale de la détection de certaines maladies a
haut risque.

Valoriser les résultats de I'analyse

et de la prévision du risque

La satisfaction de tous les criteres qui viennent d’étre
énoncés nécessite des systemes complexes et souvent
coliteux a mettre en place et surtout a maintenir dans la
durée. Lutilisation des données issues de l'analyse du
risque et de la modélisation de I'évolution des risques
majeurs permet de concentrer les efforts de surveillance
sur les zones ou pendant les périodes qui auraient été
identifiées pour présenter un risque plus important
d’apparition de la maladie surveillée. Cette méthode
permet a la fois une économie de moyens et un
renforcement de la sensibilité de détection dans les zones
de plus fort risque comme peut l'illustrer la surveillance de
la fievre catarrhale ovine dans le Sud de la France. En effet,
les résultats de la surveillance épidémiologique et
entomologique de la fievre catarrhale ovine dans
I'ensemble du bassin méditerranéen ont permis d’élaborer
une cartographie des zones a risque d’apparition des
vecteurs et de la maladie (20). Dans le Sud de la France,
cette modélisation spatiale du risque est utilisée par le
ministere chargé de l'agriculture pour orienter la pose des
pieges entomologiques et pour réaliser la surveillance
sérologique active des cheptels (6).

En retour, les données issues de la surveillance
épidémiologique vont alimenter les analyses et les modeles
et permettre d’en accroitre la précision. L’ étroite
association de la surveillance, de I'analyse du risque et de
la modélisation agit ainsi comme un processus itératif aux
bénéfices réciproques.
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Speécificité de la détection
Définition
Pour une maladie donnée, la spécificité de la surveillance

consiste a ne détecter que les cas (11), afin de limiter au
maximum les fausses alertes.

Actions nécessaires pour obtenir
une bonne spécificité

La deéfinition du cas surveillé

Elle joue également un role sur la spécificité du systeme
d’épidémiovigilance. En effet, plus la définition sera précise
et étroite et plus cela limitera le nombre de suspicions
enregistrées. Cependant, sensibilité et spécificité sont liées
et opposées, et donc, si la définition du cas surveillé est
extrémement précise, cela risque de diminuer la sensibilité
du dispositif.

La compétence des laboratoires

Dans le cas de la surveillance de suspicions cliniques (qui,
par nature, ne sont pas trés spécifiques d’'une maladie
donnée), il faut que les tests de laboratoire pratiqués
assurent une bonne spécificité de la détection afin d’éviter
les fausses alertes. Ceci dépend du niveau de performance
des laboratoires qui doit étre garanti par des procédures
d’assurance qualité et des essais inter-laboratoires. Par
ailleurs, les laboratoires sauront d’autant mieux assurer la
spécificité de la surveillance qu'ils sont capables d’effectuer
le diagnostic des principales maladies pouvant étre
confondues cliniquement avec la maladie surveillée.

Simplicité du systeme

Définition

Un systeme de surveillance simple est un systeme dont les
circuits de collecte, de centralisation des données et de
diffusion de l'information sont les plus courts et directs
possibles. Ceci doit permettre de limiter au maximum les

déperditions de données et de rendre le systeme
compréhensible et acceptable par tous les acteurs.

Actions nécessaires pour obtenir
une bonne simplicité

Un moyen pour assurer la simplicit¢ du systeme de
surveillance est de faire participer des acteurs de terrain a
son élaboration ce qui a, de plus, I'avantage d’augmenter
leur motivation et leur sensibilisation par leur implication
dans lorganisation du réseau. Par ailleurs, lors de la
création du réseau il convient de veiller a n'avoir qu'un
nombre restreint de niveaux et de circuits (Fig. 1).

Adaptabilité du systeme
Définition de I'adaptabilité du systéeme

Ladaptabilité d’'un systeme correspond a sa capacité a
continuer d’étre efficace dans une situation qui ne
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correspond pas exactement a ce qui a été prévu et organisé.
Or, dans le cas des risques accidentels ou provoqués, cette
qualité est tres importante car, par définition, ces risques
peuvent étre particulierement inattendus, que ce soit par
leur nature (maladie nouvelle ou émergence surprenante
d’une maladie existante), la zone géographique atteinte (en
2001, le Royaume-Uni n’était pas considéré comme le pays
d’Europe le plus a risque pour la réapparition de la fievre
aphteuse) ou les modalités de leur survenue (I'intervention
du bioterrorisme peut faire que les modalités
d’introduction de la maladie échappent aux criteres
épidémiologiques connus).

Actions nécessaires pour obtenir
une bonne adaptabilité

S'il est par définition impossible de prévoir l'imprévu, il est
nécessaire de donner aux réseaux de surveillance
épidémiologique les moyens de réagir efficacement a une
modification des données de base de la surveillance. Des
réponses sont a trouver dans les domaines de 'organisation
et des outils de surveillance.

On augmentera l'adaptabilité d'un réseau de surveillance
en développant un niveau suffisant de décentralisation de
la prise de décision. Lorsque les réseaux sont concus
comme des systémes hiérarchisés et formalisés, I'exces de
centralisation et de formalisme peut conduire a une
déresponsabilisation des acteurs de terrain. Celle-ci non
seulement entraine une démotivation des acteurs dans le
cadre du fonctionnement normal du réseau, mais les
empéche de réagir efficacement en adaptant leur
comportement aux événements imprévus, notamment s'ils
se sentent prisonniers de procédures trop restrictives ou
complexes. Il convient donc de développer des réseaux
avec une organisation institutionnelle ouverte permettant
une décentralisation de la prise de décision et donnant aux
acteurs de terrain le pouvoir d’influer sur I'organisation du
réseau et une part de responsabilité dans l'orientation des
investigations.

Si la formalisation est une réponse adéquate a la gestion
d’'un risque prévu, la gestion de l'imprévu bénéficiera,
entre autres, de l'exploitation des systemes informels. Il
convient en effet d’exploiter les données non formalisées
afin de les mettre en cohérence et de les transformer en
indicateurs précoces porteurs de signification. Pour cela, il
faut mettre en place les outils de communication qui
permettent une réelle mise en réseau des intervenants de
terrain (et pas seulement des systemes de communication
verticaux et hiérarchisés) tels que le permettent les
nouvelles technologies de l'information (saisie et échange
de données depuis le terrain a l'aide d’assistants personnels
numériques par exemple) (11).

En second lieu, il est intéressant de développer les outils
permettant l'exploitation des données informelles qui
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circulent au sein des réseaux d’intervenants de la
surveillance ainsi quau sein des grands réseaux mondiaux
de linformation, comme le réalisent I'Organisation
mondiale de la santé animale (OIE) ou I'Organisation
mondiale de la santé. En parallele, il est important de
mettre en place des groupes d’experts pluridisciplinaires
qui seront a méme d’interpréter ces données et de proposer
des investigations complémentaires.

Rapport coilt/efficacité

Définition

On peut considérer que pour les maladies a haut risque,
lefficacité d’'un systeme de surveillance est caractérisée
essentiellement par sa capacité a détecter précocement tous
les cas. Le rapport cott/efficacité du systeme de
surveillance correspond donc a la relation entre la
sensibilité du réseau et son cott. Par ailleurs, la durabilité
d’un systeme de surveillance est conditionnée, entre autres,

par un cott raisonnable permettant d’assurer la pérennité
du financement.

Actions nécessaires pour obtenir un bon rapport
codt/efficacité

Si 'on souhaite un bon rapport cout/efficacité, il ne faut
pas prétendre a une détection exhaustive, et il est
nécessaire de définir un niveau de sensibilité optimal.
Ainsi, la sensibilité de la surveillance active de la peste
porcine classique par sérologie a I'abattoir ne pourrait étre
de 1 que si tous les porcs abattus faisaient l'objet d'une
recherche sérologique, ce qui, sur le plan financier, n’est
pas acceptable. On se contente donc de définir un taux de
prévalence limite que 'échantillonnage réalisé permet de
détecter. Ceci est possible car ce type de surveillance est
complété par une surveillance passive des suspicions
cliniques.

On peut envisager de privilégier un échantillonnage ciblé
(vers une sous-population a haut risque, par exemple, celle
des animaux importés de pays a risque) par rapport a un
échantillonnage aléatoire. Par ailleurs, la réduction des
colts peut étre obtenue, lorsque cela est possible, par
lemploi de tests de dépistage de troupeau plutdt que de
tests individuels.

La pérennité du financement est souvent conditionnée par
une bonne communication des résultats du réseau vers les
décideurs et donc les financeurs. Des évaluations régulieres
du réseau grace a des indicateurs de performance (14) ou
par des audits externes (10) sont également des atouts
majeurs aupres de décideurs pour assurer la pérennité du
financement.

Quelques exemples de réseaux de surveillance
épidémiologique de maladies animales vont permettre
d'illustrer ces notions générales.
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Exemples

La surveillance de la fievre aphteuse en Europe
Caractéristiques de la maladie

Maladie animale hautement diffusible, la fievre aphteuse
représente un risque sanitaire majeur pour I'Europe.
L épizootie britannique de 2001 (7) a clairement mis en
lumiere les conséquences dramatiques d’une détection
tardive et, par suite, I'importance d’'une détection précoce
grace a un systeme sensible. Les bovins et les porcins étant
tres sensibles a la maladie et 'incubation étant tres courte,
il serait illusoire de vouloir détecter I'apparition de la fievre
aphteuse dans ces especes par une surveillance
sérologique. Les systemes de surveillance en Europe
correspondent donc a une surveillance passive des
suspicions cliniques.

Description du systeme de surveillance

Le schéma général de la surveillance de la fievre aphteuse
en Europe présenté dans la Figure 2 est défini par des
textes réglementaires au plan européen (3). Chaque Etat
membre doit faire la preuve de la mise en place d’'une telle
surveillance sur son territoire.

A partir d’une alerte clinique (la suspicion légitime est
fondée sur l'apparition de lésions buccales ou podales de
ruminants ou de porcins) signalée par un vétérinaire
sollicité par un éleveur, des prélevements sont réalisés sous
la responsabilité de l'autorité vétérinaire locale et adressés
au laboratoire agréé pour ce diagnostic. Pendant lattente
de la réponse, I'exploitation placée sous surveillance est
bloquée (13).

N\
./ 7 ‘ Services vétérinaires nationaux ‘
/ Laboratoire
—  agréé
/’ Y
/ \\ S
‘ Services vétérinaires locaux ‘

S~ Vétérinaires praticiens

Elevages de ruminants et de porcins

mmmmmmmmmeonees > Prélevements

Fig. 2
Schéma du fonctionnement du réseau fievre aphteuse
en Europe
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Degré d'efficacité

Il est difficile d’évaluer le fonctionnement global du
systeme en Europe car il est tres dépendant des réseaux
nationaux ainsi que I'a montré I'épizootie de 2001. Chaque
Etat membre est responsable de la sensibilisation de ses
acteurs du réseau de vigilance. A travers le seul nombre de
suspicions recensées chaque année par chaque Etat, il n’est
pas aisé de se faire une idée précise de lefficacité globale
du dispositif. L'épizootie européenne de 2001 a
dramatiquement mis en évidence des carences de la
détection précoce en Grande-Bretagne. La France et les
Pays-Bas, déja alertés par la situation britannique, ont réagi
plus rapidement.

En 1997, le réseau francais a fait l'objet d'un audit (17) qui
a conclu que son fonctionnement était globalement
satisfaisant. Néanmoins, par rapport aux criteres
d’efficacité définis précédemment, il apparait tout de méme
d'une sensibilité assez limitée : le nombre de suspicions
enregistrées annuellement est faible, rapporté au nombre
d’animaux des especes sensibles ; par contre, ce nombre a
été multiplié par six I'année de I'épizootie britannique. Par
ailleurs, le réseau est assez simple et bien adapté. Le
rapport cott/efficacité de ce systeme n’a jamais été établi,
mais le cout du réseau est tout a fait modique comparé au
cott du plan d’urgence fievre aphteuse francais.

