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African horse sickness sentinel surveillance 2019/20 

The African horse sickness (AHS) sentinel surveillance 

program provides additional confidence of AHS freedom 

in the AHS free and surveillance zones of South Africa. The 

program incorporates the monthly sampling of recruited 

horses proportionately selected within the zones based 

on the estimated underlying population. The program has 

two components: a sero-sentinel program that evaluates 

the changing serological status of horses on a month to 

month basis; and a PCR-based program that is used to 

detect circulating AHS viral RNA within recruits. The sero-

sentinel sampling frame is drawn up to detect AHS at 

approximately a 5% minimum expected prevalence (with 

a 95% confidence level) whilst the PCR surveillance aims 

for a 2% minimum expected prevalence. Monthly 

sampling targets are therefore approximately 60 and 150 

recruits, respectively. Individual recruits can be part of 

both programs. Sero-sentinels are required to be 

unvaccinated for at least the previous two years and are 

screened using serology prior to recruitment. The 

vaccination status of PCR sentinels is captured but does 

not influence their recruitment unless vaccination against 

AHS took place sufficiently recently to result in positive 

PCR results on their initial testing.   

The serological tests performed rely on the indirect ELISA (i

-ELISA) as the base serological test (Maree & Paweska 

2005). It is a non-quantitative assay and changes 

Adapted from The AHS sentinel surveillance program 2019-2020 season report by J.D. Grewar1 and C.T. Weyer1 
1 South African Equine Health and Protocols NPC 

Figure 1: The sentinel surveillance sensitivity of individual surveillance periods (dots) with probability of freedom curve 

(red line) based on an uninformed 50% prior probability of freedom and a probability of AHS introduction of 3% for 

the past four surveillance seasons: the season currently reviewed is the right pane – 2019/2020 season running be-

tween Sept 2019 and Aug 2020. COVID lockdown periods are also shown starting April 2020 – period 44.  
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between positive, suspect and negative results across 

paired sample events are used for evaluation. Follow-up 

serological tests include the serum neutralisation assay 

(SNT), which is AHS serotype specific. All serology is 

performed at the Agricultural Research Council - 

Onderstepoort Veterinary Research (ARC-OVR). Viral RNA 

testing was performed at the regional Stellenbosch 

Provincial Veterinary Laboratory (SPVL). The test method 

used is a University of Pretoria (Equine Research Center) 

developed and OIE validated real-time RT-PCR (Guthrie 

et al. 2013).  

General overview of results 

A total of 600 sero-sentinel samples were analysed from 

37 different farms at an average of 50 samples from 24 

different farms per month. This was a sero-sampling 

decrease of 14% from the 2018/2019 surveillance period. 

Of the tested serological samples 589 (average of 49 per 

month) could be evaluated as they had relevant paired 

results.  

 A total of 1746 PCR sentinel samples were analysed from 

72 different farms at an average of 146 samples from, on 

average, 51 different farms per month. This was a 

decrease of 7% from the previous season.   

Results 

The serology samples that could not be evaluated for 

lack of a paired sample totaled 12 samples (2% of the 

total, a decrease from 3.8% the previous season).  

Like the 2018/2019 season there was one investigation of 

importance for the period reviewed. In this case it was a 

horse that went from a negative serological status to 

suspect and then weak-positive between February and 

May 2020  

Follow-up of positive results 

Horse 28836 had a changing serological status from 

negative to suspect, to weak positive and back to 

suspect between February and June 2020.  

Suspect false positive results on serology do occur from 

time to time in the program because of the sensitivity of 

the test. When the horse tested weak positive from the 

May sample a full investigation was instituted. The 

affected horse and other horses (non-sentinel) on the 

property were tested in mid-July. Other than the suspect 

result from sentinel 28836, no other samples tested 

positive.  

