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Summary  
 

This paper work is the result of activities carried-out by the authors in the framework 
of a simulation competitive exercise with other 15 European countries, based on different 
scenarios on occurrence of FMD. FMD virus infection induces antibodies both against 
structural and non-structural virus proteins. A high purified vaccine doesn’t involve antibodies 
against FMD virus non-structural proteins. On this base, the use of already performed ELISA 
can discriminate between infected and vaccinated animals. Specific legislation on the control 
of FMD foreseen the application of stamping-out, measures in the protection zone and 
completion of all compulsory measures after 15 days, measures in the surveillance zone and 
completion the mandatory measures after 30 days and regain the status of FMD free country 
without vaccination, after 3 months from the extinction of the last outbreak and completion of 
all measures imposed in accordance with NSVFSA Order 43/2006. When the risk of disease 
spreading increases, the legislation allows the use of protection vaccination, without 
stamping-out and regaining the status of FMD free country with vaccination, after 6 months 
from the lifting the measures for the last outbreak and the application of all legal measures. 
Legislation also allows the use of suppressive vaccination (vaccination-to kill), killing the 
vaccinated animals, setting up all legal measures and regaining the status of FMD free 
country after 3 months from the extinction of the last outbreak, postvaccination 
serosurveillance and the application of all legal measures. The application of stamping-out 
approach in the big pig and bovine holdings, to control FMD, created over the world major 
crisis and became almost inoperative. Since vaccinated animals may become subclinically 
infected with FMD virus, following challenge exposure, it is necessary either remove all 
vaccinates to kill them, or to detect and remove vaccinates in which virus is circulating or has 
established persistent infectious (vaccinate to live), in order to regain the most favoured 
trading status of FMD free country without vaccination. The later approach can be supported 
by testing vaccinated animals for the presence of antibodies to certain non-structural 
proteins of FMD virus and we succeed to describe the most suitable approach, in order to 
regain the free status for FMD, in a period of 3 months, compatible with stamping-out 
approach.  

Key words: FMD, non-structural protein, antibodies, vaccination 
 

According to EU legislation FMD outbreaks could be controlled by the 
application of a variety of measures including culling of infected animals, imposition 
of farm quarantine, restrictions of animal movements and their products, tracing of 
the spread of infection and vaccination, with or without subsequent culling of 
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vaccinated animals. According to OIE Terrestrial Code, a period of 9 months is 
required from the last outbreak, to regain the FMD free status country without 
vaccination. If vaccination is used, a period of 12 month is needed after the last 
outbreak had occurred, to regain the same status (1).   

Since 2001 the interest in Europe to use vaccination increased as a means 
of reduction reliance on culling the animals. Spread of FMD virus from an outbreak 
could be checked by a short period of emergency vaccination of surrounding herds, 
reducing the need for large-scale pre-emptive culling of at-risk animals (1). 

At the same time, vaccinated animals may still be infected, transmit virus 
and become carriers, with or without clinical sings. Infected animals should be 
detected and eliminated and clinical and serological surveillance can help to 
identify susceptible animals (1). 

Conventional serological methods for FMD, such as liquid phase blocking 
ELISA, the solid phase competition ELISA or the virus neutralisation test are 
reliable to measures antibodies to the structural proteins of FMD virus. This type of 
antibodies is induced by both infection and vaccination. Alternatively test can be 
used to measure antibodies to the non-structural proteins (NSP) of FMD virus, 
since these antibodies are specific for infection and are not induced by vaccination, 
providing the vaccines used have been formulated using FMD antigens that have 
been purified to remove most of the non-structural viral proteins. A number of 
different ELISA tests have been developed to detect antibodies to NSP FMD virus 
(1).   
 

Materials and methods 
 

The purpose of this paper is to present the results of a simultaneous 
exercise scenario organised by the European Commission with 16 Member States 
and non-Member States countries, working in 8 groups, in order to prove that, a 
post vaccination FMD surveillance scheme using NSP ELISA could be an 
alternative to stamping-out and regaining the FMD free status is obtained in a 
shorter period than those mentioned at introduction.  

The background of the scenario assigned to Romania and Moldova had 
the following details: the sheep trader, whose farm was infected via the butcher 
spread the virus to cluster 3 (to be solved by Romania and Moldova) by selling 
infected sheep; the disease was detected only after the virus had already spread to 
several sheep and pig farms, at 40 clients, being identified 15 outbreaks until the 
15th March; the last outbreak of FMD had been detected almost three weeks after 
the detection of the first index case.    