La surveillance de la peste porcine
classique en Europe

Caractéristiques de la maladie

La peste porcine classique est une maladie infectieuse, tres
contagieuse, spécifique des suidés. Cette maladie est tres

— 7
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redoutée car elle provoque des pertes importantes en
élevage et, en conséquence, fait l'objet d'une politique
d’éradication au plan européen (2). La durée d'incubation
est assez variable (de 4 a 30 jours) et il existe une grande
diversité des formes cliniques. La peste porcine classique
dans les élevages porcins est en voie d’éradication en
Europe (19) ; par contre, cette maladie est présente chez
les sangliers d'un certain nombre de régions européennes
dont les Pays-Bas, 'Allemagne, le Luxembourg, la Belgique
et le nord-est de la France (16).

Description du systeme de surveillance

La surveillance de la peste porcine en Europe repose sur
trois réseaux paralleles : une surveillance passive de toutes
les suspicions cliniques, dont le fonctionnement est voisin
du réseau d’épidémiovigilance de la fievre aphteuse ; une
surveillance active sérologique dun certain nombre de
porcs a l'abattoir chaque année et une surveillance active
de la faune sauvage par des prélevements de sang sur des
sangliers abattus a la chasse dans les zones infectées. La
Figure 3 récapitule la description du systeme de
surveillance pour la France (8, 9).

Degré d'efficacité

Comme pour la fievre aphteuse, il est difficile de faire une
évaluation globale de lefficacité du réseau en Europe. Par
ailleurs, lefficacité de chaque type de surveillance est
différente. Ainsi, le niveau de sensibilité de la surveillance
passive des suspicions cliniques dépend du niveau de
sensibilisation des acteurs de terrain (en particulier de celui
des éleveurs). Le nombre de suspicions déclarées est un
indicateur a suivre. La simplicité et I'adaptabilité de ce type
de surveillance sont bonnes. Quant au cout, il est
relativement modique.

/ e K _
s DGAL

ONCFS

‘ Services vétérinaires départementaux

A

" Vétérinaires sanitaires

Elevages porcins

Surveillance passive des suspicions
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Fig. 3

) - Chasseurs
— Abattoirs o ﬁ, .

Surveillance active sérologique

Faune sauvage

Surveillance active des sangliers

Schéma du fonctionnement du systeme de surveillance de la peste porcine en France

DGAL:  Direction générale de I'alimentation : direction francaise des Services vétérinaires
ONCFS: Office national de la chasse et de la faune sauvage
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En ce qui concerne la surveillance sérologique active a
l'abattoir, la spécificité du systeme de surveillance est liée a
la spécificité des réactifs utilisés et peut étre qualifiée de
bonne. Par contre, la sensibilité de ce type de surveillance
est directement liée a I'échantillonnage réalisé. En France,
par exemple, chaque année 10 000 sérums de porcs
reproducteurs font 'objet d'un échantillonnage aléatoire.

Le rapport cott/efficacité du systeme est, dans ce cas, un
facteur déterminant ; en effet, la maladie étant a priori
absente des territoires surveillés, une bonne sensibilité de
la surveillance implique de prendre un effectif a contrdler
trop élevé pour étre économiquement acceptable. L effectif
actuel ne permet que de détecter un « taux de prévalence
limite » déja élevé. Dans ce cas, afin daméliorer la
détectabilité, il convient de cibler 'échantillonnage sur les
élevages les plus a risque (élevages ayant un fort taux
d’introduction, par exemple).

La surveillance active de la faune sauvage, a partir du
moment ol elle se déroule aussi autour des zones infectées,
permet de suivre, 2 moindre cott, 'éventuelle progression
géographique de linfection et de prendre d’éventuelles
mesures de surveillance, renforcées en particulier pour les
porcs élevés en plein air qui constituent une cible majeure
de contamination par les sangliers infectés.

La sqrveillance de l'infection a virus West Nile
aux Etats-Unis d’Amérique et en France

Caractéristiques de la maladie

L infection a virus West Nile est une arbovirose. Le cycle
épidémiologique de la maladie fait intervenir des
moustiques ornithophiles, principalement du genre Culex,
qui assurent la transmission chez les oiseaux hotes
amplificateurs du virus West Nile, a la fois réservoirs et
victimes de linfection selon les especes. Certains
mammiferes peuvent également étre affectés par la
maladie, mais constituent le plus souvent des impasses
épidémiologiques. Le virus est en particulier responsable
de Tlapparition d’encéphalites graves chez I'homme et le
cheval. Touchés pour la premiere fois en 1999, les Etats-
Unis d’Amérique ont été le théatre de la plus grande
épidémie/épizootie d’infection a virus West Nile jamais
décrite, avec la totalité des Etats touchés en trois ans de
développement de linfection. En France, dans le Sud
(région camarguaise principalement), on identifie
épisodiquement des foyers.

Description du systeme de surveillance

La complexité du cycle épidémiologique de la maladie
conditionne les modalités de surveillance qui associent des
techniques passives et actives dont 'objectif est la détection
précoce de toute circulation virale, dans le but de diffuser
des messages de prévention a l'attention des populations
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humaines et des propriétaires des populations animales a
risque. Tous les éléments du cycle épidémiologique sont
ainsi pris en compte :

a) surveillance passive :

— mortalité aviaire : détection de mortalité sur les especes
d’oiseaux sensibles a la maladie (notamment les corvidés
aux Etats-Unis d’Amérique ) ;

— maladie clinique des équidés: déclaration par les
vétérinaires des manifestations cliniques pouvant étre
rapprochées d’une infection par le virus West Nile ;

— maladie clinique chez 'homme : déclaration des cas
d’encéphalite par les hopitaux ;

b) surveillance active :

— surveillance sérologique de l'avifaune : détection de
conversions sérologiques sur des populations sentinelles
(volailles aux FEtats-Unis d’Amérique et canards en
France) ;

— surveillance virologique des vecteurs potentiels :
détection du virus dans des pools de vecteurs triés par
espece

— surveillance virologique des produits sanguins humains
destinés 2 la transfusion.

Degré d'efficacité

Il est également difficile d’effectuer une analyse fine de
lefficacité des différentes activités de surveillance de
linfection par le virus West Nile aux Etats-Unis
d’Amérique et en France. On constate cependant que,
depuis 1999, ces systemes ont permis de mettre en
évidence un grand nombre de cas de la maladie tant chez
I'homme que chez I'animal (Tableau 1) et, avec la croissance
de la sensibilisation a cette maladie, il semble que la
sensibilité de la surveillance se soit améliorée au cours du
temps (5).

L'analyse comparée des différentes modalités de
surveillance a permis aux Centers for Disease Control and
Prevention (Etats-Unis d’Amérique) de proposer un
gradient de précocité et donc de sensibilité de détection de
la circulation virale comme lindique la Figure 4. Cette
analyse place ainsi la surveillance passive de la mortalité
aviaire (particulierement importante aux FEtats-Unis
d’Amérique) parmi les outils a privilégier. Cette
comparaison n'est cependant pas entierement transposable
a la situation francaise out la circulation du virus en 2000,
2003 et 2004 ne s’est jamais accompagnée d’une mortalité
significative d’oiseaux. Ce constat illustre I'importance de
l'adaptation des procédures de surveillance aux formes
épidémiologiques de la maladie dans les zones ciblées par
la surveillance. Clest ainsi que la surveillance sérologique
de l'avifaune est utilisée en France comme outil d’alerte
précoce malgré le cout et les difficultés pratiques de mise
en ceuvre de cette surveillance sur le terrain, notamment
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Tableau |
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Comparaison de I'incidence annuelle de I'encéphalite a virus West Nile aux Etats-Unis d’Amérique et en France, chez I'homme et

chez le cheval, pour la période 1999-2003 (1)

Cas humains Cas équins
Année Etats-Unis d’Amérique France Etats-Unis d’Amérique France
Cas @ Déces Cas Déces Cas Déces Cas Déces

1999 62 (0,27)"® 7 0 0 25 (5) 9

2000 21 (0,009) 2 0 0 60 (11) 22 76 (220) 21
2001 56 (0,24) 7 0 0 732 (138) 0 0
2002 4156 (18) 284 0 0 15257 (2879) 4500 0 0
2003 9858 (43) 264 7 (0.11) 0 5181  (978) 7 (20) 1

a) cas cliniques

b) les chiffres indiqués entre parenthéses correspondent a des taux d'incidences annuels en cas par million, les tailles de populations humaines et équines utilisées pour calculer ces taux étant

issues de la base de données FAQStat (disponible en ligne a : http://faostat.fao.org/)

Méthodes de surveillance

4 Cas humains
Cas vétérinaires
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Sensibhilité estimée des modalités de surveillance
de I'infection a virus West Nile aux Etats-Unis d’Amérique
(Centers for Disease Control)

pour permettre de détecter de faibles niveaux de
circulation virale sur le terrain.

Enfin, par I'importance de la maladie humaine et animale,
la surveillance de la circulation du virus West Nile illustre
également lintérét d'une organisation institutionnelle
solide qui permette d’intégrer harmonieusement les
surveillances animales et humaines (4).

La surveillance de la fievre
catarrhale ovine en France

Caractéristiques de la maladie

La fievre catarrhale ovine (ou bluetongue), est une
arbovirose non contagieuse, transmissible aux ruminants,
qui affecte particulierement les ovins. L’ agent infectieux est
un virus a acide ribonucléique de la famille des Reoviridae,
genre Orbivirus, pour lequel 24 sérotypes ont été identifiés.
Il n’y a pas de protection croisée entre les types viraux. Le

virus de la fievre catarrhale ovine est transmis par la piqare
d’un insecte diptere de la famille des Cératopogonidés :
Culicoides spp. En Afrique et en Europe du Sud, cest
essentiellement C. imicola qui est responsable de la
transmission de la maladie.

Depuis 2000, la maladie a fortement progressé dans
I'ensemble du bassin méditerranéen en touchant un
nombre croissant de pays (I'ensemble des pays du
Maghreb, I'Espagne, la France, Iltalie, la Grece et la
Croatie). Cing types du virus sont impliqués dans cette
progression (1, 2, 4, 6, 16). Dans plusieurs pays
méditerranéens, cette progression est a mettre en parallele
avec celle de la distribution de C. imicola.

Utilisation de I'analyse de risque et de la
modélisation pour la surveillance

Les premiers signes de I'intérét de l'utilisation des modeles
pour la surveillance de la fievre catarrhale ovine en France
ont été manifestes lors de la premiere apparition de la
maladie en Corse (France) en octobre 2000 (24),
confirmant ainsi le premier modele de distribution de
C. imicola mis au point par Sellers et Mellor (22), qui
montrait que la Corse présentait des conditions
climatiques favorables a linstallation du vecteur. Ces
modeles ont ensuite été affinés (20) et ont permis la mise
au point de véritables cartes des risques d'installation du
vecteur. Clest ainsi que la réalisation des piégeages
entomologiques chargés de surveiller l'apparition de
C. imicola en France continentale sont prioritairement
orientés selon ces cartes des risques. Par ailleurs, elles
mettent en évidence des zones d’exclusion du risque, ce
qui permet d’économiser des moyens de piégeage et de
renforcer la sensibilité de détection dans les zones a plus
haut risque. 1l a ainsi été possible d’avoir une sensibilité
suffisante pour mettre en évidence l'installation du vecteur
dans le département du Var en 2004. Clest sur cette méme
base que sont orientées les surveillances sérologiques et
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cliniques, la carte des risques devenant ainsi un véritable
outil de communication et de sensibilisation de 'ensemble
des acteurs de la surveillance.

Conclusion

La détection précoce des maladies a haut risque repose le
plus souvent, totalement ou en partie, sur une surveillance
passive des suspicions cliniques. Ce type de surveillance
doit étre activé régulierement par des actions de formation
et de sensibilisation des acteurs de terrain sur qui
lefficacité du dispositif repose. Cependant, malgré les
efforts, ce type de systeme reste fragile et quand la maladie
le permet il convient de le croiser avec d’autres méthodes
actives (sérologie dans les élevages ou sur la faune sauvage
quand il y a lieu). Les méthodes de surveillance pour ces
maladies doivent faire preuve d’adaptabilité et de réalisme.
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De ce point de vue, la comparaison des systemes de
surveillance de l'infection a virus West Nile entre les Etats-
Unis d’Amérique et I'Europe est intéressante car il apparait
clairement que le comportement d'un méme agent
pathogene peut étre différent sur deux continents et
nécessite donc des modalité de surveillance différentes.

