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Summary
A market ing authorisat ion for a veter inary vaccine is granted after the qual i ty,
safety and eff icacy ofthe product have been assessed in accordance with legal
s tandards .  The assessment  inc ludes  comole te  charac ter isa t ion  and
ident i f icat ion of seed mater ial  and ingredients, laboratory and host animal safety

\  and eff icacy studies, stabi l i ty studies, and post- l icensing monitor ing of f ie ld
performance. This assessment may not be possible during the emergence of a
new animal disease, but several  mechanisms exist  to al low for the avai labi l i ty of
products in an emergency animal health si tuat ion, e.g. autogenous biologics,
cond i t iona l  l i cences ,  exper imenta l  and emergency  use  au thor isa t ions ,  the

'  importat ion of products in use elsewhere in the world and pre-approved vaccine
banks. Using the emergence of bluetongue in northern Europe as an example,
the  regu la to ry  i ssues  regard ing  the  temporary  au thor isa t ion  o f  an ima l
vacc ina t ion  are  descr ibed.  Severa l  cond i t ions  must  be  fu l f i l l ed  be fore  a
temporary authorisat ion can be granted, e.g. inact ivated vaccines should be
used in order to exclude reversion to virulence and reassortment between
vacc ine  v i ruses  and/or  f ie ld  s t ra ins  o f  the  b lue tongue v i rus ;  dec is ion-mak ing
must be supported by scient i f ic evidence and r isk analysis;  there must be a
complete census of the suscept ible animals that were vaccinated; vaccinat ion
protocols must be adhered to and there must be a scheme al lowing for
registrat ion, del ivery and fol low-up of vaccinat ion, and monitor ing, analysis and,
possibly,  adjustment of f ie ld use of the vaccinat ion. This temporary authorisat ion

!  must  be  rep laced by  a  fu l lau thor isa t ion  as  qu ick ly  as  poss ib le .
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lntroduction
Each and every animal clisease control and./or eraclication
programme is based on two general principles:

a) the control of infected herds through the application of
correcti.r'e control measures

I t )  rhe nrorc. r inn nI  in fect i t rn- f rec herds rhrorrsh
preventlve measures.

The identlficatron of individual anlmals and herd regisrers
are two essential prerequisites before these principles can
be applied. The herd is the epidemislpgical unit o[ inrerest
in disease control programmes.

The above indicates that different straregic oprions can be
adopted, separately or conjointll', firstly to decrease the
prevalence to an acceptable level (disease control) and
secondly to eliminate the remaining clinical or sub-clinical
infection foci (disease eradication). The overall srrategy
consists of one or more of the follor.nng steps:

n) generalised compulsory vaccination of the er-rrrre
susceptible population hne dical p roplrylaxis),

b) slaughter of known infe.cted animals (test and slaughter)
combined with a selecti\ r 'accination programme,
including either only the subclass of animals at risk (e.g.
young naive animals) c'rr all animals ln a limited area
depending on the p reval ence (me clic o - s anitary p r ophybxr s)

c) stamninp ollr trf :rnimalst knor',.n to be infected or-  " ' * " ' r " ' b

exposed (sanitary prophl4axk). Adequate compe nsarion for
the animals siaughtered is an unavoidable requiremenr for
success of the programme (86).

The choice of thc dlfferent sreps to be undertaken ciepends
on a certain number of considerations, amongst them:

- infection prei'elence ir-r the differenr susceprible animal
species (and human clinical incidence in the case of a
zoonosis)

- the structure and management of the l ivestock sector

- the avaiiability' 61 a national reference laborator)' and
regior-ral laboratories

- the capacity of rhc \/eterinarl' Services ro follorv up the
programme and to control liYestock moverrrents anci the
cooperation be t'uveen the \/eterinrrl' Services and the
private sector in the implementation ol sr-rch a programme

- rhe inr',r lvenrpnr {rf rtolit ical decision-makers and rheir
ri'il]ir-rgness to sLlppcrrt an nninterrupted effort over manv

)'ears, somelir.nes several decades

- the availabil itv of f inancial resources and the capacitl ro
nrobilise extra fr-rnds

- the coorciination and collaboration berr,veen the Health
tl-rd Agricr-riture N4inistries rvheu planning the progrartrme
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- the level of ir-rvolr'ement of farmers organisations, rvhich
ideall l, shouid be convinced of the benefits of the exercise
before the start of the programme (5, 86).

Each part1, concerncd must partlci l late in developing and
implementing disease control programmes, in fir-rancing
these prograrnmes and in taking responsibil i t l '  lor rhcir
rmpiementatron, and each party must be re',r'arded for their
achievements. This is thc principle of loint decision-
making, joint l inancing and joint accounrabilrty &a).

A prerequisite for an1' programme rs the implementatlon of
an efficient anilnal disease surveil lance net\vork, capable of
monitoring the progress made, and berng able to ad.lust the
strategy when reqr,tired (55). Erery progrrmme rrrust
therefore be evaluated regularl; '  and performance
indicators mLlst be set beforehand (87). N4oreover, the
strategy nust be ad.;usted not only according to the
cpidcmiological  s j tuat ion.  l ru t  a lso rn rhc l ighr  of  ner i
scientific knoq'ledge (86).

In the case of countries that are free of a disease vaccinatiorr
is  usual i ; -  not  pract iscd.  but  thc opt ion ro use vaeci r r r t ion
in an emerging disease situation is sti l l  available (101).
Moreover, policies involving mass slar-rghtenng being less
and less popular, there is a tendencl to Llse so-called
marker vaccrnes together u.'ith a companion diagnostic test
(33 ,76 ) .

A mnrketing authorisation [or a veterinar'; r 'accine Ls
grar.rted after the quality', safety and efficacy' of the product
have been assessed in accordance rvith legal standards (18,
22, 48). Even r,vhen uslng an accelerated assessment
procedure it can sLill take a long time before authorisation
is granted. Horvever, lr{ember States are authonsed to use
vaccines u-ithout a marketmg authorisatiolt l l t 21n
emergency srtuation. Using the example of the emergence
of  b luetongure (BT) in  Europe ,  the advantages and
disadvantages of this temporary authorisation permit are
drscussed and solutions to improve this unusual situation
are nrcloosed.

Emergency situations
Several definit ions of an enrerging diseasc coexist (9, i3,
69, 77) but they all have a common denominator. An
emerging disease is a disease of r,vhich the true incrdence
increases in a significant \vav in a gir.en popularion, in a
slven area ancl dllring a given periocl. in contparison rvith
the r,rsual epiclemiokrgical situation of this disease (I03).
Thrs increase in true incidence is due to ser,eral factors.
such as the erolutrtrn or the modification of a pathr)genic
agent or an existing parasite, r,vhich results in a change of
host, of vectLrr, of patht gcnielt) ' r)r stmLn (68, i 16).
Spccrftc socrrrl, ecologrcal, cl imatic. enr,ironrnental and
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demographic lactors preciprrate thc emergence of a clisease
(69, 97 , I 13, I14), but it is diff icult to estabhsh a rankins
of causes or of mechanisrns (81).

There are several models for understanding emergrng nsks,
they include:

a) the con\rergence model lor zoonotic diseases (53)

b) the pan European pro-actl\,e identificatron o[ emerging
risks in the field of food prodr.rction model (PERiAPT)
concerning emergir-rg risk in the food chain (108)

c) the generalised model for rare events (85, 87).

The example oI thc recent BT epidemic in northern Europe
is t reated more in  deta l l  hereal ter  (24,43,  102,  104) .

Bluetongue virus (BTV) is the prorory'pe species of the
genus Orbil inrs in the family Reoviri dqe. The viral genome
consists of I0 double-stranded RNA segmenrs rhar encode
for four non-structural (NS1, NS2, NS3 and NS3A) and
seven strl lctural (VPt-\P7) proteins (82, lIt). Currenrll,
there are 24 knrrrm serotypes of BTV rvorldwide (63).
Holever, a genetic diversity of BTV exists and it is a
consequence of both drift (i e. point murarions) and shift
( r .e .  rcassor tnrent  of  ind iv idual  BTV gene scgmcnts\ .
Serotypes I ,2 ,3,4,  6 rnd lb  are known to have a h igh
pathogenic rndex and high epidemic porential (18).
Bluetongue is a norlf iable disease of the World
Organisation for Animai Health (OIE), and is thus of
serious socio-economic concern and of major importance
in the international trade of anilnals and animal products
(18). The BTV is transmitted betu'een irs ruminanr hosrs
exclus ivel l 'by b i res of  Cul icotdes midges (60,  61)
Transmission is limited to seasons during which adult
insects are active. Bluetongue is rhoughr to in[ect a]l
knou'n ruminant species. However, severe disease usually
occurs only in certain breeds of sheep and in some species
of deer (57,74, I00). Both caule and goats suffer from
unapparent infection, but probabiy serve as important
reservoirs of the virus for sheep and rvild rr-rminants (57,
109). Common clinical signs include fever, salivation,
abundant nasal discharge, oedema (parricularly in the head
region), congestion, ulcerations of 'the oral mucosa,
lameness, depression and, sometimes, cyanosis of the
tonglle (45, 57). The mortality rate and the severiry of rhe
clinical signs seem to be dependant on factors such as the
breed ancl age of the animal infecred (older age groups
being more susceptible) and the type and strain of the virus
(62). Because BTV infectron is not contagious, meat and
de in  n r , r d r r c t s  noqe  no  ha : r r d  [ , r r  t he  sn read  o [  t hc

pathogen ln ruminants. Horvever, blood ancl other
biologicals for cell cultui-e L)r in \,11,o use are a potential risk
for  spread (20,  118) .