The characteristics of the cluster to be solved were: low animal density 
for cattle: 919 holdings with 7428 cattle; medium animal density for sheep and 
goats: 439 holdings with 10.637 animals; very low animal density for pigs: 33 
holdings with 165 animals. There are holdings with mixed species of animals: 
several species - 8, cattle and pigs - 22, cattle and sheep - 150, sheep and pigs - 1.  

The size of cluster was established at 1440 km2. 
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Some specifications of the cluster set out that, there is no distinction 
between protection zone, surveillance zone and vaccination zone; the cluster is 
surrounded by a mountainous area and no animal is moved towards the pastures 
in the mountain area; there are no animals in the surveillance zone; no additional 
buffer zone is delimited around the vaccination zone of 706 km2; the vaccination 
campaign started on the 9th of March and was applied as a uniform regime; the 
time setting for the exercise, including sero-surveillance, is the second half of April, 
at least one month after the last outbreak and the completion of the vaccination 
campaign; all diseased and susceptible animals were culled in the affected 
holdings; only sheep, goats and cattle had been vaccinated, pigs remained 
unvaccinated.  

The objective of the exercise was to design and interpret a surveillance 
scheme using NSP tests for vaccinated sheep, goats and cattle and for non-
vaccinated pigs; to present suitable follow-up investigations of the sero-positive 
herds and animals and manage them to prove FMD free status with vaccination of 
that zone, according to the OIE general and specific sero-surveillance guidelines 
and the EU legal rules. 

In order to solve the tasks of the exercise, the criteria to be fulfilled for FMD 
free status with vaccination (appendix 3.8.7. of the OIE Terrestrial Code) and a list 
of NSP ELISA test have been supplied for us. 

The works carried out were shared for each animal species involved. 
The surveillance scheme using NSP ELISA has been performed as two-

stage surveillance schemes in large areas for cattle, by calculating the first-stage 
sample size at herd level and then the second-stage sample size at animal level. 

For the procedural approach, in order to calculate the first-stage sample 
size at herd level, we chose, from the supplied list, the NSP Cedi ELISA, having a 
herd sensibility of 99,9% and a herd specificity 99,5%, after this we filled in the 
number of cattle involved (919) and we selected the minimum expected prevalence 
with the minimum number of herds to be sampled  and the minimum number of 
reactors. The figures obtained revealed a minimum expect prevalence of 1,6% with 
a number of 386 herds to be sampled from a total 919 and only with 4 reactors. 
Any other prevalence involved either more herds to be sampled or more reactors.         
 In order to calculate the second-stage sample size at animal level, we 
selected NSP Cedi ELISA for individual animals, with an animal sensibility of 86,4 
and specificity – 99,5%, than we filled in the number of cattle 7428 and we selected 
the minimum expected prevalence corresponding to the few numbers reactors, and 
resulted that we have to test 505 animals from 7428. 
  

Results  
 

After this, we used Free Calc Programme in order to detect Null Hypothesis 
and Alternative Hypothesis for observing those 5 reactors. The result was 
p=0.049497 as being the probability of observing 5 reactors of fewer in a sample of 
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505 animals from a population with disease prevalence of 1.8%. The probability 
alternative hypothesis was p=0.111685, that means the probability of observing 5 
reactors of more in a sample of 505 animals from a disease free population.  
 The conclusion of Free Calc Programme was that these results are 
adequate to reject the null hypothesis and conclude that the population is free from 
disease at the expected minimum prevalence of 1.8% at the 95.05% confidence 
level. 
 We presented the measures to be carried out, taking into consideration the 
results obtained. First step was to identify those 5 animal reactors from 386 
holdings. The second step consisted in retesting the herds with reactors and in 
case of positive results all these herds have to be slaughtered and if the results are 
negative, only false positive animals (reactors) have to be removed and destroyed.   
 All these procedures last almost two months.  

 
Conclusions 

 
 Applying post-vaccination FMD surveillance scheme using NSP ELISA, we 
are able to prove that the virus is not circulating among the animals, in a specified 
area, so to demonstrate FMD free status without stamping out of all animals in a 
shorter period than other policies carried out to control the disease mentioned at 
introduction.  
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