La sensibilité des réseaux de surveillance peut étre
notablement améliorée lorsque des travaux d’analyse et de
modélisation du risque permettent d’orienter les activités
et de concentrer les moyens de surveillance.

Enfin, il faut insister sur l'utilité des réseaux de surveillance
globale de syndromes, ou de la mortalité par espece
animale ou par groupe d’especes, qui permettent de
détecter rapidement des incidents sanitaires pouvant
étre les premiers signes d’alerte pour des maladies a

haut risque.
|

The design and establishment of epidemiological surveillance
systems for high-risk diseases in developed countries

B. Dufour, P. Hendrikx & B. Toma

Summary

In animal pathology, epidemiological surveillance has, over the lasttwo decades,
gradually become a top priority in developed countries, due to progress made in
fighting major animal diseases.

The management of effective epidemiological surveillance networks for high-
risk animal diseases in developed countries is based on general rules governing
epidemiological surveillance networks, but involves certain specificities. This
article first of all sets out the requirements for the optimal functioning of
epidemiological surveillance networks. It then describes and analyses the
qualities expected of high-risk animal disease surveillance networks: detection
sensitivity and specificity, simplicity and adaptability, and good cost efficiency.
Finally, it illustrates these general concepts via four examples of animal disease
epidemiological surveillance in developed countries: foot and mouth disease in
Europe, West Nile virus in the United States of America and France, and
bluetongue in France.
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Biological threat — Early detection — Epidemiological surveillance.
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Creacion y aplicacion de sistemas de vigilancia epidemiolégica
de enfermedades de alto riesgo en los paises desarrollados

Bibliographie

B. Dufour, P Hendrikx & B. Toma

Resumen

En materia de patologia animal, y dada la positiva evolucion de las principales
enfermedades animales en los dos Ultimos decenios, la vigilancia
epidemioldgica ha pasado progresivamente a encabezar la lista de prioridades
de los paises desarrollados.

La gestion de redes eficaces de vigilancia epidemiolégica de enfermedades
animales de alto riesgo en los paises desarrollados responde a las reglas
generales de funcionamiento de este tipo de redes, aunque también conlleva
ciertas peculiaridades. Los autores recuerdan en primer lugar cuales son las
modalidades de funcionamiento idéneo de una red de vigilancia epidemioldgica,
y después describen y analizan las cualidades que en principio deben presentar
las redes de vigilancia de enfermedades de alto riesgo: sensibilidad y
especificidad de la deteccion, simplicidad y adaptabilidad del sistema y buena
relacion entre costo y eficacia. Por Gltimo, ilustran esas nociones generales con
cuatro ejemplos de vigilancia epidemiolégica zoosanitaria en paises
desarrollados: la fiebre aftosa en Europa; la peste porcina en Europa; la
infeccién por virus West Nile en los Estados Unidos de América y Francia; y por
Gltimo la fiebre catarral ovina en Francia.
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Amenaza bioldgica — Deteccién temprana — Epidemiovigilancia.
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La conception et la mise en ceuvre
de programmes d'épidemiosurveillance efficaces
dans les pays d'Afrique subsaharienne

F Bendali

Vétérinaire épidémiologiste, Coordination régionale pour |I'Afrique de I'Ouest et du Centre, Programme
panafricain pour le controle des épizooties, B.P. 2954, Bamako, Mali

Résumé

L'élevage représente |'une des principales richesses des pays en
développement. L'amélioration du cheptel national et de sa productivité par un
contrdle des principales maladies et la prévention des épizooties est un objectif
majeur des pays. L'organisation des systémes de surveillance des maladies est
désormais incontournable pour une bonne gestion de la santé animale tant au
plan national qu'international. Ainsi, les pays en développement ont
progressivement mis en place des réseaux d'épidémiosurveillance (RES) malgré
des contextes défavorables (pauvreté, manque de ressources ou
d'infrastructures...) et grace a des aides extérieures. A ce jour, de nombreux
réseaux fonctionnent de maniére satisfaisante et produisent des résultats
tangibles. Néanmoins, des efforts demeurent indispensables pour améliorer la
qualité des informations sanitaires produites, leur performance, et leur
pérennisation. Cet article passe en revue le contexte et les motivations de la
mise en place des RES dans les pays en développement, particuliérement en
Afrique, en décrivant quelques-unes de leurs particularités de fonctionnement,
et quelques résultats. Enfin, il présente |'exemple du réseau mauritanien
d'épidémiosurveillance des maladies animales dans la gestion d'une crise

sanitaire.

Mots-clés

Afrique subsaharienne — Epidémiosurveillance — Epizootie — Pays en développement.

Introduction

Dans les pays en développement, 1’élevage représente 'un
des principaux piliers de 1’économie nationale. Son
importance tient a ses aspects économiques (commerce,
capital, épargne, outil de travail), sociaux (statut,
hiérarchie, culture...) et alimentaires (consommation de
lait, viande, ceufs...).

La forte croissance démographique des pays pauvres, le
changement socio-économique (exode rurale,
urbanisation, changements environnementaux), la faible
performance du sous-secteur de I’élevage traditionnel (par
opposition a I’élevage intensif périurbain) et
I’amplification des échanges commerciaux sont a méme de
favoriser, a terme, le risque d'une catastrophe sanitaire

(grandes épizooties, zoonoses, etc.) (1, 15).

Des maladies animales spécifiques jadis éradiquées de
certaines régions (Europe) telles que la péripneumonie
contagieuse bovine, la fievre aphteuse, la rage ou la
tuberculose restent enzootiques dans de nombreux pays en
développement selon les informations sanitaires déclarées
(14). De méme, la résurgence de certaines maladies ou
d’anciens fléaux comme la peste bovine (en voie d'étre
éradiquée du continent africain) ou certaines zoonoses
(fievre de la Vallée du Rift, rage...) peuvent avoir des
conséquences dramatiques. Ces risques sont réels non
seulement dans les pays pauvres, mais également dans les
pays développés en raison de P'accroissement du
commerce et des échanges internationaux (1).

Pour prévenir les catastrophes sanitaires et préserver le
cheptel, et en dépit de leurs contextes, les pays en
développement sattelent a I’amélioration de leur Service
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public vétérinaire, notamment dans la surveillance et la
prévention des maladies animales. De plus, afin de
respecter les engagements internationaux en termes
d’échanges d’animaux (et de produits d’origine animale),
les pays en développement doivent satisfaire certaines
exigences vis-a-vis de la qualité des services vétérinaires
(3, 12).

Pour toutes ces raisons, de nombreux pays ont mis en
place des systemes ou réseaux d’épidémiosurveillance
(RES) durant ces dernieres années.

A Dinstar des pays développés, la surveillance des maladies
animales dans les pays en développement est menée en
suivant les mémes méthodes, basées sur le principe de
recueil d’observations et de données zoosanitaires
enregistrées de facon continue puis analysées afin de servir
a adopter des mesures de lutte efficaces.

Le fonctionnement global et les principes de surveillance
des maladies étant abordés en détail dans d’autres articles
(3, 10), y compris dans ce numéro spécial de la Revue (9),
nous nous concentrerons dans cet article sur les propriétés
des RES dans les pays en développement, plus
particulierement dans les pays de I’Afrique subsaharienne,
en abordant : le contexte de leur mise en place, et certains
aspects parmi les plus importants de leur organisation et de
leur fonctionnement.

La surveillance épidémiologique
en Afrique subsaharienne

Apres avoir passé en revue l'intérét, 'importance et la
nécessité de la gestion de la santé animale, notamment par
la surveillance et le controle efficaces des maladies, nous en
présenterons les aspects les plus significatifs.

Contexte de lancement des réseaux
d'épidemiosurveillance

De maniere générale, la maitrise de la situation sanitaire
dans un pays est motivée par plusieurs enjeux :

a) le risque dapparition d'une maladie hautement
contagieuse et économiquement grave dans un troupeau
qui provoquerait des pertes pour I’éleveur,

b) la crainte d’introduction ou de résurgence dune
épizootie dans une zone ou totalit¢ du territoire qui
décimerait le cheptel,

) les pertes économiques consécutives a la suspension ou
I'interdiction des exportations a des pays tiers,
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d) le respect des engagements internationaux en matiere
d’échanges (conventions bilatérales, Accord sur
I’application des mesures sanitaires et phytosanitaires de
I’Organisation mondiale du commerce, Organisation
mondiale de la santé animale [OIE], Organisation
mondiale de la santé, etc.).

Dans le contexte particulier des pays en développement, la
connaissance de la situation sanitaire peut manquer de
précisions et de formalisation. En outre, les énormes efforts
accomplis dans I’éradication ou la maitrise de certaines
maladies graves ayant provoqué des épidémies
dévastatrices par le passé (peste bovine, peste porcine
africaine, péripneumonie contagieuse bovine, fievre
aphteuse) justifient une veille permanente et efficace afin
d’en prévenir toute résurgence et de pouvoir réagir
promptement face a la premiere suspicion.

Clest ainsi que ces pays ont été accompagnés et amenés
progressivement a  organiser et améliorer le
fonctionnement de leurs services vétérinaires afin de les
rendre plus performants, notamment par la création de
réseaux de surveillance efficaces tout au long de cette
derniere décennie.

Nous nous inspirerons fortement dans cet article de
I’expérience de terrain et d’exemples concrets de la
trentaine de pays africains ayant participé au Programme
panafricain pour le contrdle des épizooties (PACE) (6, 7).

Organisation structurelle

Les réseaux de surveillance des maladies dans les pays en
développement sont dans leur quasi-totalité, des réseaux
nationaux couvrant I’ensemble du territoire, a I'exception
de quelques rares situations ou le réseau repose sur une
structure régionale autonome (ou fédérale) ou quelquefois
sur des zones spécifiques, par exemple sagissant de la
surveillance de la fievre de la Vallée du Rift dans certaines
région spécifiques au Sénégal et dans le delta intérieur du
Niger au Mali (6, 7).

Du point de vue structurel, la plupart des pays ayant mis
en place des RES, notamment les pays francophones, se
sont généralement inspirés d'un modele classique — qui se
superpose a la structure existante des Services vétérinaires
— avec une organisation pyramidale comprenant: un
organe décisionnel et stratégique, le « Comité
de pilotage », qui regroupe les personnes ou institutions en
charge des orientations globales, de la politique de la santé
animale, de la validation et de I’évaluation (ministeres,
directions générales...); un organe scientifique et
technique, le « Comité technique »  composé
de personnalités ou institutions scientifiques en charge de
I’élaboration des protocoles de surveillance, de I’analyse
des données et de la formation ; une instance centrale
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de coordination, « Unité centrale », responsable du suivi
quotidien et de l’animation ; le tout reposant sur des
acteurs régionaux et des agents de terrain qui récoltent et
transmettent les données (Fig. 1) (8). L officialisation des
RES est souvent traduite par des textes réglementaires
(décrets, arrétés), méme si parfois ces structures manquent
de régularité (réunions irrégulieres des instances) (6, 7).
Quand ils sont élaborés et utilisés, les termes de référence
ainsi qu'un guide (ou charte) de fonctionnement sont des
outils appréciables et utiles aux intervenants a chaque
niveau hiérarchique. Ils permettent une standardisation
des activités et une certaine garantie de la qualité du travail
accompli.