The genus Cttl icoides compnses 1,260 species, of rvhich 30,
f o  r  p re r t c r  o r  l esse r  ex ren t  a re  i nvo l ved  i n  t l - r e

transmission oI orbiviral diseases injr-rrious to l ivestock
almost r.vorldrvide. Until recently, Cttlrcordes inicoltt
(Kieffer) rvas belier.ed to be the onlv vector of BTV in both
Africa and southern Europe (43), but it is nou'knou,rr that
other nelr'ly ldenrified (and as yet unidentified) r,'ecLors are
invoh'ed. Other possible lactors that have contributecl to
the spread of BTV includc animal migratior-r and
importatron, extension in the dtstnbution of its major
vector, Culrcoidcs spp., the apparent abrlity of the virus to
or,envinter in the absence of adult vectors. and its
occllrrence in healthy reservoiL hosts. such as cattle and
some rvild ruminants (18, 79, 99).

In 2004, bluetongue was reported in nine countries in the
rvorld (115) (Fig 1). Betrveen 1998 and 200,1, u'hen there
rvere incursions of BTV into the lv{ecliterranean Basin, the
Balkans and beyond (Taltlc I), the discase penetrated into
areas rvhere C. intcolo does not occur, thus rncriminating
novel r,ectors (3, B, 12, 42, 62, 6+, I19). Thrs rvas
confirmed subsequently n'hen the causative \.1rus was
iscrlated from mixed pools of the two species Cttlicoides
obsoletus (Meigen) and Culicoide.s scoticus (Dorvnes and
Ket t le)  co l lected in  centra l  I ta ly  (92,93)  and l rom
Culicoides pulicans (Lrnnaeus) in Sicily (1 1).

I Presence of bleutongue ! Absence of bleutongue f Without data

Fig. 1
Bluetongue throughout the world in 2fl14
Source: Handistatus l l (http://www,oie.int/hs2/report.asp?lang=en)

{ 1 1 5 )

Bluetongue appeared for the first time in the north of
Eurrope (Frg. 2) foilowing a heat rvave and strong rains, and
can be defined as being an emergent clisease rn this zone
(I]6). After the first notif ication on 17 August 2006 (19),
more than 1,200 cases of BT were entered in t.he European
Comnr iss ions Anrnra l  Disease Not i f icat ion System
(l'ittp ://ec. europa. eu/food/anima l/diseases/adns/index_en.
htm). In this area, BTV rvas isolated from Culicoides dewult'i
(Coetghebuer) (58), an indigenous European Culicoides
species (Fig. 3) - thereby increasing the risk of
transnussion over larger geographical regions (+2. 79).
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Table I
0utbreaks of hluetongue in Europe in the period 1998-2004
l1 ,62,15,  115\

Country Year of first outbreak Serotype(s) of bluetongue virus Main vector(s) identilied

Albania

Bosnia-Herzegovina

Bulgaria

Croatia

Cyprus

Former Yugoslav Republic of Macedonia

France iCorsica)

Greece

Ita 1y

r\0s0v0

Portuga I

Serbia and N.4ontenegro

Spain

Turkey

2002
2002
1 999

2001

2003
2001
2000

1 998

2001
2004
20a1

2000
1 999

I

s
I

9 ,  1 6

1 6

I

2

1 , 4 , 9 , 1 6

2 , 9 , 1 6

I

ND t,r

I

2

9 ,  1 6

Cu I i co ides obso letus, C. pul icart s

N D

C. obsoletus. C. pulicarrs

C. obsoletus, C. scoticus

C. obsolerus, C. pulicaris

N D

C. inicola, C. pulicarts, C obsoletus

C. rmicola. C. obsoletus

C micola C. oDsoletus, C pulrcarrs

N D

C inicola. C. obsoletus C. prltcarts

N D

C tmicola C. obsoletus, C. pulicarts

C. rmicola

ND: no data recorded
a) Probably serolyp€ 4

A '  M

c  r l 6 1  { a  f

"q". .'td

|QI€O:.l- 
gltBoF ,,
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rtidms*.

N o t r h
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ffi
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l - l

r { . o  t

Blark  L  rc le  {Be lg  J r  n  -  400)

Bed c i rc  e  {Germany; ,1  =  457)
Ye low circle (Netherlands; n = 306)
B l u e c r c l e { F r a n c e  n = 5 )

Fig.2
Bluetongue outbreaks (serotype 8l in northern Europe between 17 August and 25 0ctoher 2006
Source: European Commissions Animal Disease Notif ication System, 2006
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Fig, 3
Gravid lemaf e ol Culicoides dewulfi isolated near outbreaks
in Belgium in 2006
(Beginald De Deken and Maxime Madder, Institute of Tropical
Medicine. Antwerpen, Belgium)

fhis retenL finding is an importallt new epiderniological
event, because prevrously most BT outbreaks were linked
to C, imicola. Culicoides tletuuljt has been reported
throughor-rt the Palaearctic qrea (52. 1tr5) This indicates
that the dlsease coulcl nor.v ienrain in the rest of Er.rrope
rvhere cattle and horses are kept (C. Jewulft is knorvn to
breecl in cattle dung and htrrse dung), \\rth the nsk of nrore
cases o[ orbiviral drseases such as BT occurring durlng the
following spring u'hen the vcctor activity is high (58)

The giobal distribution of the B-tV endemic areas has
traditionally been accepted to be betrveen the latitudes of
approximately' 50'N and 35'S (17, i+, 61, 80). There is
now enolrgh scientific er.idence to sirolv that it has spread
fur ther  nor th.  to  53 'N (58.  t  l7)

Table 1l
Control, safeguard and preventive measures against bluetongue applied in Eastern Europe, 1998-2004

{adapted from 62, 75}

l ,vaccrnail0n as
a strategic option
Strategies for control]ing BT range flrom contrt l nleastlres
in areas free from the disease to systenatic vaccinrtiou in
BT endernic areas. In areas free from BT but rvhere
Culicoitles spp. are prescnt, an;'introductron oI live animals
lrom infected countries shor.rld be controlled lrcrrrtng in
n-rind the maxrmum dllration of viraemra (e.g. qLrenntinc
for at least 60 da1's rs recommended b;' the OIE). When
importing ruminant semen or embr,vos/ova from suspected
inlected areas, dont-,rs are l<ept in quarantLne altd Prolected
l'r ' trnr potentiel veetors for at lcast 60 tl:r1 s pripr 1e
collection, or donors are tested according lo the prrrtocol
outlined in the OIE Tcrrestridl Anintsl Health Codt (118). In
recently itrfectecl arers. eradication of BTV is theoretically
possible by adopting a range of rnethocls. includrng some
, . '  . l l  , . f  t h o  f ^ l l ^ ' , , t . . '

-  an ima l  muvcnrcn l  rcs t  r i c t ions

_  c p r r r l i ) o r r . 1 l l V i r , r l n u i e ^ l  - , , , - . , . . -  ^ - J  - l ^ , . , . h t e r i n s  r l f-  r \  r v r U b r r u ( /  !  r r r , , v L \ r ! J l  ) U l  \ C ) )  d l r l t  ) l ! t u s r . - - . .  . a  -

rnfected and potentially rnfected animals

- r 'accination and./or vector control te g. use of rnsecticide
rrr keeping animals indoor during periods of higl.r vector
actir-ity) (Table ll).

ln areas r'vhere BTV is enzootic, controlling the vectrtrs is
usually considered to be impossible and anv recluction in
their r-rumbers is transient (56) Nevertheless, attempts to
control r'ector populations have been iraplemented using
chemical repellents and/or insecticide treatment (6, 91. 98,
l  1 2 ) .