A trace-back investigation was also undertaken. Because 

of COVID-19 movement restrictions, however, there had 

only been a total of 3 horses moving to within 10 km of 

farm 6020 between 2 weeks prior to the Feb 2020 

sampling (negative) and the second sample (suspect) in 

April 2020. These horses all originated in the Western 

Cape Province. Two came from stop over quarantine 

facilities, and horses moving from these had a negative 

AHS PCR test prior to movement. The third came from 

Riversdale, historically and in 2020 a AHS low risk area, 

and within ~50 km of the nearest point of entry into the 

AHS controlled area.  

There were an additional 4 sentinel holdings (constituting 

12 PCR-sentinels) within 10 km of holding 6020 and results 

from these holdings were also considered during the 

investigation. All PCR results from Jan-June were negative 

where horses were tested – in total 62 sampling events. 

The outcome of the investigation in summary: The test 

results did not indicate that a wild strain AHS virus was 

responsible for the ELISA suspect and low positive result. 

The ELISA and SNT levels were low and not what one 

would expect from an active seroconversion because of 

AHSV infection. PCR remained negative throughout. 

Follow-up investigations provided no evidence of suspect 

or positive AHS infection, and this included active 

surveillance on both the property affected and 

surrounding sentinel properties. 

In the past in the controlled area AHS vaccine virus has 

been responsible for several outbreak events. In this case 

the suspect sero-conversion happened well before the 

start of the legal vaccination period in the controlled 

area (1 June 2020), and is unlikely to have been a source 

of the serological picture seen. Past outbreaks because 

of vaccine re-assortment or reversion to virulence have 

also resulted in spread which was not detected in this 

instance. Finally, the SNT response was not consistent with 

a vaccine-associated response. 

Horse 8612 tested suspect on ELISA during the months of 

October and February 2020. This horse has previously had 

similar results and results indicate either an underlying 

cross-reaction on serology or residual maternal antibody 

playing a role in the results noted. The horse has a long 

history and maintained its negative PCR status 

throughout the season. It has since been de-recruited as 

a sero-sentinel and remains on the PCR-only program.  

Horse 23470 had a serological profile that changed 

between negative, low positive, negative and finally 

suspect between May and July 2020. Other sentinels (a 

further 6) on the property tested consistently negative – 4 

of which were sero-sentinels as well as PCR sentinels. 

Interestingly this horse was EEV positive in April 2020. 

Whether this plays a role in false-positive AHS ELISA results 

is not yet known but in future sentinels presenting with 

similar serological profiles will have prior EDTA blood 

samples tested for EEV.  

Horse 9797 had tested both positive on PCR and ELISA in 

Nov 2019. Investigations revealed that it had been 

vaccinated illegally in October 2019. While unplanned, 

this event showed the program detected a ‘positive 

case’, albeit because of vaccination. The horse was 

removed from the sentinel program.  

The investigations above account for serological and 

PCR results that resulted in investigations. There were a 

further 5 events (4 horses) that required investigation but 

where results and sample events needed to be removed 

from the program as a result. Horse 1530 was incorrectly 

identified during sampling in Jan 2020. Horse 5831 was a 

PCR sentinel whose serum was tested on ELISA in June 

and July 2020. Horse 19616 had suspect serological results 

which were not repeatable on testing by the laboratory 
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Figure 2: The underlying population of horses in the African Horse Sickness Surveillance and Free Zones of South Africa. 

These populations have been revised based on new population data collected between 1 April 2016 and 1 September 

2020. The proportional    circles represent the current sentinel populations.  
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and the initial suspect result was retracted. Follow-up 

samples also tested negative. Horse 25865 was also a 

PCR-only sentinel who was tested on serology in Jan 2020.   

Spatial considerations 

The sentinel surveillance program is based on a 

proportional sampling system with most sentinels in areas 

of the surveillance area that have the highest population 

of horses.  Figure 2 shows the underlying population and 

current sentinel farms. 

Surveillance system evaluation 

The surveillance program is designed to detect AHS in the 

AHS surveillance zone at a minimum expected 

prevalence of 5% (serology) or 2% (PCR). In this section of 

the report we establish the monthly sensitivity of the 

surveillance program where any sentinel tested negative 

in the month (on paired serology or negative PCR).  