1 Comité de pilotage 1

o o o o o o o e e
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Politique et stratégie nationales

Parce qu’il est nécessaire de prendre des décisions en
connaissance de cause et de réagir promptement, il est
indispensable que les données collectées sur le terrain
soient précises, completes et pertinentes. La capacité de
collecter des données en permanence, ainsi que la vitesse
de transmission pour les analyser en vue d'une réaction
immédiate, constituent un indicateur de la performance
des Services vétérinaires (8, 11). A cet effet, la politique
globale de 1’¢élevage et la stratégie nationale de controle des
maladies sont fondamentales (15). Nous constatons une
similitude dans la politique globale des pays a contextes
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Equipe mobile

Technicien de terrain
Vétérinaire privé
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Postes frontieres
Postes de quarantaine

Technicien de terrain
Vétérinaire privé
Postes de surveillance
Postes frontieres

Abattoirs )
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Eleveurs... )
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Organisation structurelle d'un réseau d’épidémiosurveillance dans les pays subsahariens

La figure illustre le schéma usuel des réseaux d'épidémiosurveillance avec son instance décisionnelle, le « Comité de pilotage » (en traits
discontinus). L"autre instance du réseau est le « Comité technique » (en encadré gras), la troisieme instance est la « Cellule d"animation » (en double
encadré) composée d'une équipe ou « Unité centrale » réduite chargée de la coordination et de |"animation quotidienne du réseau. En fin, les « Unités

de terrain » (en pointillés) représentées par tous les acteurs



202

régionaux semblables et qui connaissent les mémes
maladies prioritaires... En revanche, les aspects techniques
(plans de lutte, protocoles, gestion des crises, police
sanitaire...) ne sont pas systématiquement et clairement
détaillés ou suffisamment définis (6, 7, 16). Dans le méme
sens, certainement par manque de moyens, le fonds
d’urgence ou de calamités est budgétisé et inscrit dans le
budget des états sans pour autant en garantir la diligence et
les modalités de son déblocage en cas de besoin. Cest ainsi
quon peut parfois observer des retards dans la mise en
place des mesures de lutte pour stopper une épizootie et
donc le risque de sa propagation (ce fut le cas de la peste
porcine africaine entre 2000 et 2003 dans certains pays
cotiers du Golfe de Guinée : Ghana, Togo et Bénin) (1).

Afin de pallier ces contraintes de mobilisation des fonds
d’urgence, notamment lorsqu’il s’agit de grave épizootie
dans un contexte régional, wune coordination
supranationale peut étre envisagée sous 1’égide
d’institutions internationales (OIE, Organisation des
Nations Unies pour I’alimentation et I’agriculture [FAO],
Union africaine-Bureau interafricain des ressources
animales [UA-IBAR], etc.). Nous citerons 1’exemple de la
peste bovine pour laquelle un fonds d'urgence commun
aux pays du PACE a été confié a 'OIE pour pouvoir étre
rapidement mobilisé et déployé en cas de réapparition de
cette épizootie.

Financement

La lutte contre les maladies repose évidemment sur des
actions onéreuses. Ce cout est principalement attribué aux
activités de surveillance en continu (moyens matériels,
suivi, communication, etc.), d’'une part, et a la gestion des
crises éventuelles, d’autre part (indemnisation des
éleveurs, abattage, campagnes de vaccination, mobilisation
humaine et matérielle, etc.).

Bien que la politique nationale de 1’élevage, le controle des
maladies prioritaires et les activités de surveillance relevent
de I’activité régalienne des Services publics vétérinaires
nationaux, les pays en développement ne disposent pas des
moyens humains et matériels suffisants pour en assurer la
bonne exécution (6, 15). Néanmoins, la mise en place et le
démarrage des activités ont pu se réaliser dans la majorité
des pays. Les uns saisissant I’opportunité de programmes
régionaux financés par des aides publiques internationales
(Union européenne [UE], FAO, etc.) pour démarrer des
programmes de grande envergure comme le Programme
africain d’éradication de la peste bovine ou le PACE, les
autres bénéficiant de programmes d’assistance nationaux
(programme de coopération technique de la FAO, Banque
africaine de développement) ou bilatéraux (coopération de
pays divers, etc.).

L'exemple le plus récent et le plus significatif est le
programme régional PACE — financé principalement par
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I'UE et exécuté par ['UA-IBAR - qui visait
particulierement I'appui aux Services publics vétérinaires
notamment a travers |’installation et I’amélioration de la
surveillance des maladies dans les pays africains
subsahariens.

La période de mise en place et de lancement des RES s’est
étalée sur quelques années ; saisissant la disponibilité des
fonds, elle concernait essentiellement la réalisation des
gros investissements, la logistique, 1’acquisition du
matériel de diagnostic et les formations des acteurs (6).

Une fois passée cette période de démarrage, exigeante et
tres budgétivore, les pays prévoient de contribuer
progressivement au financement de leurs RES pour se
substituer — au moins partiellement — a I’aide étrangere. Le
but ultime étant d’atteindre a2 moyen terme, un niveau
d’autofinancement pour un fonctionnement pérenne et
acceptable. I’ expérience a malheureusement montré par
endroits, qu'on assistait 2 un fléchissement, voire a un arrét
ou a une suspension des activités de surveillance
épidémiologique des la fin de la subvention ou la cloture
du projet de développement (6).

En effet, on peut également comprendre que le contexte
politico-économique des pays (stabilité, pauvreté)
conditionne les moyens alloués a 1’élevage et a la santé
animale en particulier. Ce point critique de carence de
financement demeure donc tres préjudiciable a une bonne
surveillance des maladies et a fortiori a leur controle.
Néanmoins, conscients de cela, certains pays tels que le
Mali, le Sénégal ou le Tchad se sont attelés tout récemment
a inciter davantage I’implication financiére de 1’Etat dans
la surveillance épidémiologique. Le gouvernement du
Burkina Faso assure pour sa part, pres de la moitié (43 %)
du fonctionnement des activités. D’autre part, des pays
comme la Guinée Bissau ou la République du Congo
montrent des faiblesses a ce niveau pour diverses raisons
(faibles enjeux de I’élevage et manque de structuration ou
de moyens, respectivement) (7).

Les activités de surveillance

Les activités de surveillance peuvent se synthétiser en deux
grandes parties :

a) I'une, sur le terrain, en charge de la surveillance, de la
détection des cas et de la transmission des données,

b) I'autre, centrale, en charge de la coordination, de
’analyse et de la synthese des données pour en produire
une informations sanitaire pertinente.

Au niveau central, I’animation est souvent confiée a une
unité (de trois personnes au Tchad, a neuf cadres en
Mauritanie, par exemple). Les compétences techniques —
notamment en épidémiologie, gestion des données et
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épidémiosurveillance — et la disponibilité de ce personnel
varient d'un pays a 1’autre.

Sur le terrain, les activités de suivi sont assurées
principalement par des techniciens. Sous le label
« techniciens vétérinaires de terrain » nous entendons
I’ensemble de personnes ayant suivi une formation
technique minimale. Leur cursus est certes, tres
hétéroclite, allant d'une formation de quelques jours ou
quelques semaines pour les « auxiliaires », les
« vaccinateurs » ou les «agents communautaires », a
quelques années pour les « techniciens » ou « ingénieurs »
d’élevage. Les compétences minimales attendues de ces
techniciens sont la reconnaissance des signes cliniques des
maladies surveillées, la connaissance des modalités de
déclaration et 1’application des premieres mesures
d'urgence éventuelles (6, 7).

Les vétérinaires qualifiés au sens universel sont tres peu
nombreux dans beaucoup de pays en développement et
sont, pour la plupart, employés par les services publics au
niveau de ’administration centrale notamment ou en tant
que responsable régionaux.

Le maillage géographique et la couverture du territoire par
ces techniciens — critere important de précision et d’efficacité
— varient considérablement d’'un pays a 'autre. Au Ghana par
exemple, le gouvernement emploie pres de 600 agents dans
son systeme de surveillance épidémiologique, plus de la
moitié d’entre eux étant impliqués dans la surveillance active
et répartis sur les 329 postes d’observation ce qui représente
une densité significative, comparativement a d’autres pays
plus vastes avec beaucoup moins d’agents en poste (7). Au
Mali, pays d’environ 1,2 million de kilometres carrés, on
dénombre 42 postes de surveillance et une centaine de
vétérinaires mandataires pour un cheptel de 7 millions de
bovins et 16 millions d’ovins et caprins, alors quen Guinée,
pays dune superficie six fois moindre et comptant
2.3 millions de bovins et 1,5 million de petits ruminants, il
existe 31 postes de surveillance dédiés a la peste bovine et
plus de 300 postes de surveillance.

Les vétérinaires privés, dont I’installation est en constante
progression en raison des ajustements structurels et des
limites de la fonction publique mais aussi dune volonté
politique, simpliquent timidement dans les systemes de
surveillance nationaux. En effet, dans certains pays, leur
adhésion reste tres faible voire inexistante (Tchad):; a
I’inverse, ils sont activement mélés aux RES (en Guinée, en
Cote d’lvoire, au Burkina Faso et au Sénégal). En Cote
d’Ivoire, les praticiens privés couvrent pres des deux tiers
des postes de surveillance.

Les activités de surveillance de la faune sont relativement
faibles en raison de leur complexité : elles exigent une
sensibilisation particuliere, requierent une technicité élevée
et nécessitent une coordination entre différentes
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institutions. Néanmoins, elles ont connu derniérement une
véritable impulsion dans quelques pays, du fait de la
procédure de certification pour la peste bovine de 1’OIE
qui impose une surveillance dans toutes les especes
sensibles (6).

Les lahoratoires vétérinaires

Concernant le laboratoire de diagnostic, les pays en
développement disposent bien souvent dun seul
laboratoire national pouvant fournir les analyses de base
(Centre national d’é¢tudes et de recherches vétérinaires
[CNERV] a Nouakchott en Mauritanie ; Laboratoire de
recherches vétérinaires et zootechniques de Farcha,
N’Djaména au Tchad ; Laboratoire national vétérinaire de
Garoua au Cameroun, a titre d’exemples).

Pour illustrer leur préparation a faire face aux catastrophes
sanitaires, nous mentionnerons le cas de la peste bovine.
La majorité des 30 pays du PACE ont un laboratoire
vétérinaire fonctionnel et équipé pour son diagnostic
(a2 D’exception de six pays: Burundi, République
démocratique du  Congo, Gabon, République
centrafricaine, Rwanda et Somalie). Les méthodes
employées sont variées :

a) immuno-diffusion en gélose et ELISA d’immuno-
capture pour la détection de I’antigene,

b) ELISA de compétition (c-ELISA) et dosage ELISA
indirect (i-ELISA) pour la détection des anticorps,

¢) sondes froides et d’amplification en chaine par
polymérase-transcriptase inverse (RT-PCR) pour la
détection du génome nucléique (au Cameroun, en
Ethiopie et au Mali).

En outre, trois laboratoires: le National Veterinary
Research Centre de Muguga (Kenya), le Laboratoire central
de pathologie animale de Bingerville (Cote d’Ivoire) et le
Laboratoire national d’élevage et de recherches vétérinaires
(LNERV) de Dakar (Sénégal) sont considérés comme
laboratoires régionaux de référence de I'UA-IBAR. Ils
emploient, en plus, des tests validés par I’OIE pour
I’isolement et l'identification du virus: détection de
I’antigene (immuno-diffusion en gélose, et ELISA
d’immuno-capture), détection des anticorps (c-ELISA,
1-ELISA, test de neutralisation virale [VNT]), détection de
’acide nucléique (sondes froides, RI-PCR) et séquencage
(a Bingerville) (7).

Concernant les laboratoires provinciaux, en raison du
manque de moyens, ils sont, soit inexistants, soit tres peu
fréquents ou encore non fonctionnels. Le Bénin se
distingue par ses quatre laboratoires régionaux
opérationnels ot chacun est dédié a une maladie prioritaire
(sorte de laboratoire de référence national).
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Les autres partenaires de la santé animale

En dehors des professionnels de la santé animale au sens

strict  (vétérinaires, techniciens, Services publics
vétérinaires), I'implication d’autres acteurs et institutions
dans le controle des maladies est différemment

appréhendée dans les pays. Certains ont privilégié et
encouragé I’implication effective des éleveurs de maniere
directe, comme en Guinée, particulierement dans le cadre
de la lutte contre la péripneumonie contagieuse bovine et
le role actif des comités de défense sanitaire sur le terrain.
D’autres, de maniére indirecte, a travers leurs associations
et représentants, comme au Bénin ou la participation des
groupements et associations d’éleveurs aux instances est
remarquable (6, 7). La coopération avec les services de
santé publique est aussi observée dans certains pays ou

Tableau |
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sévissent des zoonoses majeures ; c'est l’exemple de la
fievre de la Vallée du Rift au Sénégal (implication de
I’Institut  Pasteur) ou en Mauritanie (Comité
interministériel) (5, 6).