With regard to prophl'hxis, possibly the best \\'ay to
control clinical BT outbreaks rn endemic irreas ts to

Control measures Safeguard measures Preventive measures

Modif ied stamping out pol icy, i .e. kr l i ing and deslroying cl inical ly

affecled animals (viraemic animals) to prevenl them acting as a

source of virus tor vector insects

Vector control measures by means of insecticides and/or insect

repel lents

Intensive cl inical survei l lance

Serological survei l  lance

Virological survei l  lance

Entomological survei1 lance

Prolection zone

Surverl lance zone

Bestr ict ing the movement of animals and germinal

products to prevent new foci or infection

Vacci  nat ion
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Table l l l
Available bluetongue vaccines
(acco rd ing  to  15 ,18 ,34  94 ,119 )

frev sci. tech. }ff. int Epb..26 17)

Type (form) Species Valences Strains Producer

Inact ivated {suspensiorr}  Sheep " Monovalent 2 & 4

Polyvalent 16 & 9 in development

Meria l  SAS, Lyons,  France

Sheep iur Monovalent 2 lst i tuto Zooprofi latt ico Sperimentale

del l 'Abruzzo e dei Molise, G. Caporale,

Teramo, ltaly

Attenuated (freeze-dried) Sheepi ' t  Monovalent Series of three separate inject ions Onderstepoort Biological Products,

with dilferent serotypes Onderstepoort, South Africa

in each bott letd)

Polyvalent {Can be produced 0n request 1e}}

Sheep Monovalent  4

Sheep Monovalent  4

Sheep and goats Monovalent  10

Central Veterinary Control & Research

lnsti tute, Ankara, Turkey

Biopharma, Rabat, Morocco

Coiorado Serum Co., Denver, Colorado,

Unites States of America

a) Indicarions for efficacy in cattle (94)
b) lmmunogenicity was assessed by subcutaneously rnocuia'ting sheep, goats and bovines but only vaccrnated sheep were challenged (1 5)
c) Indicati0ns for effrcacy in cattle i65i
d ) T h e v a c c i n e i s p r e s e n t e d a s : A ( 1 . 4 , ' 6 , 1 2 & 1 4 s e r o t y p e s ) , 8 ( 3 , 8 , S , 1 0 & l l s e r o t y p e s ) a n d C 1 2 . 5 . 1 , 1 3 . & l g s e r o t y p e s )
e) Productron ot these vaccines requires tlp months for producti0n and quality conrrol {45)

Table lV
Advantages and disadvantages of a bluetongue vaccination strategy usin0 attenuated vaccines

Advantages Reference Disadvantages Reference

Provision of an alternative to slaughter pol icies, which are 16 Risk of disease

becoming less and less popular Risk o{ reversion to virulence

Reduction of the intensi ly and duration of viraemia fol lowing 39, 41 Risk of reassortment 0f genome segments between 90, 95, 96

contact between vaccinated animals and wild-type strains

of the bluetongue virus (progressive reduction of BTV

transm ission ) Risk of introducing exotic se.otypes into an ecosystem 59

Decrease in direct losses (number of outbreaks and 39, 41, 45 i f  using polyvalent vaccines rbj

diseased animals, mortal i ty) R'sk of inappropriate coverage in susceptrble species 39

Decrease in indirect losses (exportat ion of l ive animals) 39 iat least B0% of the populat ion)r,r

Risk of inappropriate coverage of al l  susceptible domestic 40, 59

ruminant species (not only sheep)

Costs 0f the implementation and monitoring 0f the 1 1 I

vaccination programme {serological,  virological and
entomological survei l lance)

a) This disadvantage is easi y resolved because the manufacturer d0es not recommend th s vaccine for use ir pregnaft animals (1 8J

production and quality control take two nronths (45)

c) This disadvantage is easily resolved by proper implemenlatl0n and m0nitoring 0f the vaccinatr0n programme
BTV: bluetonque vrrus

1 1 0

1 B

vaccine and f ield viruses

Risk of foetal abnormali t ies t"t 32



Bev. sci tech L)if. int Epiz 26\2)

\ ' iccin,rt .  sus.cptible Jrl imals and l imit contact l le ' t l r ,een

sl lscepl i l l le hosts irncl insect Vectors ( 18).

Live attcnuatecl vaccines har.e been :1\rallilble for mant'

1 'ears  (18 ,  94 ,  110) .  lnac t iva ted  vacc ines  hr rve  been

der ,e lopec l .  bu t  cu l rcn t l \ /  a rc  less  nsed ( I6 )  anc l
rccombinr rn t  vace incs  (83)  a rc  s t r i l  under  de lc loumcr r
(56) (Table II I) .

Attenuated vaccines
ln South A{rica, arourrd eight mrll ion doses of irttenuated
vaccmes are used anlu-rall,v (lB, 20) These vaccrnes arc
chc r t ,  c r r v  ro  n rnd r r re  rnd  e f l ec t i yc  l 1  ( ' on l ru l l L l l ! ' c l i r r i ,  l l
otltbreaks of BT in areas of endr-mic drsease (i8, 20) Tirer
replicate in sheep u'tthor-rt causing significant clinical
e{lects and pror,rde protection (hr-rn.rora1 ancl ce llulil
tesponses) against challcnse rvith vilulent vir.rs trI the same
serotvpe (70). The vaccines most corllnlonLy' trse cl are those
produce d b; Ondetstepoort Biolocreal Proclucrs Lrcl, South
Africa (45) Sheep are vaccinated three tirnes e\rer\ '\,eirr 'r l

three-ri 'eck inter\.a1s rvith vaccines containing l ive
serot)'pes each. As one (rf the side eifects of thcsc \ ';rccines
is abortion, the last vitccinatron round l 'ras to be citrried out
three u'et-ks before the maring penocl 118) Verl' fes' solid
data har,e been published on ihe safety and efficacv of rhe se
vaccines (18.  45,  50.  65.  66,  67)  Potent ia l  sa letv  issues
ilssociated \\ ' i th attenuated lacclnes, althougir prr-,babiv not
Ilkel1' to occur often (no quantir:rrive studies), are rhe
fo1lor.r.rng:

- risk of loetal abr-rormaliries

- risk of reassortment

- risk of reversion to r.rrulence

- risk o[ tri lnsmission of r-accinc streins b)- r 'ector midges
(Table IV)

Some aLlenuated BT r:accine strains lvere shor.vn to be
teratogenic in sheep rvhen adnrinistered during the tirst
h . l t  ^ i  r r r , ) d n . n . r /  I < r 1 .  A t t e n 1 a t e d  B T V  y a C C i n C  S L r a t n S

mav be responsible fLrr spontaneous cases of BT\'-induced
malformatitx in both sl.reep and carrle , but it is notecl thal
d i f lcrcnt  ser( ) t ) 'pcs of  BTV r l i f ler  in  

' thu i r  
prrhogenesis.

transmissibilitv and gro\\,th characteristics (18) Tl'ris risk
mllst be avtrideci it1' clear indicatron on the procttct label
that pregnant ewes must not be vaccinated in the first half
of pregnancy

The reu:s, r r tnrcnl  of  gcnonre scg.mcnts bctucen vrcc ine
and field r,imses has been clemonstrared rn the Liboratorl',
but onl1, larell 'has it been repr.rted ro occur rn the field
( I4,  46.  71.  89.  90,  95,  96) .  Thc reassLrr tmer l t  o f ter l
in \ 'o lvcs sc{r l rentS o l  d i f f . ' r tn t  s . r ( r [ \ 'pes t r l '  lhc r ' : re ,  rn. '
(110) .  l 'he ef fect  of  such reasor tmens in dual l ; ' in fected
\/ectL)rs and/or hosts cc.ruld resr.l l t in altered virr-rs
characteristics and virulence (110) Horvever. the risk of
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reasscrrtnrcrlt in ihe |ertebrate ancl/or inVc'rteltr-rte hr-rsts

u ' i11  be  rn in imlsed i f  the  in t t - rv i r l  he tu .c . ' r . r  thc
|cconr r renc lcc l  r ,ace in ; r t ion  penoc l  ( l t r te  rv i l t t c r ' .  e : i r l1 .

spnng) arr-rd the BT season (e spe cral lv sr-rn"rmcr) rs

respected. this rvoulcl r lake t l-re inciclence rrf  co-circulat inl l
vaccinc and virnlcnt u' i ld- ir-pc viruses i ,rnl ikclr '  The
r-t lunbcl ol I t '55,51. rcirssr)rtments in thc case oJ BT\' l  rvhich

has te n scgnlents. u-rcreases rvith the number of co-

crrculrt ing serotvpr-s (e g 1,02+ for tr i 'o serotvpes [2r"] ancl

)9 .049 fc r r  th ree  se fo t \ .pe  s  [3 'n ] l  t  LB)  Rcass . r r tment

trccurred clt i r i l ig the reccni 1998-200t B'[ \ ' t r .r t ] tr-eal<s in

Europe 15h) .

The release ancl transmission o1'atterrr-ratecl r, i r-us rnto the

r'11\'ironlnent nrav also reslllt in a relersron to lirnlencc
througl ' i  rc;rssortment r i  r th a u-i ld-L\ lrr '  strf ,ut ( l8).