Parameters used in this evaluation are shown in Table 1 

and analysis is based on evaluating sensitivity of 

surveillance programs (Martin et al. 2007). The previous 

surveillance program is considered as it provides historical 

information that aids in determining an accurate final 

probability of freedom as of August 2020. The final 

probability of freedom at the end of the four-year period 

(48 months) was 91.3%, a drop of 3% from the previous 

evaluation (figure 1). 

The sensitivity of the sentinel surveillance alternates 

around the 30% mark throughout. This is the fourth AHS 

season running where cases of the disease have not 

been detected in the AHS controlled area. The last time 

this occurred was in the period between the 2006 and 

2011 outbreaks where, for four full seasons running, the 

area was AHS free. 

Impact of COVID-19 lockdown 

Evaluating the surveillance system gives an insight into 

the impact that lockdown restrictions had on the ability 

to detect AHS should it have occurred. While the ability 

to perform regulatory Veterinary services was considered 

essential, the ability to move around freely and easily, 

and the consent for allowing officials onto properties for 

surveillance was hampered and clearly shows in the 

number of samples that were taken in April 2020 and 

after. April 2020 was the month most affected when level 

5 lockdown restrictions were in place, and during that 

month the sensitivity of the program reached a 4-year 

low of 14.4%. This results in a drop of 56.7% from a pre-

COVID April average of 33.18% and a 54.2% drop in 

sensitivity from the pre-COVID monthly average of 

31.42%. The drop in system probability of freedom was 

affected but because of the ability for prior probability of 

freedom to inform ongoing probability of freedom the 

impact was not as dramatic – a drop from 92.6% to 

91.15% between March to April 2020 occurred. Relatively, 

this is high – the standard deviation in the plateau phase 

of probability of freedom between Sept 2018 to 

December 2019 was 0.45 percentage points. 

Overall the 3% drop in probability of freedom from Aug 

2019 to Aug 2020 relates to the impact of COVID 

restriction on movement as well as (albeit slightly) on the 

increase (1259 compared to 1181) in total herds 

estimated in the surveillance area year on year.  

Discussion and conclusion 

The primary goal of demonstrating AHS freedom for the 

2019/2020 AHS season was achieved. The PCR testing in 

conjunction with the serology testing does assist greatly in 

the analysis of the system and for follow-up in suspect 

cases. All investigation reports are shared with Provincial 

and National Veterinary Services. 

A 4-year review of sentinel results show that the 

probability of freedom attained for this program, at an 

animal design prevalence of 5% and herd-level design 

prevalence of 2%, shows a 91.3% probability of freedom 

from AHS, in the AHS surveillance and free zones, as a 

result of sentinel surveillance.  
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New publications 

A special issue of the Scientific and Technical Review of the World Organisation for Animal Health (OIE) was published 

this month. The issue focusses on the impacts of disasters on animals, people, the environment and the economy. 

Case studies are included detailing the response by Veterinary Services to previous disaster events around the world, 

including hurricanes, disease outbreaks, drought and human conflict. The goal of the special issue is to increase 

resilience by encouraging capacity building for response and preparedness in the future.    

Western Cape Veterinary Services 

were invited to contribute an article 

discussing the adaptations made by 

Veterinary Services in response to 

the drought and impending “Day 

Zero” crisis in the province in 2018 

(fig 3). At the time, many water-

saving changes were made by staff, 

both in the office and in our 

personal lives. The combined efforts 

of citizens of the Western Cape 

resulted in disaster being averted.   

The paper was authored by the two 

State Veter inar ians  in  the 

Epidemiology Section: Laura Roberts 

and Lesley van Helden, as well as 

State Veterinarian Oudtshoon, 

Cathy Fox; State Veterinarian Export 

Control, Fabian Fiff and Technical 

Manager of Animal Health, Dawie 

Visser.  

