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Overview

The African horse sickness (AHS) sentinel
surveillance program is aimed at providing
additional confidence of AHS freedom in the
AHS free and surveillance zones of South
Africa. The program incorporates the monthly
sampling of recruited horses proportiorey
selected within the zones based on the
estimated underlying population. The
program has twosystemsof focus¢ a sere
sentinelprogramthat evaluates the changing

serological status of horses on raonth to
month basis; and a P@Rsed program that is
used to detect circulatingAHSviral genetic
material (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
targets are therefore approximately 60 and
150 recruits respectivelylndividual recruits
can be part of both programserasentinels
are required to be unvaccinatefbr at least
the last two years andare screened usg
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

A detailed description of the program is
available in the January 2016 Western Cape
Epidemiology  Report, obtainable  at
http://www.elsenburg.com/vetepi/epireport
pdf/January2016.pdf The report for last
season (2012016) can be found in the
September 2016 Epidemiology Report at
http://elsenburg.conivetepi/epireport pdf/S
eptember2016.pdf The serological tests
performed rely on the indirect ELISAE(LISA)
as the baseserologicatest (Maree & Paweska
2005) It is a nonquantitative assay and
changes between positive, suspect and
negative results across paireahmple events
are used for evaluatianFollowup serological
tests include the serummeutralisation assay
(SNT) which is AHS serotype specific. All
serology is performed at the Agricultural
Research CouncilOnderstepoort Veterinary
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Institute (ARGVI). Viral RNA testing is
LISNF2NYSR 4 (KS
Veterinary Genets Laboratory under
coordination of the Equine Research Centre
The test used isn ERC developed retrhe
RFPCRGuthrie et al. 2013).

This report covers the 2812017 AHS season
from 1 September 204 to 31 August2017.
According to the results, the sentinel
surveillance program did not detect an
incursion of AHS during the 2016/2017
season

General overview of results

A total of 689 serosentinel samples were
analysed from 39 different farms at an
average of 57 sampldsom 29 different farms
per month This was an increase bf6% from
the 20152016 surveillance period. Of the
tested serology samples660 could be
evaluated as they had relevant paired results
(Figurel) ¢ this averages out t®5 sampling
events per month.This is a 6% increase
compared to the 2015/2016 season.

A total of 1766 PCR sentinel samples were
analysed from 59 different farms at an
average ofl47 samples from, on average, 50
different farms per mont. This was a
decreaseof 9.29%from the previous season.

Serology

Figure 1 shows the broad serological
outcomes for the period. The total serology
samples that could not be evaluated for lack
of a paired sample amounted t89 samples
(4% of the total). This compared 2014/2015
where 56 samples could not be evaluate8%

of the total). A total of 3 serology evaluations
indicated an increase in status warranting
investigation ¢ these will be dealt with
individually below.

L YAQ

Outcome category

Count
Figurel: Broadoutcomes for serological evaluation for
the period under review. Increasing serology
incorporates both the negative to suspect/positive and
the suspect to positive permutations for serological
change across paired samples.

PCR

Figure2 shows the resultsof the PChased
surveillance.Except for one result, all PCR
results were negative. One positive result was
from a vaccinated horse; see individual
section below

Qutcome

Count
Figure 2: Broad outcomes for PCR evaluation for the
period under review. The single positive was a
vaccinated horse that was also responsible for one of
the increasing serology titres shown in Fig 1.

Results: Increasing sero-status
| PCRPositive

A total of 3 serological evaluationsrom 3
different horses returned an increasing
serological status for the sentinel in question.
The PCR positive res(it=1) was detected in

a horse that also had an increasing serological
titer in the same month.

The section below provides detail of the
evaluation of the 3 horses that had results
that triggeredspecificevaluation.
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Individual horse evaluations

outcome

. PCR: Negative
. PCR: Positive

. Serology: Change Negative to Positive

Serology: Change Negative to Suspect
. Serology: Change Positive to Negative

Seralogy: Change Suspect to Negative
. Serology: No duplicate sample

. Seralogy: Stable Negative

Figure 3: Legend for the individual horse serological
and PCR outcomes for the section below

Holding 139: Horse 1783

Horse 1783 was a testase for the sentinel
process. @ were made aware that the horse
was vaccinated by the owner in June 2017
This information was not revealed to
laboratory staff. Both the PCR and ELISA
returned positive results in July 201Fidure

4) and the sentinel was removed from the
program in August.
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Figure4: Horsel783result series
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Figure5: Holding 139 sentinelscohort of horse 1783.
No further adverse findings were seen other than the
vaccinated horse.

There were no adverse findings from the
other sentinels on the same propertfigure
5)

Holding 77: Horse 9685

Horse 968%ad an increase in serological titre
from negative the previous month to positive
in June2017 Figure6). SNT's were requested
on the sample There are 8 PCR sentinels on
the property, only one of which takes part in
the serasentinel program. When sentinels
were sampled, serum and EDTA samplese
collected from all 8 sentinels. The initial
concern was that samples had been
incorrectly labelled and the incorrect sample
submitted for serology. There was no clinical
indication of an infectious disease on the
property.