Maladies concernées

L'autre particularité de ces réseaux est liée au fait qu'ils
couvrent un certain nombre de maladies jugées prioritaires
par les responsables nationaux (Tableau I). Il s’agit le plus
souvent de maladies présentes dans le pays, et que les
autorités tentent de controler, voire d’éradiquer. Il peut
également s’agir de maladies désormais inexistantes dont
I’exemple le plus courant en Afrique est la peste bovine,
quasiment éradiquée.

Hiérarchisation des maladies majeures notifiables a I’Organisation mondiale de la santé animale (OIE) dans 17 pays africains en

développement (5)

£
-] b~
Maladie N < g , % 2 H
c £ 8 o 5 g 3 8 E g . 2 = 2
§ £T £ £ g £ £ @ ¢ § 8 5 5 38 5 £ & &
o0 [ o o x} L] (T} (L] < = = 2 - = v = = o
Peste bovine 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Peste des petits ruminants 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Péripneumonie contagieuse bovine 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Trypanosomose 1 1 2 2 1 2 3 3 3 2 3 3 1 2 3 1 1 1
Rage 1 1 2 3 1 3 3 3 3 3 1 2 2 2 3 3 1 1
Tuberculose bovine 1 1 2 2 1 3 3 3 3 2 3 2 3 3 3 1 1 1
Fievre aphteuse 1 1 3 3 1 3 2 2 1 1 1 1 2 1 1 1 1 2
Maladie de Newcastle 1 2 1 1 1 1 3 1 1 2 3 2 2 2 1 2 1 2
Peste porcine africaine 1 1 1 1 1 1 2 1 1 3 3 3 3 1 1 3 1 2
Brucellose 1 1 3 2 2 3 2 3 3 3 3 3 2 3 3 1 2 2
Fievre charbonneuse 3 1 2 3 2 3 3 3 3 2 3 2 3 3 3 3 1 2
Septicémie hémorragique 1 2 2 3 3 3 3 3 3 3 3 2 3 3 3 1 3 2
Dermatose nodulaire contagieuse 2 2 3 3 1 3 2 2 3 2 3 3 3 2 1 3 2 3
Fievre de la Vallée du Rift 3 3 3 3 2 3 3 3 3 1 1 3 1 3 1 2 3 3
Clavelée et variole caprine 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 1 3 3
Maladie vésiculeuse du porc 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Stomatite vésiculeuse 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Influenza aviaire hautement pathogene 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Babésiose bovine 3 3 3 2 3 3 3 3 3 3 3 3 1 3 3 1 3 3
Cowdriose 1 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Echinococcose 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 1 3
Pleuropneumonie contagieuse caprine 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 3 3
Salmonellose (S. abortusovis) 3 3 3 3 1 3 3 3 3 3 3 3 3 3 3 3 3 3
Epididymite ovine 3 3 3 3 1 3 3 3 3 3 3 3 3 3 3 3 3 3
Théilériose 3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3
1 : haute priorité 2 priorité moyenne 3 faible priorité

RCA : République centrafricaine
RDC : République démocratique du Congo
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Sur un échantillon de 17 pays africains, et a partir d'une
liste de maladies relativement importantes ou répandues
notifiables a 1'OIE (celles de 1’ancienne Liste A et
quelques-unes de la Liste B), les épidémiologistes
responsables des RES de ces pays ont hiérarchisé 25
maladies. La classification sest déroulée principalement
selon l'incidence ou la prévalence de la maladie, ses
répercussions économiques, le contexte local de 1’élevage
et les objectifs de surveillance respectifs... (5). Si 1'on
examine les résultats de cette analyse (Tableau 1), on peut
constater que six d’entre elles, a savoir la peste bovine, la
péripneumonie contagieuse bovine, la peste des petits
ruminants, la trypanosomose, la rage et la tuberculose
bovine, étaient quasi unanimement considérées comme
majeures et de haute priorité. A un second niveau figurent
la fievre aphteuse, la maladie de Newecastle, la peste
porcine africaine, la brucellose bovine, la fievre
charbonneuse et la septicémie hémorragique, dont le
niveau de priorité était médian. Puis, en troisieme niveau
d’importance, les autres maladies telle que la dermatose
nodulaire contagieuse et la fievre de la Vallée du Rift...(5).

Communication

La communication est le résultat et le fruit des activités de
surveillance consistant en la collecte puis la diffusion des
informations sanitaires. Il s'agit d'un aspect déterminant,
notamment lors des gestions des crises sanitaires ou
d’épizooties. Les actions de communication a 1’échelon
national peuvent se distinguer selon deux voies, exposées
ci-dessous.

Le volet ascendant ou centripéte

Le volet ascendant ou centripete, provenant du terrain vers
’unité centrale, est essentiellement composé des messages
d’alertes, de suspicions, de rapports mensuels, de
diagnostics, de prélevements, etc.

Cet aspect est capital pour déclencher 1’alerte lors d'une
suspicion légitime. Or dans les pays en développement, il
est souvent difficile a mettre en ceuvre pour plusieurs
raisons, dont 1’étendue du territoire, la faible densité des
techniciens, ainsi que le manque de logistique de
communication et de déplacement. Ceci est d’autant plus
vrai dans les vastes pays sahéliens ou 1’élevage est
majoritairement transhumant (Mali, Niger, Tchad...).

Le volet descendant ou centrifuge

Le volet descendant ou centrifuge, est analysé puis diffusé
par I'unité centrale a destination des agents de terrains, des
autorités, des institutions partenaires nationales ou
internationales et des médias. ..

Ce dernier volet est aussi primordial que le précédent car
de lui dépendent plusieurs parametres tels que la remontée
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et le retour d’information sur le terrain, la prise de décision
par les autorités, la transmission de 1’information sanitaire
aux instances régionales et internationales.

Occulter ou négliger ce volet conduirait inéluctablement a
démotiver et discréditer des agents de terrain qui ne
recoivent pas de suivi de leurs investigations (soutien,
résultats d’analyse...), a 1’absence ou a l'inefficacité de
réaction face a une suspicion ou foyer primaire dune
éventuelle épizootie (retard de prise de décision,
propagation de la maladie...), et cela entacherait la
crédibilité des autorités vis-a-vis de 1’opinion
internationale.

Dans les pays en développement, 1’information sanitaire
est véhiculée essentiellement a travers des rapports de
situations ou des bulletins périodiques. Les rapports
techniques réguliers sont souvent mensuels (a I’exception
des messages d’alerte ou d’urgence type SR-1) et sont
également expédiés a une fréquence plus ou moins variable
a 'UA-IBAR et a I’OIE. A ce sujet, nous mentionnerons
une nette progression des activités de rapports durant ces
dernieres années. En 2003, le pourcentage des rapports
envoyés a I’ OIE par les pays africains a atteint 91 % contre
69 % l’année précédente. Avec le méme élan, le
pourcentage des rapports expédiés a I'UA-IBAR a
progressé de 12 % a 65 % entre 2001 et 2003. Bien que la
détection des maladies se soit améliorée, il ne s’agirait pas
pour autant dune augmentation d’incidence: ce franc
progres est essentiellement attribué a la sensibilisation
continue des autorités vétérinaires des pays et a leur
engagement pour une régularité et une transparence de
I’information (2).

Nonobstant 1’augmentation de la soumission des rapports
sur les maladies au niveau international au cours des
dernieres années, il reste encore a relever certains défis en
matiere de réactivité face a I'urgence, de standardisation
des données, et d’amélioration de la qualité des rapports.
Pour remédier a ces lacunes et assurer une standardisation
et une codification suffisantes, I"'UA-IBAR a par exemple,
mis en place une base de données continentale appelée
Base de données intégrée du PACE/Systeme d’information
des ressources animales en Afrique (PID/ARIS) et
accessible en plusieurs langues (francais, anglais et
portugais). Sagissant de la qualité des rapports, une
attention  particuliere  devrait étre portée sur
I’harmonisation du recueil des données, la cohérence des
données, 1'unité épidémiologique utilisée, les données sur
les especes sensibles potentielles, le manque de données
géographiques et I'utilisation d’'un systeme d’information
géographique (SIG).

Concernant les revues ou bulletins sanitaires, ils
connaissent une bonne dynamique de progression dans de
nombreux pays africains sur le plan de la régularité et de la
qualité. Cest l’exemple d’EPIVET-Info au Mali, du



206

SISAC-Info en Centrafrique ou du Bulletin du Réseau
d’épidémiologie des maladies animales du Tchad (REPIMAT).
Leur fréquence est souvent trimestrielle, ils sont destinés
en premier lieu aux professionnels de la santé animale,
meéme si parfois leur diffusion est plus large (6). Ces
publications paraissent parfois en plusieurs langues dans
certains pays, soit en langues officielles, soit en langues
locales ou dialectes (wolof au Sénégal, arabe/francais en
Mauritanie). Quand a leur contenu, ces supports résument
généralement, en quatre a huit pages, la situation sanitaire
de la période écoulée, les foyers ou incidences des maladies
surveillées, leur évolution, et développent des themes
techniques choisis selon les circonstances.

Exemple du Réseau mauritanien
d'épidémiosurveillance
des maladies animales

Afin  d’illustrer les  observations  mentionnées
précédemment, il nous a semblé intéressant de citer un
exemple de RES, celui de Mauritanie, le réseau
mauritanien d’épidémiosurveillance des maladies animales
(REMEMA). Ce choix est motivé par la récente suspicion
de peste bovine et la gestion du risque d’éclatement d'une
épizootie dans la sous-région en 2003 (4).

Depuis sa mise en place en 1999, le REMEMA a fait 1" objet
de quelques missions d’évaluation qui ont conclu a un
systeme doté dune bonne organisation, dynamique et
fonctionnel. Le réseau produisait des résultats pertinents et
son activité €tait en constante progression. Depuis son
éradication (dernier foyer en 1983 et arrét des vaccinations
en 1998) et I’obtention du statut de pays indemne de la
maladie aupres de I’OIE en 2003, la peste bovine fait
I’objet d'une rigoureuse épidémiovigilence. Aussi, le
REMEMA s'est attelé a la surveillance clinique et
sérologique édictée selon les procédures internationales
(OIE) tant sur le bétail que sur les especes de la faune
sauvage réceptives. Pour ce faire, il repose sur : 47 agents
des postes de surveillance ; des éleveurs informateurs
sensibilisés ; des fiches denquéte épidémiologique de
terrain (recherche de signes évocateurs); des rapports
mensuels et des recherches cliniques et sérologiques
aléatoires dans les troupeaux tirés au sort. Pour la faune
sauvage, la surveillance est basée sur: des fiches
spécifiques de surveillance ; un suivi par les agents du
ministere du Développement rural ; une surveillance dans
le Parc national du Diawling ; la collecte de sérums par
1" Association des chasseurs et le campement de chasse de
Keur Macene (4).

Au cours de la campagne de sérosurveillance 2002-2003,
deux sérums positifs (parmi 28) pour la peste bovine ont
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été révélés chez des phacocheres abattus dans le sud du
pays. Ce résultat du CNERV a été confirmé dans un
premier temps par le laboratoire régional de référence
(LNERV, Dakar) puis par le Laboratoire mondial de
référence (Institute of Animal Health, Pirbright), ce qui a
eu pour conséquence immédiate la suspension du statut en
septembre 2003. La Mauritanie s’est aussitot engagée dans
un vaste programme d’investigations et de surveillance du
bétail et de la faune dans la méme zone. Une stratégie a été
adoptée et exécutée, consistant en une mobilisation
générale (professionnels, éleveurs, autorités...), la
détermination des zones a risque, 1’élaboration d'un
protocole d’échantillonnage, des recherches ciblées et
aléatoires (symptomes et sérologie), etc., afin d'infirmer ou
de confirmer la circulation virale. Les investigations ont
concerné prioritairement la zone considérée a risque dans
le Sud-Ouest (région de Trarza), ot se concentre la quasi-
totalité de 1’élevage laitier du pays, comportant environ
140 000 tétes en ¢élevage semi-sédentaire. Clest
également la zone qui connait une densité de faune
sensible élevée. Le reste du cheptel national (environ
1,5 million de bovins) est transhumant et réparti sur le Sud
et Sud-Est du territoire.

