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Epidemic disease control policies  
 

Å Enhanced biosecurity  

Å Stamping out and pre -emptive culling  

Å Movement restrictions  

Å Monitoring and surveillance  

Å Emergency vaccination  

 There is a clear n eed to implement prevention and control 

strategies based on a combination of measures that may include 

the use of  vaccination  
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Vaccination ï tool for disease control  

Type:  

 

ÅProphylactic  

 

ÅEmergency :  

- Vaccination - to - live (protective)  

- with post -vaccination monitoring  

 

- Vaccination - to -kill (suppressive)  

 

 

Successful tool 
to prevent, 

stop and 
control spread  

Advantages  

Trade 
restrictions  

 

Adverse 
reactions  

Disadvantages  

Vaccination  
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The importance of Foot - and - Mouth Disease  

 
 

Å Economically  most important  infectious  disease  of farm animals   

ï estimated  global cost , > US$ 10,000,000,000 per year  

 

Å Outbreak  in UK in 2001, cost  ca. US $ 10.000.000.000  

 

Å >100 countries  affected  globally  ï mainly  Africa  and Asia  

 

Å Huge  barrier to trade  in animals /products  

 

 

 

 Last outbreak in EU  
Bulgaria 2010/2011  
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Complexity of FMD virus  

ÁFMDV exists in 7 serotypes:  

ÁO, A, Asia1 and C  

ÁSAT1, SAT2, SAT3  

 

ÁDistinct lineages  within a serotype  

 

ÁDistinct strains  within a lineage  

 

 

Source: EuFMD  

Serotype/lineages/strains  
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Control of FMD  
 
 

o Incursion in the EU:  

 

o Infected herds : culling, cleaning, disinfection  

 

o Zoning : movement restrictions and increased surveillance  

 

o Preventive culling  and/or emergency vaccination  of in -
contact herds or herds at risk  
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FMD virus and DIVA  

FMD virus  

ÅVirions  consist of structural proteins (SP) and RNA  

ÅNon -structural proteins (NSP) expressed in the 

host cell during viral replication  

ÅNSP not present in the virion  

 
 

 

DIVA vaccines  
D ifferentiating I nfected from Vaccinated 
Animals  
 
 

Å Infected animals: antibodies against SP 
and NSP  

Å Vaccinated animals: only antibodies 
against SP  
 

Å Commercial ELISAs available for detection 
of antibodies against NSP to demonstrate 
freedom from infection  
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FMDV vaccines  

ÅChemically  inactivated  virus  ( grown  in cell  culture )  

 

ÅVaccine needs  to be matched  to outbreak  virus (not only  serotype )  

 

ÅDuration  of protective  immunity  is very  limited  (revaccination every  6 
months  in endemic  areas )  

 

ÅImmunity  is dependent on serum antibodies  

 

ÅDIVA -  Use of purified  vaccines ( lacking  non -structural  proteins)  

 

ÅVaccines induce  protection  against  disease  in about  1 week  
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Persistence of FMD virus  

ÅClinical signs of disease normally resolve within about 14 days  

 

ÅHowever, about 50% of cattle (but not pigs) become long term òcarriersò 
of the virus in the oropharynx  

 

ÅCarriers defined as having detectable virus more than 28 days post -
infection  

 

ÅTransmission of virus from carrier animals to susceptible hosts is difficult 
but not impossible (buffalo to cattle in field and by direct transfer of OPF 
from cattle to cattle)  

 

ÅPersistence can occur following virus exposure of vaccinated 
animals (infected without any clinical signs)  
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FMD vaccine banks  

 

Å4 EU member states and 1 EEA country have national stocks of 
frozen FMD antigens including 33 million doses, comprising 16 
different strains and covering 5 out of 7 serotypes  

 

ÅThe EU has 36 million doses, comprising 16 strains and covering 
all 7 serotypes  

  

ÅManagement of vaccine stocks is coordinated by EuFMD for all 37 
EuFMD members  
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Emergency vaccines for FMD in the EU  

ÁAvailable for all 7 serotypes  and certain subtypes  

 

ÁDirectly available from antigen banks in the EU (4 working days):  

ÁContracts with commercial manufacturers  

ÁFormulation of emergency vaccines from frozen, concentrated antigens  

ÁEU antigen bank managed by DG -SANTE  

ÁNational antigen banks managed by national authorities  
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Selection of FMDV emergency vaccine strain  