SNT results showed diffa positives (all
serotypes barAHS type P indicating likely
prior vaccination. PCR resulgere negative
for April, May, JuneJulyand Augustfor this
horse indicating unlikely exposungrior to,
during or afterthe seropositive result The
Julyserum samplereturned anegative result
which remained negative in Augugtll cohort
animals were negative on PCR, with/9
sentinelstested onPCR in May and June over
and above theaffected horsgFigure?).

The clinical evidence and testing confirmed
that the most likely reason for the June 2017
positive ELISA and multipgerotypes onSNT
was an incorrect sample being allocated to
this sentinel.

[ 9885

PCR1

Test

Jan17  Feb17  Mar17  Apr17  May1?  Jun1?  Jul17  Aug1?
Month

Figure6: Horse9685result seriesshowing a single
negative to positive transition on ELISA with an
immediate return to negative the following month.
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Figure7: Holding 77 cohort of horse 9685.

Holding 112: Horse 9797

Horse 9797 had an initial recruitment sample
collected in March 2017 when the foal was 6
months old. Serologyas positive but ashe
foal was young it waglecided to continue
sampling it as a serosentinel (Note the
recruitment sample is not showim Figure8).
The April 2017 sample was negative and the
May 2017 sample tested suspect GELISA
O9[ L{! @FrftdsS 27F
horse was8 months oldn May 2017

| 2 NB S  dulydseddgical result was
negative and it remained stable negativi

August, which is theend of the period
currently under reviewThe foal was sampled
for PCR testing in Mayulyand Augustnd all
results were negative.Two cohort horses that
were tested oer the same time period were
negative on PCR and one was a ssFotinel
that remained negative throughout the period
(Figure9).

It was concludedhat maternal antibodys the
most likely source othe suspect result in
May.

9797

Test

Jan17  Feb17  Mar17  Apr17  May17  Jun17 17 Aug17
Month

Figure8: Horse1509result seriesshowing a single
suspect result with a return to sermegativity.
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Figure9: The farmsentinel cohortassociated with
horse 1509

Spatial considerations

The sentinel surveillance program is based on
a proportional sampling system with most
sentinels in areasf the surveillance areahiat
have the highest populationf horses. Every
year an evaluaton of the distribution of the
sentinelsis undertakento establish whether
there are areas where improvements are
required. This is going to be increased to
evaluating on a quarterly basfer the next
season.

Figurel0, Figurell and Figurel2 shows the
underlying population and current sentinel
farms and the monthly average distribution of
sentinels in the sero and PCR sentinel
programs respectively.

In generalrepresentativenessvas obtained
spatially with only the Paarl grid requiring an
improvement in both sero and PCR sentinels.
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vr 1' rl:.:;g Velddri Bergrivier Moravia
22 farms 2. 7 farms 21 farms
24 horses
14 horses horses M

Hopefield Mooreesburg

27 farms 31 f{gms
1 horses 40 horses
Yzerfontein Malmesbury |Riebeek-Kast:
4 fa 48 farms 35 farm:
11 horses 26 horses 39 horses
Legend
Surveillance Holdings
* 1 to 3 sentinels
® 3to5
@® 507
@
Control Zones
[ AHS free zone
___| AHS surveillance zone
Underlying Population
(] 0-10 horses Cape Point
[] 10-50 0 farms.
[0 50 - 350 0 horses
Bl 350 - 1000 10 0 10 20 30 40km
B 1000 - 2420 - .

Figure10: The underlying population of horses in the Surveillanaed Free Zones of South Afric@hese populations
have been revised based on new population data collected between 1 April 2016 and 1 October 2017. Proportionally
these populations have a similar distribution compared to the original sentinel surveillance plan. The proportional circles
represent the current sentinel populations.
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Figurell: A map showing the AHS surveillance and free zone where S&R@nel surveillance has taken place for the
2016/2017 season. The map depicts the various areas with th&rget serology samples in ordeto detect a 5%
minimum expected prevalence using a proportional sampling franTde orangeto red areas are areas wher8ERO©
sentinels wee, on averageacking while thelight-green to green areas show where surplus SER@ntinels were
sampled.Cream areas depict where the target was generally attained.
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Figure12: A map showing the AHS surveillance and free zone where-&@/Rnel surveillance has taken place for the
2015/2016 seasonThe map defrts the various areas with their target PCR samples in order to detect a 2% minimum
expected prevalence using a proportional sampling franTée orangeto red areasare areas wherédP?CRsentinels wee
lacking on averagevhile the light-greento greenareasshow where surplu?CRsentinels were sampledCream areas
depict where the target was generally attained.

Sensitivity of Surveillance Parameters used in this evaluation are shown
System in Tablel and analysis is based on evaluating
sensiivity of surveillance program@viartin et

The surveillance program is designed to &l 2007) The fina_l probability of_ freedom at
detect AHS in the AHS surveillance zone at a the end of the period was 95.9%igure13).
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 argentinel

tested negative in the month (on paired

serology or negative PCR).
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