The possrbilit). that insects collld acqLlire yAccint- r,irus bl'
i ' -  l i  "  ' -  '  r " .  . '  -  r  rn i r r t . t l s  i ind  t r : i l t \n t i t  t l .  t r )  s l ra r 'D  ! ) rl f (  \ r i l r 5  ( r l l  \ . i l L I t t d t f ( t  J l u r L t . l l )  J t l \ t  t t . i l t \ l l l l t  L L  I

cat t le  c innot  be  e  l in r ina te  d  (  18 .  7 t ) )  The mururum
vjraemia rn inf 'ecred animals neccssar): for successlul
vaccrne virus ci isseminatior-r bv bit ine miciges lerrains to be

determined. although Fu cf cr l .  (37) have shorvn rhrrt  on\ '

l2% of crr irpetent \-ectLlr Cir i lcolclcs -sonor-cn-sis that werc fed

on blood cL)r l taini l tg 1t l" I  TCID5tl/nrl  u,ere able to l tecome
n t r s t s l e n t l r  i r t i  c t c d  r r t d  l r ,  t r J n ) n l l L  t i r e  V i n r <  l h r - o t r r - hr '  - ' " ' '

sa l i va  (42) .  Horver ,e r .  the  b i te  o I  on l r 'one  in f . ^c ted
r ' ( )mnt , renr  n r ic l r ' t -  \ -ec to r  i s  su f f i c icn t  to  induce" " " b '

transmission to susceptible rumlnants 172. 7 3). N4oreor,er,
the r.accine vlrus serot),pe-2 u-as aist cie teete d recentl)' in
areas nol included in the raecinetion crl lrprign ( 10). fhe
possible cilculation oI this \raccine virus poses pr'.rblerrrs
that have ttr be ctusidered if r,accinatior-r rvith lttenuated
stnins is thc strotegv rrf choice, particularv if the zone
rvhere r.accination is carried out is bordered bt' ten'rtorres
free from disease/rnfection (30)

I  - ' 1  1  - " i n p c  r v p r e  I r : t , l i t i n n , r l l r  i r r , r d r r a . r lL d ) L l ) .  d l t \ l l U d L g U  \ d l ! i r r L r  ! t \ i !  L r { r u , r r U r r l r : l )

using eggs, so allergy'cases coulcl not be excludecl (2. 88)
Currentl;- thcl ' are prodLrced in cell culture (18, 20) and
this risk decrcrses.

Inactivated virus vaccines
To avoid the problems l isteci al-rtve. inactivatecl vaccines

hrve been clevelopr-d (16). Recenth'.  lwo ne\\ i  rnactir .ated
vrtccines against BfV2 and BTV4 rvere developed and

simrlar vaccrnes against other BTV se rotvpes are in the f inal

stap{es of deve Lopment (9'1) Horver,er. limited reports are
er r r rcnr lv  r le i leh lc , r r r  1 lg  e l lec t i yepess  o I  these uerv

lacc ines  in  rhe  [ ie ]d  (15 .  I  t9 ) .

Recombinant vaccines

Recombinant DNA technolog,v has providetl novel
approaches tcr developin.g intrinsicaily safe vaccines. This
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t cchn . ' l og ;  i n r , r l r  cs  t he  s r  n l l r es rs  , 1 [  1n1s11 r ;1 r rge  n i c  p ro t ( i l r s
and  pa r t i c l es  t ha t  e l i c i r  h i gh l y .p ro rec t i \ - e  rmmune
rpsnon i c (  P r ' r t c r r r  cn l i n ' ' , ' r i n .  svc lpmq  h ; r ' c  hccn  u1  i l i sed
to srnthesise indrvidual blnet.rnguc virus proteins and
core- (single coat) and vrral-l ike (cloubie cc)ar) muhiproteli l
structLlres (CLPs, \rLPs). Ihcse cnginccrcd lrrt icles mirnic
the virus prrrticles. but do not contarn any genetlc materials
(35, 36, 78). These recombinant'u'accines have been tested
sr"rccessfullf in t, itro and undcr cxpcrinrcntal concljt ions
(83, 8+, 107) Togethcr uith a suitable diagnostic test tt
d e t c ,  t  , r n r i h ,  ' d r c .  : r o , r i n s l  v i r , r l  n r o r c i n <  n n l  t r r c s c n t  l l l  t h c-  " ( 5 "  " ' - '

vaccine a r-reu BT\/ r'accine u.ouid allorv the disiinction
betrvccr.r vzrccinate c1 ancl infectecl animals (metr ke r
r,accrnes) (20). In addition, deliberate release of any'
or-san isnr  ( r ( )n larn l r  s  re combrnant  DNA into the" 5 . ^ " ' - " '  . ' _  " _ . ^ " " ' ' b

enr. ironment shor-r lcl  be sub.;cct to revreu and rpploval by

competent authorit ies (33).

lr  is nccess;rrr to dr.r 'elon an inactivated \.accine or a vacclne

based on morc aclvancerl tcehntr logy- that n-rruld not onh-

har,e the potential to e f fect ivelr.control the disease but t l iat
rvould also lacrlitaLe trade, because the virr-is crrcr-rlating in

l ive anin.rals can be detectecl (I17). Because ol the sn.ral l

commercial market. \ ,accine manufactnrers maY neecl some

public fundirrg to achier..e thrs ob1ective (20).

a n ea rly wa rn ing system f or
emerging animal diseases
One o l r l c . t tVc  o l '  L l rc  \ ' : l cc in : l t i { ) r ' r  sLrx tcs \ '  t t t  c i td , 'n r t ,  B l

areas is to reciuce t l-re urtensitv and duration of r- imemLa in

sLrsceptible animal populat iorrs ( j9).

T , '  r 'esor t  lo  Vrcer r r r t i , ) l r  re r l i l i res  r  l ' as t .  a rguet l  . ind

concerted ciecision. Anv del" i '  in the detection ol the

cl jsease reduces the anticrp;r let. l  r ;recinc prote([ ion. tndeecl,

u' i thoul earl ,v detection. emergence can pass unpcrcrn'ccl
r r n l c < s  r r t t r r l i f r .  r t i o i t  - f  " ; " 1  * " 1 ' : " 1 ' ^  ' t i r j t t  l t t d! ' . r 1 , , r " ' ! q r ! v r ,  U l  \  l l J l  l r l L ( l l r P l r l . r

transmission reveals iL. Derection i iol ten roo late from the

point of vierv of nsl< control,  part icularh' i f  the disease,
l r p f , r r .  , ' \ r r r p < c i n c  r l , . l f  e l r r r r ,  r l l v  D r ( i r ' (  l h r , r r r o l r  . r r r

" ' : r l  " '

i n . u b . - r l r t r r r  p i r r o d , r l l o i i  i n g  t  r ; r n s n r r s s r . r n  t o  t h e  s t  n S r t i r  r '

populat icrn bv mcans of vectols (knori.n or unl<nou'n)
nrps(-nr in rhe t 'nvirorrnent (4) and r. la thc sale of aninrals

outside contaninated ;u'c. is. f  he impror-e me nt of

idcnti i icat ion Lools ar-rd an increase in the specci of

c lc tec t ion  are  esscnt ia l  (25) .  lhc  c l in ica l  app loach to  the

dircr:t ion oI cnrcrgen.-c must be far,or-r lec1 becalrsc for zr, -  _ ' _ " ' _ ' b _ " ' _

t t c t t  c l i s c . t s c  p , r  1 . 1 1 . , ' 1 - 1 1 , , 1 1  1 r ' > l  i :  . r r ' : t i l . r h l c  1 , ,  ( ' n \ t l l 0  i l \

deteclLon aL thc nrr) lnent cr{ enrcrgence i87). In addit ion,

{ol exotic disea-ces. tht- cost ol specif ic rnalt 'ses can bc
, . r , r l r r i r r r r r . , .  in  ' rn r r , r I  r l lg  l1ggd fo r  immec i ia te  c le lec t io t ' t  o fl , ' . ' ' . , , . ' . . ' '

Creating and developing

Bev sci tech Aff it i  Eptz,26\2't

an emergence (e.g. rhe conside rable cost of the quanttt-attve

real-t ime reverse transcnption polymerase chaiu teaction

IRI-R]PCRI for the cletection of the BTV).

Regulatory issues surrounding
the temporary authorisation of

' l

antmal vacctnatr0n
-\  r-narketing ar-rLhorisation for a veterinary vacclne ls

g m n t c c l  . r l t c r  a n  r s s e s s m e n l  o l  t h c . l u a l i t r .  s a i c t ;  . r n d

cff iL acr. 'of rhe nlodrrr: t  has been canied out in accordance" '  " ' -  r ' -  ' '  -  - '  '

u 'r th lcgel standrrds (18. 27, 29, 4B). In order to fulf i l  the
n a r ' , ' < q r r \ '  ,  r i t c r i n  r i e t e  f r n r n  e l l  n h q c , ' c  , r I  r h e  r r r n d r r e t

I  ' " ' ' '

r l e v e l r r n m e n t  r r c  e v a l r r l l , ' t l  a r , , r i n s t  t h r ' s c  k e V  c l C m C n t r .* t  * . . . " .

LInder the standard l ict 'nsing DrLrcess. the evaluation

includes:

- cornnlcte characrerisation and iclenti f icat ion of seed

n r i l t c r i . l l  rnc i  i r rg rcd icn ts

- laboratorl' and host animal safety ancl efficac,v sLudies

- sLabiliL;' str,rdies

- post- l icensing monitorlng of f ield performance (48).