Ainsi, entre octobre 2003 et janvier 2004,
1 889 échantillons de sérums bovins et 6 échantillons de
phacocheres ont été récoltés et analysés. A I’exception de
deux sérums bovins positifs (mais écartés car 1’ estimation
de I"age prétait a confusion), aucun autre cas positif n'a été
rencontré. Par conséquent, la Mauritanie a recouvré son
statut de pays indemne de la maladie par I'OIE des mai
2004 (13).

En conclusion, au-dela des aspects relatifs a la validité des
tests pour les sérums de phacocheres (spécificité et
sensibilité du test ELISA de compétition, spécificité
d’espece, estimation de 1'age des animaux...), ce cas
illustre la bonne gestion dune crise a travers tous ses
stades : d’'une recherche et surveillance efficaces d'une
maladie éradiquée a l'aide d’'un réseau fonctionnel, en
passant par une bonne implication des partenaires
(chasseurs en [’occurrence), l’analyse des données,
I"interprétation des résultats de laboratoire, la transparence
et la communication des résultats a chaque étape, la
réactivité des décideurs et les mesures entreprises, jusqu’a
la sortie de crise et la maitrise de la situation (4, 13).

Conclusion

A Dissue de la mise en place et du démarrage des RES dans
la majorité des pays en développement, nous constatons
un progres significatif dans la connaissance des situations
sanitaires et une nette amélioration dans la gestion des
épizooties et la transmission des informations sanitaires.
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Toutefois, cet élan devra se maintenir pour consolider les
acquis et améliorer les performances des RES. Les pouvoirs
publics nationaux gagneraient a promouvoir la surveillance
et la prévention des épizooties majeures en s'engageant a
actualiser leur législation et polices sanitaires et en assurant
la pérennisation des activités, notamment en accordant une
priorité a son financement.

Sur le plan technique, quelques faiblesses et insuffisances
subsistent. Ceci est en partie lié au faible recul dans le
fonctionnement et 1’expérience des RES, mais aussi — et
surtout — aux insuffisances en ressources humaines, avec
des cadres qualifiés peu nombreux et souvent mal mis a
profit. Par ailleurs, la pauvreté de ces pays explique 2 la fois
le manque de moyens logistiques nécessaires au
fonctionnement des RES, mais également 1’absence de
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motivation des éleveurs concernés a déclarer un foyer
lorsqu’ils ne sont pas indemnisés pour les animaux abattus
ni pour les contraintes que leur imposent les mesures de
surveillance (manque a gagner) (6, 7).

Linstauration des indicateurs de performance comme outil
de suivi et d’évaluation permettrait aux réseaux d’améliorer
la qualité des informations sanitaires fournies (exactitude,
pertinence, validité) (11) et par conséquent leur crédibilité.
Enfin, 1’aide financiere et l’assistance technique des
bailleurs et des fonds publics internationaux devraient se
poursuivre, tout en incitant les gouvernements a prendre
progressivement le relais, car il en va dune meilleure
maitrise collective de la santé animale mondiale et des
échanges a moindres risques sanitaires.

|

The design and implementation of effective epidemiological
surveillance programmes in Sub-Saharan Africa

F Bendali

Summary

Livestock is one of the main sources of wealth in developing countries. The
improvement of national herds and of their productivity through controlling the
main diseases and preventing epizootics is a major objective in these countries.
The organisation of surveillance systems is indispensable to proper animal
health management, both nationally and internationally. Therefore, thanks to

foreign assistance,

developing countries have gradually established

epidemiological surveillance networks, despite unfavourable contexts (poverty,
lack of resources or infrastructure...). To date, many networks are operating in
satisfactory manner and produce tangible results. However, further efforts must
be made to improve the quality of sanitary information produced, its performance
and sustainability. This article discusses the context and motivations for the
establishment of epidemiological surveillance networks in developing countries,
especially in Africa, by describing some of their operational specificities and
some results. Finally, it presents the example of a Mauritanian animal disease
epidemiological surveillance network and its role in managing a health crisis.

Keywords

Developing country — Epidemiological surveillance — Epizootic — Sub-Saharan Africa.
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Concepcion y aplicacion de programas eficaces de vigilancia
epidemiologica en los paises del Africa subsahariana

F. Bendali

Resumen

La ganaderia representa una de las principales riquezas de los paises en
desarrollo, y en este sentido la mejora de la cabafia ganadera y su productividad
mediante el control de las principales enfermedades y la prevencion de
epizootias constituye un objetivo basico para dichos paises. La organizacion de
los sistemas de vigilancia sanitaria es ahora un elemento ineludible para
gestionar correctamente la sanidad animal a escala tanto nacional como
internacional. De ahi que, pese a un contexto desfavorable (pobreza, falta de
recursos e infraestructuras...), y gracias a la ayuda exterior, los paises en
desarrollo hayan ido instaurando progresivamente redes de vigilancia
epidemioldgica (RVE). En la actualidad hay numerosas redes que funcionan
satisfactoriamente y ofrecen resultados tangibles. Sigue siendo indispensable,
sin embargo, un gran esfuerzo para mejorar la calidad de la informacién
sanitaria obtenida, asi como el funcionamiento y la continuidad a largo plazo de
las redes. El autor examina el contexto y las razones de la creacion de las RVE
en los paises en desarrollo, especialmente en Africa, describe algunos de los
aspectos singulares de su funcionamiento y expone parte de los resultados que
con ellas se han obtenido. Por (ltimo, presenta el ejemplo de la red mauritana de

vigilancia epidemiolégica zoosanitaria a la hora de gestionar una crisis.

Palabras clave

Africa subsahariana — Epizootia — Pais en desarrollo — Vigilancia epidemioldgica.
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Animal disease outbhreak control:
the use of crisis management tools
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Summary

In this era of globalisation the effective control of animal disease outbreaks
requires powerful crisis management tools. In the 1990s software packages for
different sectors of the government and agricultural industry began to be
developed. In 2004, as a special application for tracking the movement of animals
and animal products, the European Union developed the Trade Control and
Expert System (TRACES) on the basis of its predecessor, the ANImal MOvement
(ANIMO) project. The nationwide use of the ANIMO system by the veterinary
authorities in Germany marked the beginning of the development in 1993 of a
computerised national animal disease reporting system — the TierSeuchen-
Nachrichten (TSN) — using the ANIMO hardware and software components. In
addition to TRACES and TSN the third pillar for the management of animal
disease outhreaks and crises in Germany is the national cattle and swine
database — called Herkunftssicherungs- und Informationssystem fiir Tiere. A
high degree of standardisation is necessary when integrating the different
solutions at all levels of government and with the private sector. In this paper, the
authors describe the use of these tools on the basis of their experience and in
relation to what we can do now and what we should opt for in the future.

Keywords
Animal disease — Crisis management — Database — European Union — Germany —
Outbreak control — Software tool.

Knowledge about national and international animal trade
and/or movement is essential if contact with contagious
herds is to be avoided

In a global market that includes the international trade of
animals and animal products, animal disease outbreak
control, response, and crisis management require powerful
software tools. Multiple outbreaks of classical swine fever
(CSF), foot and mouth disease (FMD) and highly
pathogenic avian influenza (HPAI) highlight the necessity
of the prompt availability of information on a number of
different issues, such as:

a) contact between farms: this is of the utmost importance
from an epidemiological point of view, as contact between
animals from different herds is the main route of infection.

b) the ‘curriculum vitae’ of animals: for instance, in the
case of bovine spongiform encephalopathy (BSE),
knowledge about the origin of the animals is crucial in
identifying the specific cohort that must be considered
exposed to the BSE agent

c) data relating to farms in the affected regions, more
specifically:

— the number of farms in the region at the different
administrative levels, including detailed information about
the registered farms at the national and regional levels
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— the number of susceptible animals by species in
the region

— farm locations: the classification at municipality level is
usually not precise enough for regional crisis management;
ideally, the geographic coordinates of each premise where
herds are kept should be registered so that they can be
entered into a geographical information system (GIS)

— the number and composition of mixed farms for the
analysis of multiple species diseases

— the numbers and kinds of infected farms, and of those
farms free of disease

— the number of animals that are kept on infected farms
and on disease-free farms

d) up-to-date epidemiological status reports: early warning
systems are needed and must be electronically supported
with the latest information on the epidemiological
situation nationally and worldwide

e) agreed responses: availability of central databases (CDB)
with an official handbook on disease control and crisis
management.

Requirements for the
national organisation
of crisis management

In Germany the organisation of crisis management is
divided between the National Animal Disease Crisis Centre
and the Task Force of Animal Disease Eradication. The
tasks of both divisions are precisely defined. A couple of
these tasks require the prompt availability of information,
in the majority of cases in summarised form, e.g. disease
statistics, validated epidemiological reports and
information on animal movements and populations at risk.
Of paramount importance is the maintenance and
updating of the animal disease handbooks in connection
with the preparation for and enactment of disease outbreak
exercises. The evaluation of these exercises has
demonstrated the usefulness of powerful software tools.
Software applications are more likely to be successful if
their development, testing, implementation, support,
training, and strategic development are organised and well
prepared in a continuous dialogue with the users. The
experience of constructing a national agricultural database
in Germany has shown that the format for the farm
registration of livestock numbers should be standardised
so as to facilitate their analysis, the comparability of results,
and the exchange of data. Collaboration between
competent ministry and federal (regional as well as local)
authorities and institutions is vital in such an undertaking.
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Epidemiological instruments
required for animal disease
monitoring and for outbreak
Investigations

Ideally, the following databases should be available to the
Veterinary Services:

a) a complete inventory of all farms and other animal
holdings

b) diagnostic results from all tested animals (infected and
uninfected)

¢) case/outbreak data.

In Germany, these databases exist but they cannot all be
accessed at all levels. Inventories of farms and animal
holdings are maintained at the district or town level. Due
to data protection regulations, only the local veterinary
authorities have full access to these data, which include
addresses, telephone numbers, etc. Diagnostic data
recorded by the veterinary investigation centres (VIC) are
also maintained in electronic databases but access is
restricted to the VIC staff. An online database of animal
disease outbreaks with detailed information on the affected
animals and the locations of the outbreaks is maintained at
the national level; access is restricted to the veterinary
authorities at national, state and local level.

To analyse data as part of regular animal disease
monitoring and surveillance activities and in the course of
outbreak investigations, animal and disease data must be
electronically available at all times, preferably online and in
a geo-referenced format. These data can then be used when
analysing the temporal and spatial behaviour of disease, to
predict its kinetics, and to study transmission pathways as
part of the required tracing-back and tracing-forward.

Incoming data and information on suspected outbreaks
can also be used as an early-warning system.

On the basis of the outbreak data, and the numbers of
affected animals, farms or holdings, and products (e.g.
milk, eggs, slaughter pigs), the personnel and logistical
resources that are required to control the outbreak can be
planned.

Veterinary officers and veterinary epidemiologists must be
trained so that they can enter data, preferably in the field,
and utilise the available databases without delay to contain
any outbreak as quickly as possible. Appropriate software
must be provided that supports outbreak management.
This can be better achieved by implementing a GIS that
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spatially locates diseased farms, can establish restriction
zones, can calculate the numbers of animals that will be
affected by the measures to be taken, and helps to notify
farmers individually and regionally.

Geographical information
systems — indispensable for
modern crisis management

Geographical information systems are computer-based
tools that can store, analyse and display both spatial and
non-spatial data (3); GIS software can be split into three
functional groups:

a) GIS, in a more narrow sense, with the ability to
generate, modify, transform and analyse geographically
referenced data

b) mapping software to visualise the spatial data without
the possibility of manipulating the geometric feature
database

¢) database management systems (DBMS) as general-
purpose software products which can store but also
analyse small to extremely large geographical datasets
without visualisation.

The traditional distinctions between these are vanishing
through the hardware and software revolutions of the past
decade; desktop GIS software, geographically-enabled
programming languages, embedding of GIS functionality
in application software, and mapping on the Internet have
allowed the application of a broad spectrum of analyses
and visualisation techniques of spatial epidemiological
data. Nevertheless, it is necessary to define the purpose of
the analysis to determine the appropriate GIS tool.

