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When we think of  invasive species, the first picture to 
pop into our heads is probably of alien vegetation 
choking up waterways, or maybe of an agricultural pest 
like a borer beetle, causing damage to crops.  

Invasive species are commonly defined as organisms 
that did not occur in a specific area until they were 
introduced by human activity, and that spread in a way 
that causes damage to existing ecosystems. Many 
pathogens thus fit the profile of invasive species just as 
well as any larger invasive organisms. 

Much of the work of state veterinary services involves the 
prevention and control of diseases designated as 
controlled disease by law. Many of these diseases are 
designated as such because they are exotic i.e. have 
not occurred in South Africa before, and because they 
have the potential to cause severe harm to natural 
ecosystems, human health, animal welfare and the 
economy. 

The current global pandemic of COVID-19 is an example 
that unfortunately illustrates this concept very well. It is, 
however, not by any means the first introduced disease 
to have had a profound effect on South African society. 

I was privileged to be able to contribute to a chapter in  
a book published this month, Biological Invasions in South 
Africa (fig 1). The book details the drivers and impacts of 
biological invasions in our country, as well as their 
management and current research. Chapter 10, 
Pathogens of Vertebrate Animals as Invasive Species 
(van Helden, van Helden and Meiring), explores aspects 
of some of the animal and human diseases that have 
occurred in our country’s history.  

Some diseases that are introduced never manage to 
become established, while others move through a 
susceptible population like wildfire before dying out. A 
classic example of the latter is rinderpest, which arrived 
in South Africa in the late 19th century, killing millions of 
cattle and wild ungulates as it moved across the 
country. The effects of this disease were numerous on 
the ecosystem, the agricultural landscape and on the 
humans who relied on cattle for food, labour and 
income. For instance, the loss of cattle forced many 
South Africans to become migrant mine workers, 
disrupting their previous way of life and leading to many 
socio-economic and political issues still experienced in 
our country today. 

More insidious damage is caused by diseases that have 
the ability to establish themselves as endemic when the 
right set of host, pathogen and environmental 

circumstances are present. After failure to eradicate the 
first initial outbreak our resources must be used 
indefinitely to control the effects of these diseases. For 
example, many of our veterinary services resources are 
spent on the perpetual battle against canine rabies. 

Previous outbreaks have had profound and lasting 
effects on our society and environment. That the current 
global pandemic will change our society is not a 
question, but it remains to be seen what changes will 
occur, both within and out of our control. 

For those interested in reading the book it is available 
online (open access) at  
https://link.springer.com/book/10.1007/978-3-030-32394-3  

Chapter 10 can be read at  
https://link.springer.com/chapter/10.1007/978-3-030-
32394-3_10  

Figure 1: The cover of Biological Invasions in South Africa 
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Adapted from the African horse sickness surveillance 
report: Freedom from dourine, Cape Town Metropole, 
April 2020 by Drs Aliya Davids and John Grewar 

Dourine is a sexually transmitted trypanosomal 
(Trypanosoma equiperdum) disease of equids. Dourine 
freedom is required for the Cape Town Metropole for 
horses exported from South Africa to the European Union 
(EU). This surveillance requirement is over and above the 
pre-export testing of horses in Kenilworth Quarantine 
Station (KQS), which is done approximately 21 days prior 
to export. A freedom from disease survey was therefore 
undertaken in February 2020 to provide further evidence 
of freedom from this disease to facilitate the trade of live 
horses from South Africa.  

The disease is considered present in South Africa with an 
average of 29 cases reported a year between 1993 and 
January 2018. The Western Cape Province, within which 
the EU territory of dispatch is located (i.e. the African 
horse sickness (AHS) free zone), has reported only three 
cases in this 25 year period, in Paarl, Knysna and 
Bredasdrop in 1999, 2007 and 2012 respectively.  

Export associated testing for dourine has been historically 
the primary surveillance focus in the current territory of 
dispatch. The majority of permanent horses in this area 
are, however, Thoroughbred racehorses 
in training. This industry has an active 
dourine surveillance program within its 
Stud Health Scheme where all maiden 
and barren mares are tested for a 
variety of diseases, including dourine. All 
registered stallions are tested annually 
prior to the breeding season.  

As a prelude to the surveillance 
described here, two active surveillance 
events in February 2018 and 2019 where 
88 and 95 horses were tested 
respectively have been performed in 
the AHS free and surveillance zone using 
sera from current AHS sentinel animals. 
No positive cases were detected and 
these reports are available online at 
www.myhorse.org.za. 

Freedom from dourine infection is 
required to be shown in the territory of 
dispatch to comply with EU certification 
requirements for the export of live horses 
from South Africa to the EU. This 
surveillance report focusses on the 
actual territory of dispatch and shows 
freedom from dourine at a point in time 
in the first quarter of 2020.  