Ti-r is cornprehensive er-aluation mal 'not be possible durlng

thc cme rgence of a neu' animal disease, but several

mechanisnrs exisL tc'r  al lc-rrr '  for Lhe :rrr ikhi l i t ;-  of products

in an emergencv animal hcalth situation, inch.rding:

-  s r r t i ) L t . n n l r s  h i , r l , r J i ,  c
" " i ! \ ] b - " \ ^ ' " l J ' - ' \ - b - ! !

- condit ional l icenses

- , ' \  n ( ' ' i  n r , ' r ' r t , l l  . r r r r l  r ' n r r ' r r ' r ' l t C \  r  I S C  t r  l l h r  ) r i i t l  i r r n S

- the importat ion of prodr.rcts in use elseu,here rn t l-re

u'orld

-  p rc -a lp rovcd v ree ine  banks  (Tab le  V)  (27 ,  29 ,3 I ,47 ,

48 ,  49)

Er-cri u'hen usir-rg the accelelated assessment plrrrcdlrre

and condrtrcrnal marketing ar-rthorisetron proccdure for a

nerv rnedical product i t  crn teke 111) to f ivc months to

, ' h l r r i r r  r r r  o f i l r i ( ) n  c o n c e r n i r t q  t h c  u . r l n l i n e ,  n l - l  f t t t ' r r p c a n

authorisatioi-r (26). Er.en in an emergency sttuation rt  e: i t- t

str l l  take a long t ime.

Hou'e ler, lv{embe r States are st i l l  authorisecl to r,r-.e

vaccine s u' i thout a rnarke t ing al l thorisation ln an

enrergenc) 's i t r - ra t ion  and,  in  th is  case,  the  Europe;n

Cc)r'nmissrLn lrr.lst be Lnfomred f27, 29) This proce clure

has be e n use cl snccessf r"r l lv for blucton!l l1e in the

\ l c c l i t e r r : a n e e r n  e n c l e u i c  a r e a  ( 8 . 2 1 ,  1 9 ,  1 1 9 )  T h e

vaccinaLiorr strateg\ t ' : rs mainlr '  based on the nse of t i re

ntonovalent crr polr lalent attenLtirtct l  vaccines pt 'oducecl b1'
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Table V
Legislation governing the mechanisms which allow for the use of vaccines without marketing authorisation in the United States
of America and in the European Union in the case of an emerging disease {adapted from 48)

Mechanism United States of America European Union
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Approval  of  exper imental  products lu)  Ti t le I  0f  the Code of  Federal  Regulat ions "  Part '103.3

{porc ine reproductrve and resprratory syndrome)

No speci f ic  legis lat ion

Directlve 2001/82 lEC, arllcle 4 121)

No spec i f  i c  leg is la t ion

Begulation 2004 1126,/EC, articie 39

(central ised procedureJ i29)

Directive 2001/B2/EC, art icle 26

(other procedure) (27)

Directive 2004/28lEC, art icle 8 128)

Decislon 2001/433iEC, art icle 3'3 (bluetongue) (21)

Dlrective 2004/28/EC. art icle I  {281

Use o f  au togenous b io log ics

Attenuated

lnactivated

Cond i t iona l  Produc t  L icences 'd

lmportat ion of products in use

elsewhere in the world l ' )

Vacc ine  bankr i t

other rh)

No spec i f  i c  leg is la t ion

Tit le g 0f the Code of Federal Regulat ions Part 1 1 3 1 1 3i.

i infect ious salmon anaemia virus)

Tit le I  0f the Code cf Federal Bequlat icns Parl 102 6 {West Nile virus)

Tit le I  0f the Code o{ Federal Begulatrons Part 104 (rabbit cal icivirus)

No specif ic regulatron l foot and mouth disease)

Tit le I  of the Code of Federal Regulat ons Part 106.1

a)  Exper imenta l  p roduc t ion ,  d  s t r  bu t ron  and eva lua t ion  o f  b  o logrca l  p rOducts  may be  au thor ised  pr io r  t0  i cens ing  under  very  spec l f i c  c i rcumstances
b) Title I 0f {he Code of Federal Requlati0fs (hrrp://ri l lw aphis.usda.gov,/vsicvb/html/cfr hrnl) (106)

c )  Accord ing  10  th is  ac t ,  they  are  prepareC l rom cu l tu res  o f  mic ro  o rgan sms wh ch  have been nac l rva ted  and are  non ' tox ic  undef  cer ta ln  c i rcu ins tances

u n d e r a n a c c e e r a t e d p r o c e d u r e w h i c h a 5 s u r e s R l f r t v  s a f e t y a n d e i f c a c y o f t h e p r o d u c t s i n v o l v e d

each sh ipnent  o f  b  o log ica l  p roduc t  t0  be  In rp0ded
f )  No spec  i i c  regu a t lons  ex ls t  lo r  the  c fea t r0 r  and main lenance o i  a  vacc ine  0r  seed ba fk

s tuatlon. or an experimeftal use 0f the product by the Authority

oroocsa l  fo r  a  Eurooean dec is ion

OndersLepoort Biological Products Ltcl (South Africir) and
io a lessel exterrt r)n the inattir-rrte d r'.rccine produced by
\,l€rial SAS tn L1'trns, France (8, 39, 119).

Epidemiological sulveil lancc of BT in tl-ris \-accinatirrn
context  tcc l t t i t r 's  the i t r l lor i  i r rS tesk ' .

( t r  C ICJ r  (  ( , t t lm l l l t i (  i t t i on  a l l  l r l t r nq  t hC  1 ' t l t l c cSs
L

h) a descript ion rrf  the prevalent epidemiological si tuatton

c ) the choicc oi i rn , lppropriate natronal reslronse str. l teg\

, i )  t h .  , h o i . .  o l  t n  i t p n r L r p r i r t l c  r a t t i r t e

. ,  . . . , . f ;  . . , i  . _  - f , t  .  ^ . . r l r t y  t , I  l h e  r a C c i n c  u s C d(  I  l C l l l l ( , ( t l ( ' l l  U l  ( l l f  q U (

f '  . t t ' t c l  : t d l t , . t t ' p ,  e  1 6  r h "  \ ' 1 , ,  I n l t i n r r  r r r n 1 q r 1 1 ' l  3 n q i

rnit iat ion and mainlenance of a s) 'slem al l t-r \r ' ing

rc gr straLr L)n. dcl ivcrv oncl fol lolr,-up r)f  vaccinirt ion

g) evaluatron o[ the necessirry 1er,el oI l .accination coverage

h) monitoring, anal1'srs and possible adjr-rstment o1 field
i t t tp lcmctr t , r l ton ( ) f  thc Va( \  i l r r t l r rn.

Each oi these pornts rs described in more detiri belou. This' - ' ' - '  T "  " . '  _ "  -

information is also Llseful f(rr repherng the temporarv
authorisation bv a coirplete authorisation as qnrckly as
possrblc

Clear communicati0n throughout the process
Conrmunication is the rat lonal process of conlef ing . i

r (p r r ' : c , l t3 t i \ ' \ '  p r r ' tu l 'e  r r I  t r ] r . i r ' t [S  ( r r  S i t ( tJ l ionS r i  l r cn  h l \ ' i i tg

l d  n e r l - , r r m  r  c o l r r ' c r l P d  r r  l i r ' r r r  r | r l h  . e v r r ; t l  n r r t t t C f s  ( ) l ) .' . , H . . ^ ' . ' . , . . 1 - . . .

Several lel 'els oI commurl icatron should be mainlarnecl ( i .e.

lnsidc and oLrtsicle of the e prclenriological nen', 'ork).

Conr  e  rn r r rq  in t . r rna t iona l  t rac le .  c lear  and imme d i t r le

comlnunicatron ir-r the framervork of animal drsease

noti f icat ic)r1 is essential to l inr i t  t l ie sprcad of the cl isease

(e.e thc OIE \\brld Anunrrl Health Infomratron S;'steru)

and to ensrirc mutual trust betwe en countr ies. Clear

comrnnnication about unLert i lnttcs in :r l l  phlses oI the

c lee  rs ion  procc>s  is  r l>o  in rpor tan t .
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Describing the prevalent
epidemiological situation
A clescription of the true epicleniiological sitr-tation is :r
prercqr"rrsrte beiore arn'actit- ln can be undertakcn, becausc
t l r i s  kno \ l edgc  i s  r r ccded  to  ch , , osc  rhL ' r l n rop r i a re
strategic (rption(s), including vaccinaliorr. This descripLion
recuires rhtr it-tt trrnrrrzlttt 'rn r-ri clctailed infttrntation
concerning the follrru,ing.