Geographical  information  systems and spatial
epidemiology are playing an increasingly important role in
animal disease control. For some time, district veterinary
authorities and laboratories in Germany and other
European Union (EU) member states (e.g. the Netherlands,
the United Kingdom, Denmark) have been using GIS in
applied disease control. This has been mainly in outbreaks
of notifiable diseases by supporting district veterinary
officers in the definition of restriction areas, and in
planning control measures and eradication strategies. With
the help of GIS and new spatial statistical methods, the
spatial and temporal spread of diseases can be analysed
and the risks defined.
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Existing tools for animal
disease outbreak control and
crisis management in Germany

TRACES: Trade Control and Expert System

With the introduction of the common market within the
EU on the 1 January 1993, the border veterinary
inspection posts between member states were closed. To
keep the transport of animals and products of animal
origin within the EU under control, the European
Commission (EC) developed an automated network
between the various EU veterinary authorities called
ANImal MOvement (ANIMO) on the basis of Council
Directive 90/425/EEC of 26 June 1990 (11). With this
system the responsibility for checking animals and animal
products was shifted to the veterinary offices at the place
from which the animals/products originated and at the
final destination. To that end the responsible veterinary
office at the point of origin entered the health certificate
into the computer and transferred it to the central EU
ANIMO server in Dublin. The responsible veterinary office
at the destination could then download the health
certificate from the server and then, if necessary, take
samples when the consignment arrived. The same
procedure was applied to imports from, or exports to, third
countries: the responsible border inspection post from
where the consignment left the EU would create an
ANIMO message for the veterinary office at the destination
(importing country) or, the border inspection post from
where the consignment entered the EU would receive an
ANIMO message from the veterinary office at the point of
origin (exporting country), respectively.

To make the communications with the EU ANIMO server
more effective, and to give the senior veterinary authorities
the opportunity to access their national animal data traffic,
a national ANIMO server was installed at the Institute of
Epidemiology at the Federal Research Centre for Virus
Diseases of Animals (now the Friedrich-Loeffler-Institute).
Instead of each directly communicating with the central
EU ANIMO Server, the German ANIMO units (veterinary
authorities and the border inspection posts at the EU
border with third countries) communicated exclusively
over this national ANIMO server with the EU ANIMO
server in Dublin. The ANIMO system was introduced in
Germany on 1 September 1993. Regular operation (data
communication with the EU ANIMO Server) started on 1
June 1994. Despite the initial shortcomings of this system
(see below) and the extra work the veterinary officials had
to do in ‘times of peace’ (i.e. in disease-free periods),
ANIMO proved to be a success in Germany in the
following ‘times of crisis™
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— 1996: outbreaks of CSF in the Netherlands

— 2001: outbreaks of FMD in Great Britain, France and the
Netherlands

— 2003: outbreaks of HPAI in the Netherlands.

During these outbreaks it was possible to locate
consignments of animals coming from these countries into
Germany and to initiate appropriate measures which
helped to prevent these diseases from spreading into the
country.

Although ANIMO represented progress regarding the
documentation relating to the transport of animals and
animal products between member states of the EU, it still
had several shortcomings:

— no data transfer in real time, so it could take several days
until the receiver got the ANIMO message

— mno facility to respond to the sender if the consignment
did not correspond to what was described in the
documentation or if the competent authority of the place
of destination was legally required to inform the competent
authority of the place of origin that the consignment had
arrived (Council Decision 1774/2002 of 3 October
2002 [6])

— misdirected messages because of wrong addresses

— extra data-entry work for the sending veterinary
authority

— no possibility of using this system for animal welfare.

At approximately the same time as the ANIMO system
came on line, a similar system was beginning to be
developed for use at veterinary inspection posts (road,
railway, airport, port) at EU borders with third countries.
This System to assist with the Health controls of Imports of
items of veterinary concern at Frontier inspection posts
from Third countries (SHIFT system) was due to be
developed on the basis of the Council Decisions
92/438/EEC of 13 July 1992 (12) and 92/563/EEC of 19
November 1992 (13), but it did not get beyond the
development of several prototypes. For this reason, the EC
launched the Trade Control and Expert System (TRACES)
(regulation 2003/24/EC of 30 December 2002 [7]). The
system has the following goals:

— integration of the existing ANIMO system with
the SHIFT system

— development of an integrated database

— improved control and tracing of consignments of
animals and animal products

— decision support in regard to imports of animals and
animal products from third countries
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— introduction of a central alert system
— risk assessment

— reduction in the administrative workload.

As a web-application (one central web server with a CDB
and online access from clients with a browser), TRACES
provides fast and up-to-date information for the
responsible veterinary authorities and it enables electronic
certification (Fig. 1).

TRACES is multilingual, so all member states can use it in
their own languages and all of the current 32 different
health certificates can be displayed and printed out in all of
the different languages. Commercial operators can now use
TRACES by entering their consignment data themselves,
with the result that the relevant veterinary office only needs
to certify the consignment. This allows a reduction in the
administrative workload of the veterinary authorities. The
integration of private veterinarians and/or veterinarians
approved by the veterinary authorities is also possible, but
this has not been implemented in Germany. It is envisaged
that veterinary authorities and organisations in third
countries will be able to connect to TRACES and thus
reduce the administrative workload at the border
inspection posts, because these organisations will have
entered their consignment data in advance.

When a health certificate has been entered, the users
responsible (e.g. the veterinary officers [or commercial
operators that use TRACES] in importing countries) are
notified by e-mail, indicating that there is a certificate to be
processed. Then the responsible authority can initiate
controls or other measures concerning the consignment
and enter the results into TRACES (Fig. 2).

The system was gradually introduced in 2004 and the use
of TRACES has been obligatory for all EU member states
since 1 January 2005 (Decision 2004/292/EC of 30 March
2004 [9] and regulation 599/2004 of 30 March 2004 [8]).
Further information regarding TRACES can be found at
http://www.traces-cbt.net.

The national animal disease
reporting system in Germany

Since the introduction of ANIMO in 1993 every district
veterinary office in Germany has been equipped with a
personal computer, modem and communication software
as a prerequisite for computer-aided communication
within the government Veterinary Services. This
equipment was also needed for the development of the
computer-supported national animal disease information
system — or TierSeuchen-Nachrichten (TSN) - at the
Institute of Epidemiology attached to the former Federal
Research Centre for Virus Diseases of Animals (now the
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Fig. 1

Architecture of the European Union (EU) Trade Control and Expert System (TRACES)

The database is designed to facilitate trade in animals and animal products and track consignments
moving within the EU and leaving/entering the EU for/from third countries (4)

Fig. 2

Example query using the European Union Trade Control and Expert System (TRACES): query
of all incoming animal consignments from the Netherlands with departure dates between

1 September 2005 and 1 October 2005
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Friedrich-Loeffler-Institute, Federal Research Institute for
Animal Health [15, 16]). The official nationwide start of
TSN was 1 January 1995, as stipulated by national
legislation. The first Windows® version was implemented
in December 2000. This also marked the beginning of its
transformation into a crisis management system.

The TSN system has two components. The client
component in the local veterinary office is used for offline
data acquisition. Disease outbreak information is then
transmitted to the centralised animal disease database
(CADDB) on the server (second component) at the
Friedrich-Loeffler-Institute ~ in ~ Wusterhausen.  In
Wausterhausen, information is stored in a structured query
language database. Only authorised users have access. The
data flow is shown in Figure 3 (14, 17).

The TSN can be used in local area and wide area networks.
As many districts and towns as required, with separate
local veterinary authorities, can be installed in one place.
Therefore, data acquisition and query are possible from
different computers and various localities. This is
especially necessary during epidemics that affect more than
one district or town.

During an epidemic extensive information needs to be
collected for each outbreak. These data can then be
managed and edited in the outbreak explorer or editor.
Data acquisition is based on default values, which allow
maximum plausibility control. Entry fields are compulsory
or voluntary depending on the information value for
disease control. Changes in animal disease notification
and/or data record definitions can and should be taken
into account immediately via the automated
synchronisation of master data by communication with the
CADDB; the dynamic data are synchronised in the same
manner. Master data are available for different entry fields,
e.g. for diseases, pathogens, species, diagnostic methods,
and sources of infection. These master data are regularly
updated in compliance with national and international
laws and regulations (10, 19).

Crisis management demands complex farm and livestock
management in connection with geo-referenced positions
of the animal disease outbreaks and of all affected farms
and associated agricultural business, such as abattoirs,
dairies, and rendering plants. The TSN system offers
diverse farm management and GIS functions concerning
animal disease outbreak control, response, and crisis
management (17, 18). Animal disease cases and farms can
be localised precisely by using digital topographical maps
accessible via mouse click (geo-referencing). The spatial
distribution of animal disease cases can be shown at
different resolutions and/or administrative levels. The geo-
referencing of all farms will be completed in all districts
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and federal states of Germany in the near future. Districts
with geo-referenced farm databases can manage and
analyse spatial data as follows:

— automated presentation of the spatial distribution of
farms on digital topographical maps; e.g. for inspection
visits by field task forces

— automated creation of farm lists and addresses
— livestock composition analysis

— transmission and exchange of data files, e.g. between
task forces, by standardised visualisation of the zones via
TSN

— fast and precise creation of restriction and surveillance
zones. These zones can be visualised in the form of radii or
polygons that can be defined without any restrictions. A
flexible presentation of the livestock of these areas can also
be produced by the software, as illustrated in Figure 4. For
publication purposes this display example is much
simplified. The actual display can have a wealth of detail,
including houses, woods, roads, streams and rivers.

An important point with both suspected and confirmed
outbreaks is to be up-to-date on diagnostic methods and to
have task force guidelines, such as for the duties of each
member of the task force and for coordination in space and
time. An HTML-based collection of diagnostic methods is
integrated into TSN. The national reference laboratories for
notifiable diseases are responsible for updating this
information. A search function and a glossary are included.
A standardised handbook for animal disease eradication is
currently under development. The CADDB can also be
used for communication between the involved authorities
at the federal state level and the Federal Ministry of
Consumer Protection, Food and Agriculture.

Furthermore, when queried, CADDB can provide
information in different formats, e.g. it can supply official
certificates, tables and maps (Figure 5 — national situation
of transmissible spongiform encephalopathy cases in
2004) and provide access to official statistics and to an
address list of veterinary authorities. Each veterinary office
can update its own address. The CADDB address link can
be used as an early warning system based on email
notification. Responsible official veterinarians can activate
this optional function.

The TSN software will be upgraded in the near future. A
so-called crisis module will be implemented that allows the
management of bigger restriction and surveillance zones,
for example, several overlapping districts and/or federal
states. The improved system will be able to process data
about epidemiological surveys, livestock estimates, clinical
examinations and culling (14).
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Fig. 3
The flow of data in the national animal disease reporting system in Germany

Fig. 4

An example of the way in which restriction and surveillance zones can be depicted using
the German animal disease reporting system: solid black squares (restricted farms), open
circles (farms under surveillance)
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Fig. 5

Example of data presentation using the German animal disease reporting system:
geographical distribution of transmissible spongiform encephalopathy cases in 2004 with
differentiation between bovine spongiform encephalopathy (black squares) and scrapie

(open circles)

Herkunftssicherungs- und Informationssystem
fiir Tiere — the national cattle and swine
database

The Herkunftssicherungs- und Informationssystem fiir Tiere
(HI-Tier) is the computerised, Internet-based herd and
animal identification and registration (I&R) system that
was established in Germany in 1999 on the basis of
Regulation (EU) No. 820/97 (5) and the corresponding
national regulation (www.hi-tier.de). According to these
regulations all holdings and holders of cattle, including
traders and slaughterhouses, have to be registered and
have to report all changes in their stock (births, on and off
movements, imports, exports, deaths or slaughter) to a
national CDB. The reporting can be done either via
Internet, phone code system or by postcards (1, 2).

In addition to the veterinary regulations, EU-premium
payments for cattle in Germany are allocated on the basis
of the information in the CDB. This puts enormous
pressure on all sectors of the livestock industry, including
farmers, traders, exporters and slaughterhouses, to report
all changes correctly and promptly to the CDB.