ÁCirculating FMDV strains (serotype/lineage/strain) are characterized by  

ÁWorld Reference Laboratory for FMD (UK)  

ÁEU-RL for FMD  (from 1/1/2019 ï France and Belgium)  

ÁGlobal Network of OIE and FAO Reference Laboratories for FMD  

ÁOther national reference laboratories for FMD  

Á International vaccine manufacturers  

 

ÁIn case of an incursion into the EU, fast characterization of the FMDV field strain 
(NRL, EU -RL) in combination with prior knowledge gives a good indication of the 
best suited vaccine strain  

 

ÁConfirmation of the suitability of a vaccine strain mostly performed by 
seroneutralisation test (NRL, EU -RL) 
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Drawbacks of current FMD vaccines  

ÅLarge scale growth of highly infectious FMDV under high -containment  

ï Potential for virus escape  

 

ÅChemical inactivation  

ï Use of highly toxic agents  

 

ÅVaccine requires maintenance in cold  

 

ÅShort term duration of immunity (revaccination 2 -3 times per year)  

 

ÅSub -clinical  infection  in vaccinated  animals  

ï apparently healthy vaccinated animals can spread disease  

Å low immune response against the non -structural proteins (DIVA challenge)  
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Testing to declare freedom after vaccination  

o In a population of vaccinated animals , FMD virus may circulate 
sub -clinically  

 

o Serological surveillance for antibodies against NSP to detect circulation 
of FMD virus in a vaccinated herd (NSP not perfect)  

 

o NSP  antibody -positive herds are considered as ñcasesò and 
destruction of these herds applies to regain the status free of FMD  
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Novel FMDV vaccine technologies  
 

ÅSubunit vaccines  

 

ÅEmpty capsids   

 

ÅDNA vaccines  

 

ÅViral vector vaccines  

 

 

 

So far no  next  generation vaccines licensed  for FMD  
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Classical swine fever 2018  

Outbreak in Japan 
September 2018  
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CSF in EU 2012 - 15  

No outbreaks 
reported in EU 
since 2015  
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CSF vaccine (C - strain)  

ÅAttenuated live CSFV vaccine, Chinese strain=C -strain  

ï1 x vaccination  

ïimmunity after 1 -7 days  

ïoral vaccination possible  

ïused for wild boars (all ages)  

 

ïNo DIVA  

 

 

 



CSFV E2 - subunit vaccine  

Registered CSFV DIVA vaccine (E2-subunit) 

immunisation

(50µg, 2x)

CSFV-E2

+

E2-antibodies

rec.  baculo virus (E2)

(50µg, 2x)

CSFV-E2

+

Adjuvans

purification

concentration

neutralising

E2-

- E2-subunit vaccines are less efficient as live attenuated C-strain

- Two Ăshotsñ are neccessary; no oral immunisation (wild boar) 
Å DIVA ( detection of CSFV -specific Erns antibodies)  
Å 2 vaccinations needed  
Å Slower development of immunity, Ą 10 -14 days until full protection  

Å Oral immunisation not possible (wild boar)  

Classical swine fever virus (CSFV)
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Insect  cell  baculovirus  expression  system E2  

 



                 

                 

                 
    

BVDV CP7 

CP7DE2 

CP7_E2-Alf  

CSFV-E2 (CSFV-Alfort 187) 

CP7_E2alf-infected cell cultures                                   control 

Chimeric pestivirus  CP7_E2alf  



Vaccine/Infection CSFV-ELISA/ 

marker test (ERNS ELISA) 

naive 

CSFV 

CP7_E2alf 

Cp7_E2alf 
 
+ CSFV 

anti-E2:    negative 

anti-ERNS:  negative 

anti-E2:    positive 

anti-ERNS:  positive 

anti-E2:    positive 

anti-ERNS:  negative 

anti-E2:    positive 

anti-ERNS:  positive 

Cp7_E2alf allows  DIVA  
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Chimeric pestivirus CP7_E2alf vaccine  

 
 

 

ïSafe and efficacious as conventional live attenuated vaccines  

ï1 x vaccination  

ïImmunity within 1 week  

ïOral vaccination is possible  

Ålicensing of ñCP7_E2alfò for use in wild boar is still pending  

 

ïDIVA  

Å Based on the detection of CSFV -specific Erns antibodies  

Å BVDV backbone of CP7_E2alf enables genetic differentiation from wild type 

by PCR 

 

 

Protection at 7 days post i.m. vaccination and  

14 days after oral application 
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Lumpy skin disease (LSD )  