- suspected and confirmed clinical cases o1' BT (e g
reason f or the r-isit, chte of suspicirrn, clate of f irst rnlection.
;u ' i in i l l  spccies rnvr . lvec i ,  c l in ica l  s igns.  laboratory-
diagnosrs)

- outl lreaks (e.g. species concerned, number and size
of herds. location of hercls. mortality' rate, nrorbidirl '  rate)

- vector (e.g. date and location of trapping, nunrbcr'
of Ctilicoides idenrified)

- r. irr,rs activity (e.g. .1ate and location of srmpliug
numbt-r of anrmals sampled, nur.nber of anrnrals at risk and
number of animals seroconr,erled)

- boundaries and subdrvision boundanes

-  geographl . '  and c l rmatc (e g vegctr l t rve indr 'x ,
tcmpcrature.  minf l i l l )  r  l0 \4 l .  l  

' lo)

Choosing an appropriate
national response strategy
Risk assesst lent  ls  a t t ro l  advoc:rrcd hv the \ \br ld Tracle

\ ) r r , r n r : , r l i r ) n  r r r  l h e  c r r r r l t ' x l  , r [  ] r r t l r '  t ) ( ) l i r ' \  i . \ ( ' r c e l n C t t t  r 1 l ' l" ' h - , , ' - " " - " " " . . ^ I " " ' r " ' . '
the Apphcatir'rn of Sanitlrl ' and Ph1'tosaniran' \{easures).

The methodologl '  can alsr 'r  be Llsed to assist in the choice of
l r r  rppropr ia t t '  n rL in r t r l  rcspo l tsc  s tmlcg \ '  f t r I l t ru  in8  . r r r
i r r .  u r> i r ,n  o I  b luc tonguc r40 \ .  I l r ,  .ho i r ' c  o l  ) r i ' . r l cS\ '
should be made after an indepe nde nt. srrcnti f ic anrl

coilectir.e assessrlenl rn n'htch the range and magniLude of
conseL lue l rees  o i  in rp lc rncn t ing  t r r  no t  imp l r l ) l r ' r r t inq  r
vacc ina t ion  programme o f  a l l  suscept ib le  dome s t i c
l ivestock in the affecLed regions is cr-rnsrcletcd (scenario

an. r l r  > is )  Th is  rnc th t rdo logy  r , r ' r ;  t rscd  in  l t rh  be l t ' r c
rnit iat ing vi.rccination of al l  susceptrble domestlc ruminanr
\ n p c i e s  i n  i r r l e c r e d . r n . l s  3 1 1 1 [  A I ' c l l >  s u r r o L l n c l i n l  t l t e r n
(urotectrrrn zone) l lnder the relevant l tal ian condit ions.\ T . ! ! : ! ! . !

l h e  m r r , l e l  n r e d r c t e d  t h : r t  a t  l c a : t  8 0 ' j , '  o l  s l s , , ' r ) t  i l ) l c

l ivestock shor-r ld be immunised for r,accrnation to bc

effect ive (]9) Such r isk assessment shoulcl be ccrncluctecl
' ^ l  ; - ^  ; " '  u r r e n l  s (  i c l r t i l i c  k n o i i  l , ' d t , r '  t l r , 'L J r \ r r r E  r l r L I  d L \ \ , ( r r l t  L u r r t r l t  ) \ / ! r r L r L r l  N t t ! r \ \ r !

particular local situation ar-rd unce rtaintie s ;rbout thc
r ) . r r : r n t c l e r \  r r . ed  rn  rh , -  mudc l .

in addititrr-r, decisior.r trees are oftert nsed to r:1arif1't l 're petlr
I r r  r r l r r r ^ r i r r  r l , .  r ' r r n i n , .  1 t \ 1 1 . e  { l t t l \ ' < i s  i n ,  l t r d , ^ .  e f  l t l t t l t t O n

, r l  s a r ' , ' r r l  l r z r r n r i ' t p r \  i r r ' l r  r q  t h , '  r r r , r l r r h i l i l r '  , r f , ' r r r , r - r r r , '
t " " " " '  " - " ' .  I

t tr  thc nfcct ioLrs egcnt, the effLcacr- and safet1' of the

Bev. sc!. tech Aff int. Epil,?6|?i

prodr r . ' t .  i t s  r r ' : r r l " lb r l i tV  and co ' l  .  end  ( ( )nscL lucnces  o l

vaccinir lron. I I  a l 'accinated anirnal cannot be cl i f lerentiated

f rom ar r  in fec tec i  an ima l ,  f r - r r ther  an ima l  move l r len t

controls nray need ttr be ctrnsrdcrcd (13)

Choosing an appropr iate vaccine

The choice of vaccine should be rnacle taking into acc()r lnt

the epidcmiologicrr l  siLuation oI BT rn the countv; '  e1-

terr i tor l '  concernccl (" g BT\r seron'pc(s)) ancl ir i

accordence rvit i r  currcnt knou.ledge abtrut the adlantlrges

and disadvar-rtages of the bluetongue \ ' :rccrnetron strateg)
: , ,(Table I\ ') and the ar ailabil i ty on the rvorld marke t of the

vaccines being considered (9't) (Table III). 1t-rfolmxtitxr
concerning the cluar-ri i tv of BT r,accines deemed necessar\-
in thc , ' lse ()l elrer'!rencv vaccination shoulc'l be available in
thc ,-,-lntinpcn(:\ '  nlrn of each Nlember Strrte (23).' t  f  "  

' " '

Verifying the quality of the vaccine used

Tire quahty ol the r ' :rccine usecl must be veri f  ied. Results ot

expelin'rental infect ion u. i th t l .re chose n virccrne and

sr-ibsecprenr challenge r.i'ith Lhc field strarn BTV should be

col le cted. Information concernrng the sa[et1' ,rnd eff icacl 'of
r h r '  r ' r ,  r ' i n r '  i q  r r . r n r i r r ' d  r n d  h e ] n  i n  t h c  r n t c r n r c t a t i o n  ( r f

serLrlogv rnd YlrolLrgV results aftcr r:accinrt icrn ma)'be

neces-car\ '  (45, 67).

Adhering to the vaccination protocol and
maintaining a system allowing registration,
delivery and follow-up of vaccination
I t  is vi tal to str ict l l '  f tr l lou' the manufacturcr-s instmctrorts

ar.rcl Lo clnickly aclrr.rinister Lhe doses after recr.rt.tstituliotr of

the freeze-driecl vaccine. The storage concl i trons of vaccine
: t r .  \ ' r ' r " r -  i r n n n | l r n l  t i c o t h e  r m  l r , r r  '  r  r r n r r l  r l u L f C : t S L  ( ) f

rnfectious virus litrt' is obsen'cd aiter a teu' l-rours at
ambient tcmperature (45) Tils observation could explarn
some apparent vaceine failure rn the field.

A s  r , , r t h  r ' \ . r \  \ ' , . t c n l r ; r n  m e d i r - . , 1  r r r , r d r r r l  r h , -  r r . r c e l b i l i t V  t r f. ' . ' ) '
vaccir-rc closes nrust bc assr,trcd at local,  regirrnl l  ;rn. l

national leve1. The follou'ir.rg de tails mr,rst bc cntcred into rr
ycrccinc mat:ragcmcnt in-formrttion s_\'slct)r, as u'rthout the nt it

rs not p.rssiblc to corr.clh'est i lnete Vlccinc crrveragc (39)

- r 'accrtte scrott-Pe(s)

- r 'accine birtch numbers

- farm codes

- t(rtal numbe rs of :rnirnrls on the Llrnl

- nLrnrbcls of talgcl irnirnals

- nurnirers of vaccruntecl animais bt. slrecies

- r 'accin:rt ion alatc.
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Evaluating the necessary
level of vaccination coverage

It is irnpttrtant to eviilu?ite the ler-e I of r,accination co\:e ragc
thaL shor.rlci be attained to e radicate the discase . An
enrpirical evalurtion gir-cs a herd inrmunrLv thresholcl
(HlT) vaiue (rf 7i9b (Chcrlrs Nicolle -s inrv) but it I 'ras been
sho*'n that HIT calclrlation shoultl be based c.n thc
evalr.ration of Lhe rate r.rf spreael of the di:c.r:r rne asured by'
t hc  ha . r .  r ' cp rod r . re t r vc  nun r l t c r  R .  i . t .  t hc  r v r ' r . l pe  r r r r r r rhc r
of se conclar v infections produced b)' otr. infecterl
individr-ral intrcrduced into a [ulh' sLrsccPtrble po;lularion
( l ) .  Basical ly :  j f  R, ,  <1,  Lhc drscrse crnn(r t  pers isL in  e
populatron. it can be shon,n that the proportion o1'animals
to be ', 'accrnated rn a naive pt.rpulatron must exceed 1-l/ R
rn order to rcduce \, to a value belou' l It is noted that for
vector-borne diseases. several factors attributable to the
r  ector  u i l l  chanqe t  hc c l r rss ic . t l  rpproach rc g.  b i t iuv l r tc .
t lophLc prefcrences. survival rate, incubalion penod and
vcct( ) r i l l  cr \ lnpcten(  ) .  l  f  .  ( . tp l rc i l \ '  f t r r  t l rc  r  i r t r :  [o  t levc l i lp
in thtr r,cctor). Consecl-renth., even $.ith hish \..teLiltetion
coverrgc.  i t  is  s t i l l  possrb l .  thr t  the l i rers rv i l l  pers is t  in
small areas oL in rcservoir anir.nnls. Tl-rere is then a risk of
re-emergence rvhen cor-erage declines (38).