To ensure the best possible data quality in the HI-Tier, a
strict two-step quality assurance programme was
established. In the first step each report is checked before
storage for completeness and correctness. Only correct and

complete reports are stored. In a second step after storage
all reports on individual animals (identified by ear tag
number) are checked against all other reports about this
same animal. In the event of discrepancies or
contradictions the report holders are informed via Internet
or letter and asked to confirm or correct their report.

The HI-Tier CDB receives about 40 million reports from
cattle holders every year; the average per day is about
110,000, and more than 85% of all reports arrive via the
Internet.

Since 2002, in addition to the I&R functions of the system,
the veterinary laboratories and the Veterinary Services store
certain individual disease data in the CDB, e.g. test results
for BSE, bovine herpesvirus type 1, and bovine viral
diarrhoea. Furthermore, information about the vaccination
of individual animals can also be stored and retrieved.
Contrary to most other veterinary databases for cattle, HI-
Tier is based on detailed information about individual
animals (obtained through ear tag numbers) and not on
summarised information about herds.

This specific information in the CDB from various sources
allows the Veterinary Services in combination with web
access via Internet to make a wide range of epidemiological
enquiries at any time and in any place.
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To trace an individual animal, the specific ear tag number
merely has to be entered into the query
‘Einzeltierverfolgung’. This will provide all reports on one
animal including the date of birth, movements, slaughter
(including the holding where this took place), as well as
the test results for specific diseases. In a second step, all
possible contacts of an animal can immediately be
retrieved by using the hyperlink on the herd registration
number (‘Betrieb’). For female animals, all calves of the
dam can be retrieved via the link ‘Kalbungen’.

Under the query ‘Bestandsregister’ (farm registry) the herd
registration number allows an investigator to retrieve the
farm registry, identifying all animals individually, for
any specific herd in Germany for a defined day or period
since 1999.

Information about the number of herds in a specific area as
well as the number of cattle within these herds, including
information on their specific disease status can be retrieved
with a query called ‘Allgemeine Betriebs-Tier-Ubersicht'.
This query offers more than 20 different selection criteria
according to the different categories of information in the
CDB. For example, it is possible to analyse how many
cattle in a specific county were born after a certain date and
are female.

In case of animal disease outbreaks in cattle and pig
holdings, connections with the animal disease reporting
system or EU expert systems can be established,
epidemiological tracing investigations can be carried out
immediately, and the necessary staff and equipment for
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disease control measures in restriction or vaccination zones
can be planned precisely.

Conclusions

Since the 1990s European countries have been confronted
with several epidemics of diseases such as BSE, CSF, FMD
and HPAIL. Because of the high densities of livestock and
farms in certain areas in Europe, including some German
regions, controlling these epidemics has required superior
crisis management. Superior crisis management comprises
well coordinated use of the available, but maybe limited,
material capacities and a number of specialists in task
forces in combination with support services. Other vital
components of effective crisis management are the
aggregated mapping of livestock in affected regions and the
rapid identification, by ear-tag number, of individual
animals on named and geo-referenced recorded farms and
of contacts between animals and specified farms.

Considering the enormous volumes of data in multiple
fields, powerful software packages are required. In
Germany such packages are available and utilised. The
nationwide use of the EU project TRACES and the German
projects TSN and HI-Tier allow the country to take proper
measures for animal disease outbreak control, response
and crisis management according to modern standards.

Le contrdle des foyers de maladies animales :
utilisation des outils de gestion de crise

K. Kroschewski, M. Kramer, A. Micklich, C. Staubach, R. Carmanns

& F.J. Conraths

Résumeé

A notre époque de mondialisation, le contrdle efficace des foyers de maladies
animales nécessite des outils puissants de gestion des crises. Pendant les
années 90 des progiciels pour divers secteurs de l'administration et de
I'agriculture ont commencé a étre mis a point. En 2004 I'Union européenne a mis
en ceuvre une application spéciale pour suivre les déplacements des animaux et
des produits d’origine animale, le Trade Control and Expert System (TRACES :
Systeme de contrdle du commerce et d'expertise), sur la base de son
prédécesseur, le projet ANImal MOvement (ANIMO). Lutilisation dans toute
I'Allemagne du systéme ANIMO par les autorités vétérinaires de ce pays
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amarqué le début de la mise en ceuvre en 1993 d'un systéme informatisé national
de notification des maladies animales — le TierSeuchen-Nachrichten (TSN) — qui
utilise les composantes et les logiciels d’ANIMO. En plus du TRACES et du TSN,
le troisieme pilier de la gestion des foyers et des crises de maladies animales en
Allemagne est la base de données nationales sur les bovins et les porcins —
appelée Herkunftssicherungs- und Informationssystem fiir Tiere. Un niveau
élevé de standardisation est nécessaire pour intégrer les diverses solutions a
tous les niveaux du gouvernement et avec le concours du secteur privé. Dans ce
document, les auteurs décrivent l'utilisation de ces outils a partir de leur
expérience et dans la perspective des mesures que nous pouvons prendre
aujourd’hui et des solutions que nous devrions choisir dans |"avenir.

Mots-clés

Allemagne — Base de données — Contréle des foyers — Gestion de crise — Maladie
animale — Qutil logiciel — Union européenne.
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Utilizacion de herramientas de gestion de crisis para luchar
contra brotes zoosanitarios

K. Kroschewski, M. Kramer, A. Micklich, C. Staubach, R. Carmanns
& FJ. Conraths

Resumen

Para combatir eficazmente un brote zoosanitario en la actual era de la
mundializacion se necesitan potentes herramientas de gestion de crisis. En los
afilos noventa se empezaron a crear mddulos informéaticos para distintos
sectores de los poderes publicos y la industria agropecuaria. En 2004 la Unién
Europea elaboré una aplicacion especial para seguir los movimientos de
animales y productos de origen animal, el sistema TRACES (sistema experto de
control del comercio), basandose para ello en un proyecto anterior que
respondia al nombre de ANIMO (ANImal MOvement). La aplicacion del sistema
ANIMO en todo el territorio aleman por parte de las autoridades veterinarias del
pais marco el inicio de la elaboracion, en 1993, de un sistema nacional
informatizado de notificacion de enfermedades animales, el TierSeuchen-
Nachrichten (TSN), que utilizaba componentes de hardware y software del
ANIMO. Junto con el TRACES y el TSN, el tercer pilar de la gestion de crisis y
brotes zoosanitarios en Alemania es la base de datos nacional de bovinos y
porcinos, denominada Herkunftssicherungs- und Informationssystem fiir Tiere.
Para integrar las distintas soluciones en todos los niveles de gobierno,
concertadamente con el sector privado, se requiere un alto grado de
estandarizacion. Los autores describen el uso de estas herramientas baséandose
en su experiencia y pensando en lo que es factible hoy en dia y conveniente de
cara al futuro.

Palabras clave

Alemania — Base de datos — Control de brotes — Enfermedad animal — Gestion de crisis
— Herramienta informatica — Unién Europea.
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The National Incident Management System:
a multi-agency approach to emergency
response in the United States of America

J.F Annelli

Interagency Coordination, Emergency Management and Diagnostics, United States Department of Agriculture,
Animal and Plant Health Inspection Service, Veterinary Services, 4700 River Road, Unit 41, Riverdale,
MD 20737, United States of America

Summary

This paper outlines the development of a universal incident management system
across all of government in the United States of America called the National
Incident Management System. The system has been incorporated into the
National Response Plan and the procedures of United States Department of
Agriculture (USDA) agencies, using the United States Forest Service’s National
Interagency Incident Management System as a model. This model has enhanced
USDA's effectiveness in a wide range of emergencies that might affect American
agriculture, including natural disasters (e.g. earthquakes, floods, hurricanes,
pest and disease outbreaks, and wilderness and other types of fires), nuclear
and conventional events, or the accidental or deliberate introduction of a
biological, chemical or radiological agent threatening the United States food
supply, critical infrastructure or economy.

Keywords
All-hazard — Incident command system — National Incident Management System —

National Interagency Incident Management System — National Response Plan.

Introduction

As the 17th Century English author John Donne once said,
‘no man is an island’, and the same is true of a country’s
animal health officials. This axiom is brought home to us
time and time again when emergency animal disease
eradication efforts affect not just agriculture, but the
environment, public health, trade, tourism, and even
confidence in the government itself. In the United States of
America (USA), the events of 11 September 2001, the
subsequent deliberate dissemination of anthrax, and the
United Kingdoms’ foot and mouth disease epidemic in the
same year dramatically highlighted the importance of
governmental preparedness and response capabilities in a
large-scale national or regional emergency as well as in

smaller-scale incidents (6). In an emergency situation,
governments must act quickly to:

a) determine the nature of the event
b) initiate an appropriate response
¢) cope with the event

d) facilitate recovery.

The tragic events of 200l demonstrate the need for the
United States Department of Agriculture (USDA) and other
governmental departments to ‘think big’ as they plan for
the mobilisation of large-scale resources to address
potentially large-scale disasters. In addition to natural
catastrophes, USDA must plan for worst-case scenarios
such as deliberate attempts to interrupt or undermine
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confidence in the food supply of the USA or to disrupt
critical infrastructures (e.g. rural utilities). Although each
USDA agency’s existing cadre of agricultural professionals
is sufficient to cope with ‘ordinary’ emergencies, the
agricultural community could easily be overwhelmed by
the logistical, operational and administrative demands of a
sizable regional or national crisis. To cope with such
events, the agricultural community must expand its ties
with the emergency management community and other
organisations so as to be prepared for a major agricultural
emergency. In recognition of this the National Incident
Management System (NIMS) was established (3), adopting
many of the features of the United States Forest Service’s
National Interagency Incident Management
System (NIIMS).

The National Interagency
Incident Management
System model

The NIIMS is a successful incident response management
strategy that is widely used in the emergency management
community. This model provides a structure for making a
coordinated response in an emergency situation and for
gaining access to the resources necessary for successful
recovery. The approach is used widely in events or
conditions that pose a potential or actual threat to the
public and the environment, such as potential violence at
the Olympic Games, natural disasters, domestic terrorism,
major hunts for people, airplane crashes, and law
enforcement activities — including border incidents
involving drugs.

Organisationally speaking, the NIIMS model and similar
universal incident management approaches have been
used by most governmental emergency management
organisations in the USA, including those in areas such as
the military, law enforcement, health care and public
works. It is the model that the armed forces use in combat
situations and that the US Coast Guard uses for emergency
response and management on location during and after a
major disaster. The US Department of Energy is adopting
the model for use in responding to nuclear emergencies.

The NIIMS model is also used by all Federal agencies
involved in wildland fires and by state and county
wildland fire agencies in the continental United States.

The incident command system (ICS) — the cornerstone of
the NIIMS model — was developed as a result of the
devastating 1970 forest fires in California. This incident
demonstrated a need to develop a common system for use
by all fire service organisations.
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The NIIMS model features the ICS as the process by which
best to manage emergencies through objectives and
direction provided by executives and line officers. The
NIIMS also features components such as training
programmes, individual qualification criteria and
publications management. The model and its various
adaptations have proven to be the best emergency
management systems available. The major components of
NIIMS include the following:

National Multi-Agency Coordination (MAC) Group

emergency operations centre(s)

— geographical MAC groups

area commands

— incident management team (IMT).

The NIIMS, adopted by several federal, state and local
agencies in 1982, served as the basis for today’s NIMS. On
28 February 2003, the President of the USA issued
Homeland Security Presidential Directive (HSPD)-5 (8),
which directs the Secretary of Homeland Security to
develop and administer a NIMS. According to HSPD-5:

‘This system will provide a consistent nationwide approach
for Federal State, and local governments to work effectively
and efficiently together to prepare for, respond to, and
recover from domestic incidents, regardless of cause, size,
or complexity. To provide for interoperability and
compatibility among Federal, State, and local capabilities,
the NIMS will include a core set of concepts, principles,
terminology, and technologies covering the incident
command system; multi-agency coordination systems;
unified command; training, identification and
management of resources (including systems for classifying
types of resources); qualifications and certification; and the
collection, tracking, and reporting of incident information
and incident resources.’

Many similarities exist between the NIIMS and the NIMS;
however the latter incorporates mnew, additional
comp