For the purposes of this surveillance the 
case definition was based on the 
complement fixation test (CFT) which 

was used to screen all selected horses. While information 
from each horse regarding its sexually active status, its 
dam and sire and its sex and date of birth were 
obtained, no positive results were obtained and further 
follow up and clinical investigation of sampled horses 
was not necessary. 

Survey parameter definitions 

Unfortunately the epidemiologic description and 
published information regarding dourine occurrence is 
sparse, and survey parameters could not be chosen on 
well-defined proportions. A single stage random 
sampling frame was chosen for this survey since: 

· the population all occur in a very small area within 
the greater survey area at risk (see Figure 2) 

· they are all horses that are imported into the survey 
area (no breeding occurs in the survey area to the 
best of our knowledge) and will come from a variety 
of different holdings/locations 

· planned sexual contact is unlikely between animals 
and this is true for all establishments in the survey area 

· a census level individual horse sampling frame was 
available 

Minimum expected prevalence: In the absence of 

Dourine surveillance report 

Figure 2: ZA 1 - Cape Town metropole area defined in EU 2018/659 
including the initial sampling frame for this surveillance activity  
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international, regional and trade partner guidelines, the 
minimum expected prevalence (design prevalence) of 
2% of horses was chosen.  

Test sensitivity and specificity: The test sensitivity of the 
CFT has not been explicitly published, particularly in the 
South African context. Internationally it has been shown 
that the CFT may be less sensitive than other serological 
tests for dourine. The CFT has been the global standard 
for international movement of horses and the sensitivity 
should be relatively high – a best scientific guess of 90% 
CFT sensitivity was used to determine the sample size. A 
test specificity of 100% was assumed since any suspect or 
positive result would have been followed to a final 
decision based on the case definition used.  

Population-level sensitivity: A type one error rate of 5% 
was used reflecting a 95% probability level of detecting 
dourine should it exist within the survey parameters.  

Population size: Population data (herd (N=21) and 
individual horse level (N=636)) were obtained through 
census derived from existing systems within the Western 
Cape Province. Census information (on individual horse 
level) is available since the permanent holdings are part 
of the existing AHS Multiple Movement Scheme which 
requires ongoing census updates. The sampling frame 
was extracted on 10 January 2020. There were 21 
holdings with a total of 636 horses. Holdings averaged 30 
horses; had a median of 28 horses; and ranged between 
1 – 118 horses. Evaluation of the surveillance after it was  
performed used an updated population census 
reflecting the changes between January and February 
when the surveillance was performed. 

Random replacement horses were selected from the 
same holding where pre-selected horses were not 
available to sample.   

Horses to sample calculation: Calculations for the total 
number of horses to sample were made in EpiTools 
(Ausvet (Pty) Ltd: http://epitools.ausvet.com.au/) using 
the “Sample size to achieve specified population level 
sensitivity” option. Using the variables mentioned a 
sample size of 146 horses was established. The 146 horses 
in the final sample selection were selected randomly 
from the outbreak population using a random sample 
selector, also in EpiTools – “Random sampling from a 
sampling frame”, with a simple random sampling 
strategy, sampling without replacement, and, as 
mentioned earlier, no stratification or subgrouping. 

Results 

A total of 145 horses were sampled on 18 holdings across 
the AHS free zone from 17-18 February 2020. A total of 
596 horses were present in the free zone in this period. All 
145 samples tested negative for dourine antibody using 
the CFT (tested at the Agricultural Research Council’s 
Onderstepoort Veterinary Institute). Post-surveillance 
evaluation was performed and the sensitivity of 
surveillance was 94.8% with a 95% probability of freedom 
if a prior probability of freedom of 50% was assumed, 
and a 99.4% probability of freedom if a prior probability 
of freedom of 90% was assumed. 

A total of 68 of the pre-selected horses were not 
available for sampling when the survey took place. The 
majority (n=40; 59%) were not present when sampling 
took place, with the remainder not sampled for the 
following reasons: due to race within 7 days (n=11); 
recently treated by a veterinarian (n=2); trainer not 
present to give consent (n=9) and unsafe to sample 
(n=6). Replacement horses were selected randomly.  

There were a further three holdings that were no longer 
training and did not have horses present in February 
when the sampling was performed. One holding had 
only one horse in the initial sampling frame and it had 
not been selected for sampling. In the interim however, 
a new trainer had started in the Milnerton training yards. 
A random selection of horses from this yard were used to 
replace the three holdings that had been selected to be 
sampled but were not available to sample.  