The relattonsh\r betn een ,'accirltion col'erage of the target
populations and animal losses due [o disease and virus
circulaticrn nrust be anrrlr,sed.

Monitoring, analysis and
possible adjustment of f ield vaccination

In  o |der  t t r  rnon i to r  the  progress  o I  the  Yrcc in ; r t ion
, , .  r 1 . . .  , - f . , . , { - . i  - { r n e  r n d  r , , - r r f l .  r l r c  i m n r t t n e

stat l ls tr f  vaccinated herds icor.er:rge ),  a landom sample ol '
vaccinated animals rn each erid cel l  should be tested for

antibcrdies (39).

Al l  cl i r- i icel suspicion must be investigated to confirm
whether or not BTV is present. hr the case o[ vlral dete ct ion
and tsolat ion, serotypir lg of BTV is perfr)rrned (e g by

seroneutral isat ion test) to veri fy possible r ierr strain

intrc.rductions ir-rto the territoryr In this case, the vaccination

prugr . t rn rne  rnus l  hc  p fompt l ) '  edrp ted  (  |  1q)  I I  poss ib le .

an RT,PCR test shor-rlci be carried ollt to differentiate

betlvcen the rvild t;'pe and vaccine viruses (8). in acldition,

str.r in genotl-ping pcrmrts the study of the molecular
p n i d " m r o l { ) o v  n f  R T : r n r l  l h p  m , r n i l ' ) r i n u  n f  n o s < i h l p

r ( ' A \ - O r r l l l { - r l l  L r l  ( t C n O m C  < , 4 ! t l l l r ' l l l S  h t - I r r , r ' r ' n  r ' , t e e i n e  . t t t d

f ield vin-rses (7).

The vaccrnation progranure mllst be malntained unti l
there is  f r r )o l  that  thc r i r t rs  is  nr)  l i )ng.cr  e i ruulaLing Oncr
ttre clinicai signs disappear the absence of BTV circulation
in the vaccurated populations must be verif ied. ln order to
rlrr Ihis. a longitudinrl study of representatir. 'e serrtinei

l-rerds in thc risk arca is per-formed. Becau-se vaccinatcd
. . . : , . , . 1 .  . . - .  - , , . . . , .  . .  , i ; , . .  . . , 1 - . . . . . - . . 1 . , r  , ^  , l - . . ,  . - C  i n C l U d C , ir l l l l r I t ( i l \  ( r r L  > t | \ ' P ( r ) r l | \ ( .  \ L L r r l , ( ' P L u L l ( r u r r :  | | r d r  ( l r

in ti-re stucl,v mllst bc unvaccinated animals (e.g young

aniutals sampled rvhen prophir12611s tre rtntenL IS

, tc l r t t in i : t c r r ' r l  o r  in  s l . rughtc rho t ts ts r .  B l . r , r t l  S : tmp lqs  f1  ( r111

sentinel hcrcls should bc col lected ttsing rr strt istrerr l l ) '

l r . r r , ' d  r , r r t t t ' l i t t t ,  f r . r t t e  r i i t h  t l , r '  [ r r ( n t . . r ] (  r '  o l  c o l l c c t i o t t

r l r 'ner rd tn , ,  r rnor t  l l t ,  ccarn l t  :1 l t . l  iD [eCl i r ) l )  o (Ct t i ' rCn! ! '  in

the art 'a.

Entor.r-rological sun'ei l lance is per[ot 'me d ]r1, trep]) lng

mrdges in zrreas of ecologrcal inrportance in order to

monrtrrr thc sprcrrd itnd seasonal dy'nan.rics of Culicoides

spp (39, 1 l9). The presence of f ield BTV and r.acc-- ine virus
(rvhen r-rsing attenuated vaccine) must be inr.estigrter-l The

p o s s i h i l r r r  t h r t  r n i d g e s  e c u l d  u c q r r i r t  r a c c i n e  r i r t r s  l r ;
f , ' o . l i , ru  n r1  \ ' : r i - . i11ared an imi f l s  anc l  t ransnf i t  r t  to

unvaccin2lte d animals should also be inr,est.igate d. rn

nzrrrcrr lar r"vi th reqarcls to terr i tor ies Lhat are lree frcrr-n

disease/infection but border zones r.vhere vaccinatron is

c:rrr ied out l-10).

/ - r l ' luOnclusrOns an0
I  . 'rec0m men0ail 0 ns

I n  t l r c  I  r r c p  o f  r n  c r n , ' r o i r r o  , l i < r r c f  ( ,  , '  h l r r c t n n , ' r r r )  t l r e. , . . . h . . . b . . . , b * . . . , .

decision by n.rt i t  nal el l thorl t ies to include tempor.try

allthoilsatlon of a non-reglstered animal r'accine in clisezrse

control strategies requires scientillc, economic, tecl-rnical,

social and nsk anall 's is sr- lpport.  Advantages and

disadr':rntages of rhe \.acclnatiorl r)ption strateg)' (Table lV)

should be taken into account, as rve l l  the regulatory

aspects (Table \r),  the biology and the epidemiologv rrf  the

cl isease, the structnre and eff icacy of the epidemrological

net'nl'ork and the economic and sociai impacts. Ivloreover,

in the case of a zoonotic disease, factors affecting humans
lrcconre a nriorirr,  l lse of decrsion trees should also be

encour;.rged.

For si i fet; '  rezrsons inactir-ated or other more

technological ly advanced tr;rccines should be preferred

becrLrse  the l '  harc  the  po tenL ia l  no t  on l ;  to  c f fcc t i re l ;

control the disease but also to al lor.v trade due to detection

of virus circulatron in live anrmals. The developmenl of

marker vaccirtes is the correct choice for manr-tl-actttrers,

but national authorit ies and supra-nirt ional organisJl lr)ns

shoulcl st imulate early development o[ these new' r 'accines
(inclucirng bank vaccines) rvith the aini of delir,ering them

quickl l '  to recluce pathogen ci lculat ion in an crnelging

situi l t ion. List ing and priori t isat ion o[ diseases o[ mn;or

concern ( i .e. cl iseases wlr ich can have a severe impact on

humanianlmal health or on the economy) shouid be the

[ i rs t  s t tp .  f . r r  rvhrch  an  un t ie ts t . tnd i r rg  t t i  t l t c  a ,  cur lcv  o I

Lhe esLrmation of t l -re tr i-re prevl lcnce oI drsease is c-ssential.

405
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T h c  l a t r e r  d e l r e n d c  o n  r h c  r ) r e q e n c e ; r n d  n r r ; r l i t t  o f  t h c. * . r . . , " - * . . " ' 1 ' . *

epidemiologic net\\'ork and on clearly,and sr.vifLly notifr ing

the disease to the appropri.r tc ruthorirres (c g informatic'rr.r
nromntl, . ,  cnlcrcd inr,r lhe O1E \\brld A*imal Healthr ' ' " ' r " , "
lnformatior.r S)'stem and into the Centralized Information
Sr ,s rem [ r r  Tn fec t i , rnc  D iseases  o I  the  \ \b r ld  Hea l th

Organization). The second step shor-r1d be to f irrd out about
c x i s t i n o  n : r t p n l ( , : n r ]  l o  d e v e l o n : r  l n . l l r  r h n u ' i r r o  t h e- "  " "  b  r * " " ' -  ' ' " ' ' " r  *  " " ' t '
locations of research laboratories, technoiog,v facilities ar-rd
manufac[urers to be used b1, cr)lnpetent authorit ies in easc
n I  c m e r c i n s  d r s r r s c s  T h e  t h i r r l  c r c n  c h n r r l r l  l r , '  r , r  i r l c n r  i [ r '.  .  . . . , .  . b . . . b

^^^^ ' ' - .-r  i* ' .  --+^'^ '  ' - 'eaknesses in avai lable tools andS U L j >  d r r ( 1  L r r l P U l  L d l l t  l !

sources. The lourLh step shor-rld be Lo de velop a
proposition to locus rescarch r)n pnorit) rninral disease so
as to increase the knowledgc hasc rnd product availabil iry
for these diseases (94).

Whcn app1,r'rng this r-accination strategy several thctors
shou ld  he  cva lu r t cd  c t , l l c c t  nc l ) .  i nc lud rng

- commltnlcauon

-  r r r c v r i , . n l  e n r d e r r r i n l n o i n e l  < i t r r r t r n n
t ' ' . . - ' '

- response slrateg)'to the disease

- appropriateness of the'vqccrne used

- adherence to vaccinatjon prLrtLrcol and m:rintenance of a
s,vstem allou'rng regislration, clelir-cr.r' ancl ftrllorv-up of
vaccine

- level of vaccinrltion co\:erage

- enrl l-srs lnt l  possiblc ad.jr-rstrnent of t ield vzlccir lal ion.