Roberts, L.C., van Helden, L.S., Fox, 

C.A., Fiff, F. & Visser, D.J., 2020, 

Provincial Veterinary Services 

respond to drought in South Africa, 

Scientific and Technical Review, 39(2). https://doi.org/10.20506/rst.39.2.3092  

 

Our colleague, Tasneem Anthony, from the Provincial Veterinary Laboratory published an case report of vaccine-

induced meningoencephalitis in alpacas given live attenuated Rift Valley fever vaccine. The abstract was published 

in the Journal of the Federation of American Societies for Experimental Biology earlier this year. 

Anthony, T., van Schalkwyk, A., Romito, M., Odendaal, L., Clift, S.J. & Davis, A.S., 2020, Rift Valley fever virus live 

attenuated vaccine strain Smithburn can cause meningoencephalitis in alpacas, Journal of the Federation of 

American Societies for Experimental Biology, 34(S1). https://doi.org/10.1096/fasebj.2020.34.s1.03843  

Figure 3: Theewaterskloof dam in February 2018 (Photo: M North) 
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Five more ostrich compartments were reported as affected by the H7 avian influenza (AI) outbreak, bringing the 

total to 19 in September. One is west of the Heidelberg area (total now five), one in the Riversdale area and three 

near de Rust, east of Oudtshoorn. H7 AI virus was detected via PCR on one of the compartments near de Rust, but 

the tentative H7 diagnosis is based on serology only on the other compartments.  

Low pathogenicity AI H5 was also detected on an ostrich compartment in the Oudtshoorn area. The compartment 

was classified as exposed to H7 AI based on antibodies detected in August but tracheal swab samples taken as part 

of a second round of follow-up sampling in September tested PCR positive for H5 AI. Sequencing of the HA cleavage 

site at OVR identified a low pathogenic H5 AI virus. 

One ostrich compartment in the Riversdale area, which tested AIV sero-positive at the end of August, has been 

classified as exposed to H6 AIV, based on serology. 

A bat-eared fox was found dead on a farm near Wellington in an area where a flock of sheep grazes. It 

subsequently tested positive for rabies. No wounds were found on the sheep, and they will be kept under 

observation for any abnormal behaviour. All 28 dogs and cats on the farm were vaccinated in response, as well as 

277 additional dogs and cats in the surrounding area. 

A farmer from the far north of the province reported that an unvaccinated dog had recently died after showing 

clinical signs suspicious of rabies, including increased salivation, paralysis in its hind legs and whining and chewing on 

its cage and bedding. The dog had been in contact with a bat-eared fox that appeared ill some time ago. 

Unfortunately the dog was buried in an undisclosed location after it died and could not be sampled. No human 

contacts were reported. Dogs and cats in the area were vaccinated in response.  

Emaciation occurring over time was noticed in a flock of dorper sheep near Worcester. A post-mortem was done 

and Johne’s disease was diagnosed. The last introduction into the flock was five years previously. The farm was 

placed under quarantine and the owner plans to vaccinate the flock. 

Brucella ovis was reported in rams on two properties near Bitterfontein. 

After recent introductions to the flock, sheep on a farm near Stellenbosch were seen itching and biting, with large 

patches of wool loss (fig 4). Sheep scab was diagnosed. The sheep were treated twice under official supervision. 

Autogenous vaccine was prepared for sheep in the 

Beaufort West area to combat an outbreak of orf 

(contagious pustular dermatitis). 

Mange was detected in newly purchased pigs near 

Melkbosstrand. 

Geeldikkop (secondary photosensitivity caused by 

ingestion of Tribulus terrestris) was reported in sheep 

near Vanrhynsdorp. 

Five ewes died of acidosis in the Beaufort West area 

after they were fed maize ad lib. 

Lambs in the Beaufort West area were diagnosed on 

post mortem as having died of starvation owing to 

their mothers not having enough milk in the drought 

conditions. 

Many suspect cases of Witstorm poisoning were 

reported from the Beaufort West area. 

Lumpy skin disease was reported in dairy cattle 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 4: A sheep showing lesions caused by sheep scab 

(Photo: M Fourie) 