Discussion, considerations and conclusion 

We conclude that, if dourine was circulating in the AHS 
free zone in February 2020 at a level of 2% or higher, we 
would have been 95% sure that our surveillance would 
have detected it, and there is a 95-99% probability that 
the area is free from dourine. This surveillance activity 
was primarily driven by the definitions of freedom 
required for trade of equines between South Africa and 
the EU. The geographical scope of the event was very 
limited and by default limited to a very distinct 
population of horses. This underlying population at risk 
would be low risk for dourine infection as they are young 
Thoroughbreds in training from a sector of the industry 
that has a stud health scheme which includes dourine 
surveillance. This program is just a part of the overall 
dourine surveillance undertaken in the Western Cape, 
and adds to the evidence that allows dourine freedom 
statements to be certified by exporting officials.  

The historical case occurrence within the Western Cape 
Province is very low and cases have not, to our 
knowledge, occurred within the targeted surveillance 
area. While cases have occurred in the country, 
reported cases have occurred sporadically. This situation 
makes it difficult to establish a minimum expected 
prevalence to survey for, should dourine exist within the 
population.  
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Two ostrich compartments in the Riversdale area tested avian influenza (AI) sero-positive in November and February 
respectively.  Although the first compartment tested sero- and PCR-negative on follow-up testing, suspicious results 
from the initial positive test and testing of the positive birds at the abattoir meant that highly pathogenic avian 
influenza (HPAI) could not be ruled out. The outbreak was therefore reported to the OIE. 

The second compartment in the Riversdale area showed antibody reactions suspicious for HPAI H5 on a slaughter test 
but was completely negative on follow-up testing, so has been reported to national Animal Health as resolved. 

The slaughter bird group on an ostrich compartment in the Heidelberg area tested AI sero-positive in early January. 
The initial positive test was suspicious for  HPAI H5 but there were no reactions to H5, H7 or H6 antigens on the follow-
up test and the younger birds tested negative after the slaughter group was sent to the abattoir. This outbreak is 
therefore also resolved. 

An ostrich compartment near Oudtshoorn tested AI sero-positive mid-January. Initial antibody tests showed reactions 
on a wide variety of antigens, including H5 and H6, so the compartment was reported to the OIE as infected with 
HPAI. Follow-up testing showed only low-titre reactions on antigens that would indicate H5 infection and rather 
suggested a HxN2 infection.  

An ostrich compartment in the Mossel Bay area tested sero-positive for avian influenza in late March. The property 
contains birds older than five months, destined for slaughter. A group of birds was moved onto the farm in early 
March, but tested negative pre-movement and comes from a farm with a history of other recent negative tests. 
Trace back testing will be done. No virus has been found in follow-up testing.  

Sudden deaths of wild doves were seen in Cape Town: 
Þ In Bothasig, several laughing doves and Cape turtle doves (fig 3) found dead tested positive for pigeon 

paramyxovirus. 
Þ In Kraaifontein, a Cape turtle dove was found showing signs of respiratory distress and died shortly afterwards. 

A necropsy revealed pneumonia and further testing showed the cause of death was psittacosis, caused by 
Chlamydophila psittaci. In the past few years, there have been several cases of psittacosis in pet parrots kept 
outdoors, and it has been suspected that the disease was transmitted by infected wild birds. This case provides 
evidence of a wild bird infected with psittacosis. 

A bat-eared fox on a farm near Darling showed abnormal behavior when it did not run away from the farm dog or 
fight back when attacked. The fox tested positive for rabies. The farm dogs and cat had been previously vaccinated 
against rabies and were revaccinated in response to this case. 

An emaciated ewe on a farm near Moorreesburg was slaughtered and tested positive for Johne’s disease. The 
farmer had been noticing the occasional sheep becoming emaciated for the past six months. The farm was placed 
under quarantine and the farmer plans to vaccinate the flock in future. 

A sheep died of Pasteurella and 
two ewes were affected by pulpy 
kidney in Lutzville. Two rams were 
also badly affected by 
pasteurellosis near Ebenhaezer. 

A dog was euthanased as a result 
of distemper in Beaufort West.  

Many cases of pig mange were 
seen near Atlantis. 

Red lice infestation was 
detected in a sheep flock near 
Caledon. 

Outbreak events 

Disclaimer: This report is published on a monthly basis for the 
purpose of providing up-to-date information regarding          

epidemiology of animal diseases in the Western Cape Province. 
Much of the information is therefore preliminary and should not 

be cited/utilised for publication 

Epidemiology Report edited by State Veterinarians Epidemiology: 

Dr Lesley van Helden  (lesleyvh@elsenburg.com)  

Dr Laura Roberts (laurar@elsenburg.com) 

Previous reports are available at www.elsenburg.com/vetepi 

Figure 3: a laughing dove (left) and Cape turtle dove (right) (Photos: C Sharp and 
B Ralphs)  