Outbreaks in Europe and Middle East 2014 - 2017  

First outbreak in EU, 
in Greece,  
August 2015  
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LSD vaccination Jan 2016 - Nov 2017  

 
 
 
 
 
 

New LSD outbreaks  

Previous LSD outbreaks  

2016: 7,483 outbreaks  

2017: 385 outbreaks  
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The LSD virus  

ÅLumpy skin disease virus belong to the Capripoxvirus -genus  within the 
Poxviridae family  

 

ÅOther members of the genus are sheeppox virus (SPPV) and goatpox 
virus (GTPV)  

 

ÅSerological cross - reaction within the Capripoxvirus -genus  
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General knowledge regarding LSD  

Á Natural resistance to LSD is known to occur in cattle  

Á Typically sub -clinical infection has been demonstrated in one 

third of infected animals  

Á Also sub-clinical infected animals  become viraemic and may 

transmit the virus via blood feeding insects  

Á Main mode of transmission seems to be via these mechanical 

vectors  

Á LSD is extremely difficult to control using only stamping -out and 

other control measures without vaccination  

Á None of the currently infected countries has been able to limit 

the spread or eradicate the disease without vaccination  
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New EFSA Opinion 

(July 2016) 
 

ωΨbƻ ǾŀŎŎƛƴŀǘƛƻƴΩ ƛǎ ǘƘŜ ƭŜŀǎǘ ŜŦŦŜŎǘƛǾŜ ƻǇǘƛƻƴ ƛƴ ǊŜŘǳŎƛƴƎ [{5± 
spread. 

ω Vaccination is recommended in regions at risk of LSDV introduction  

ω To increase the likelihood of extinction of outbreaks, high within- 
and between-farm vaccination coverage should be achieved. 

ω The implementation of vaccination could be accompanied with 
partial stamping out instead of total stamping out 
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Vaccines against LSD  

Å Only live attenuated LSDV vaccines are currently available  

Å Three commercially available vaccines from South Africa are derived 
from the LSDV vaccine strain, Neethling strain (used in EU)  

Å None of these authorised for use within the European Union; none 
produced under GMP conditions  

Å Live attenuated LSDV vaccines provide good protection in cattle and is 
superior to sheeppox virus (SPPV) vaccines  

Å Live attenuated vaccines generate more broad protective immunity 
than inactivated vaccines  

Å Immunity against LSDV is mainly cell -mediated  

Å Live attenuated vaccines provide good protection in case a 
homologous vaccine is used in combination with sufficient vaccination 
coverage (>80%)  

Å No DIVA vaccine available  
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ωWhere distribution of SPPV and GTPV overlaps with LSDV 

ςSPPV vaccines may be used for cattle against LSDV if sufficient 
vaccination coverage and other appropriate control measures 
are in place 

ςGTPV containing vaccines are not yet used against LSD but have 
been demonstrated to provide good protection against LSDV 

Heterologous  vaccines for LSD  
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Adverse reaction to MLV LSD vaccines  
 

Á Live vaccines may cause adverse reactions in some animals  

Á Generally skin reaction at injection site and slight reduction in 
milk production observed for 4 -5 days in 2 -10% of the animals  

Á Two of the South African MLV are reported to cause < 1% side 
effects in the field  

Á Some vaccines reported to cause up to 30% adverse reactions  

 

 



33  

                                      33 

Surveilllance after vaccination  

Á No DIVA vaccines  

 

Á Active and passive clinical surveillance in vaccinated herds  

Á Hampered by adverse reactions resembling disease symptoms  

 

Á DIVA -PCR testing (genetic differentiating)  of suspected cases  

Á ñDuplex-PCRò detects and differentiate wild type and vaccine LSDV strains 

Á Can be used to confirm cases of adverse reactions/field virus infections  

 

 

 



34  
                                      34 

Inactivated vaccines  

Á Safe to use in non -endemic country  

Á A recent study on SPPV has shown that also inactivated vaccines can 
confer a protective immunity in sheep, comparable to that provided 
by a live attenuated SPPV vaccine  

Á Usually raise higher antibody levels than live vaccines but no cell -
mediated response  

Á Booster vaccination needed  

Á No published studies on the duration of the protection  

Á Efficacy of inactivated vaccines is under re -evaluation  
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African swine fever  
 
 

Infected  areas  

-  A (new) threat  

Siden 1978  
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31. August 2018  

June 2018  August 2018  
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Belgium, 2 wild boar  
September 13, 2018  