Thls informatirrn is useful for replireing the tempcrrarl'

J u l h o r i s . l t i ( r n  \ \  i l h  l  t t r n r p l c l c  . t u t h ( ) r i s . l l i o n .

It  is also necessarv to continuousl l  adapt the vaccinatlon

prrrgrsmme Io Lhc e pidemiological si tuation This

aclaptat ion recluires the col laboration of al l  stakeholclers

and needs to include independer-rt  and col lect ive scienti l lc

adYrce.

F ine l l ; .  thL '  t  onccpt  o l  temporar l  a r - r lhor isa l i ( )n  L3n cas i l ) '

be transposed for use u'rth emergrng zorrnotic drseases and

mn' assisl in improving relationshrps betrveen different

Veterinarv Senices r 'vorldu,ide and i t  is al l  e xcel lent u,a\ ' lo

bu i ld  t l re  ncLessar l  r ' Jpac l t \  to  rcsponc l  t r r  cnrc r 'g ing ,

diseases.

/ \  r -  i .  r  r  r r r r ,  i  a l r  i t l  n  r : i  i - \ r  r J  i . ', - 1 - i . '  i i . l \  i  I Y U U ' - , '  i  l i l ;  i ' , )
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C. Saegerman, M. Hubaux, B. Urbain,  L.  Lenge16 & D. Berkvens

R6sum6
l lau tor isa t ion  de  mise  sur  le  march6 des  vacc ins  v6 t6r ina i res  es t  acc0rdOe des
lors que la qual i t6,  l ' innocuit6 et l 'ef f icaci t6 du produit  ont 6t6 6valuees
c0nform6ment  aux  normes 16g lementa i res .  Cet te  6va lua t ion  comprend
la caract6r isat ion exhaust ive suivie de l ' ident i f icat ion des semences et des
ing16d ien ts  u t i l i s6s .  l ' 6va lua t ion  de  la  s6cur i t6  pour  le  labora to i re  e t  p0ur
l 'espdce hOte ,  a ins i  que des  6 tudes  d 'e f f i cac i t6 ,  un  su iv i  aprds  la  mise  sur  le
marche e t  un  cont r6 le  des  per fo rmances sur  le  te r ra in .  Cet te  eva lua t ion  n 'es t
pas  tou jours  rea l i sab le  en  cas  d '6mergence d 'une nouve l le  ma lad ie  an ima le ,
mais  i l  ex is te  p lus ieurs  m6can ismes permet tan t  de  d isposer  de  produ i ts  dans  des

ffiu*stisri$ r*Sfi es$*!?€mir*s ****x m I'ass{mrisatiqrrt t*mp*rai*"s
sis vac*ir:*s' Ie* n$im&*ix #sr sd€r.s*t$s{x {$'rir*effi*# ; I"*x*n*p!*
de $x f*s:"r* *n{xrr'fu*$* s$sr !fi$a}€i}s? *r} fiaxr'*p*
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s i tua t ions  d 'u rgence zoosan i ta i re  :  au tovacc ins ,  au tor isa t ions  de  mise  sur
le  marche s0us  cond i t ion ,  au tor isa t ions  l im i tees  aux  exper imenta t i0ns  ou  aux
situat ions d'urgence, importat ion de produits ut i l ises en d'autres endroi ts du
m o n d e ,  b a n q u e s  d e  v a c c i n s  p 1 6 - e n r e g i s t r 6 s .  L e s  a u t e u r s  d 6 c r i v e n t
les  ques t ions  16g lementa i res  l i6es  d  l 'au tor isa t ion  tempora i re  de  vacc iner  les
an imaux,  en  prenant l 'exemple  de  l '6mergence de  la  f idv re  ca tar rha le  du  mouton
en Europe.  P lus ieurs  cond i t ions  do ivent  6 t re  16un ies  avant  de  d6 l i v re r  une
autor isa t ion  tempora i re : le  vacc in  do i t  6 t re  d  v i rus  inac t ive  a f in  d 'emp6cher t0u t
r i soue de  r6vers ion  vers  la  v i ru lence ou  de  r6assor t iment  en t re  les  souches
vacc ina les  eVou les  souches sauvages du  v i rus  de  la  f idv re  ca tar rha le  du
m0uton ;  les d6cisions en la matiere doivent 6tre just i f i6es scient i f iquement et se
fonder  sur  une ana lyse  du  r i sque ;  les  an imaux suscept ib les  ayant  6 t6  vacc ines
doivent 6tre r igoureusement recens6s ;  les protocoles de vaccinat ion doivent
6 t re  connus e t  respec t6s ;un  d ispos i t i f  do i t  6 t re  en  p lace  pour  l ' enreg is t rement ,
l ' admin is t ra t ion  e t  le  su iv ide  la  vacc ina t ion ,  a ins i  que pour  le  su iv i ,  l ' ana lyse  e t
d'6ventuel les correct ions dans l 'ut i l isat ion de la vaccinat ion sur le terrain. Cette
autor isa t ion  tempora i re  do i t  6 t re  remplac6e auss i  rap idement  que poss ib le  par
une au tor isa t ion  16gu l id re .

Mots-cl6s
Autor isat ion temporaire -  Maladie emergente -  0uest ion reglementaire -  Sant6 animale
- Vaccin -  Vaccinat ion.
1*

C. Saegerman, M. Hubaux, B. Urbain,  L.  Lenge16 & D. Berkvens

Resumen
Para  au tor izar  la  comerc ia l i zac i6n  de  una vacuna ve ter inar ia  es  prec iso  que
prev iamente  se  hayan eva luado su  ca l idad,  inocu idad y  e f i cac ia  conforme a  la
normat iva  v igente .  E l lo  comprende la  descr ipc i6n  y  carac ter izac i6n  comple ta  de l
mater ia l  y  los  ingred ien tes  de  par t ida ,  los  es tud ios  de  inocu idad para  los
an imales  hospedadores  y  de  labora tor io  y  los  es tud ios  de  e f i cac ia  y  es tab i l idad ,
asi  como el  control  del  rendimiento del producto sobre el  terreno una vez
obten ida  la  l i cenc ia .  Aunque todo es te  p roceso puede resu l ta r  imprac t icab le  en
el momento en que se manif iesta una nueva enfermedad animal,  existen var ios
mecan ismos para  asegurar  e l  sumin is t ro  de  produc tos  en  e l  curso  de  una
emergenc ia  zoosan i ta r ia ,  por  e jemplo  produc tos  b io log icos  au togenos,  l i cenc ias
c o n d i c i o n a l e s ,  a u t o r i z a c i 0 n e s  d e  u s o  e x p e r i m e n t a l  y  d e  e m e r g e n c i a ,
importaci6n de productos ut i l izados en otras partes del mundo y bancos de
vacunas preaprobadas.  Ut i l i zando e l  e jemplo  de  la  apar ic ion  de  la  lengua azu l  en
el Norte de Europa, los autores exponen las cuest iones de reglamentaci6n que
se p lan tean respec to  a  la  au tor izac i6n  tempora l  de  vacunac i6n  de  an imales ,

Suestinn*s els r*Slaffils*ta*r*ra effi {sr** * is frfft$risffi*i*n
tempcrn$ dc wa*Hlte*iorr cl* arl ix'upi** *n sitarx*i**r*s
de ssner$sff i* ie: e* ei*$1$3le d* lx i*a*g*:x ea*.c$ *n gur$$3e
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Para otorgar una autor izaci6n temporal se exige el  cumpl imiento de var ias
cond ic iones ,  por  e jemplo :  e l  uso  de  vacunas inac t ivadas  para  ev i ta r  la
oosibi l idad de reversi6n a la virulencia o de reordenamiento entre virus
vacuna les  y /o  cepas  sa lva jes  de l  v i rus  de  la  lengua azu l ;  la  ex is tenc ia  de
pruebas c ien t l f i cas  y  anSl is is  de  r iesgos  que respa lden la  adopc ion  de
dec is iones ;  la  ex is tenc ia  de  un  censo comple to  de  los  an ima les  sens ib les  que
hayan s ido  vacunados;  e l  cumpl im ien to  de  los  p ro toco los  de  vacunac i6n ;  y  la
ex is tenc ia  de  un  mecan ismo que permi ta  reg is t ra r  y  ap l i car  las  vacunac iones ,
superv isar  sus  e fec tos  y  cont ro la r ,  ana l i zar  y  eventua lmente  a jus ta r  la
administraci6n de vacunas sobre el  terreno. Esta autor izacion temporal debe ser
sust i tuida lo antes posible por una autor izaci6n completa.

Palabras clave
,Autorizacion temporal - Enfermedad emergente - Problema de reglamentacion -

Sanidad animal -  Vacuna - Vacunacion.
&
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