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Introduction 

The aim of this report is to demonstrate the extensive  

avian influenza (AI) testing of ostrich farms in the Western 

Cape in 2018 and 2019, recent improvements in typing 

viruses detected and the challenges experienced when 

interpreting serological findings.  There is an urgent need 

to establish whether the 2017 clade 2.3.4.4 highly 

pathogenic avian influenza (HPAI) H5N8 virus is still 

present in South African poultry (ostriches included). 

Over 80% of populated  ostrich farms in the province 

were tested each year, with only breeding farms and 

birds being excluded. A variety of  low pathogenic (LP) 

viruses have been detected and sequenced in ostriches 

in the last two years but HPAI H5N8 has not been 

sequenced or isolated in any species since June 2018. 

Continued serological reactions in ostriches have 

created doubt, but this report will demonstrate how 

inconsistent these reactions have been on individual 

farms and why other reasons for these reactions should 

be explored. 

Background 

Routine surveillance for AI in South Africa is necessary to 

allow detection of highly pathogenic (HP) strains that 

can cause serious economic losses in poultry and are 

the most likely strains to lead to human influenza 

pandemics. These characteristics also make surveillance 

important for export certification of poultry products. The 

HP strains have historically only been those with 

hemagglutinin (H) surface proteins denoted H5 and H7, 

so surveillance prioritises detection of these serotypes.  

Ostriches are susceptible to infection with avian 

influenza virus (AIV), but clinical signs are very variable. 

Farms are therefore tested at least every six months by 

animal health officials but also within the 21 days before 

any movement or slaughter, and after moving to a new 

farm. Breeder ostriches and ostriches younger than six 

weeks are currently exempt from this testing.  This routine 

testing involves serology on a sample of birds designed 

to have 95% confidence of detecting at least one bird 

with influenza A antibodies if antibodies are present in a 

flock at 10% prevalence or more. This equates to a 

maximum of 30 samples per separate epidemiological 

group on the farm. Epidemiological groups are 

designated as birds in different age groups (younger 

than five months or older than five months) or birds that 

may be in the same age group but are separated by 

more than 500m.  

Three laboratories are used for testing for avian influenza 

on Western Cape ostrich farms. Generally, the NOSA 

laboratory (previously Deltamune, until December 2019) 

in Oudtshoorn is used for most routine surveillance 

testing. The Stellenbosch Provincial Veterinary Laboratory 

(SPVL) and ARC-Onderstepoort Veterinary Research 

(OVR) laboratory are used for sampling farms that have 

tested positive during surveillance. 

Serum is screened with an influenza A enzyme-linked 

immunosorbent assay (ELISA). 

Positive ELISA tests are followed by haemagglutination 

inhibition (HI) tests to screen for H5, H6 and H7 

antibodies. H6 antibodies are of interest because some 

H6 viruses cause losses in commercial poultry in South 

Africa. Two antigens with the same haemagglutinin (H) 

type but different neuraminidase (N) types are used in AI 

HI testing, either in parallel or in sequence (in the latter 

case, the second antigen is only used if the first is 

positive). If both tests using antigens of the same H type 

are positive, it is an indication that the antibodies were 

produced against a virus of that H type. Antigens with 

different N types are used to eliminate the effects of non

-specific inhibition of agglutination caused when the H 

antigen and serum in the HI test have the same N 

subtype. According to the OIE Manual, “HI titres may be 

regarded as being positive if there is inhibition at a serum 

dilution of 1/16 (24 or log2 4 when expressed as the 

reciprocal) or more against 4 HAU of antigen.” 

Owing to the differences between “older” H5 clades 

and “newer” clade 2.3.4.4 H5 viruses, separate pairs of 

H5 antigens have been used to screen for antibodies 

Figure 1. Results of AIV sequencing on Western Cape ostrich 

farms in 2018 and 2019 
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against the different groups of H5 viruses since 

September 2019, in South Africa. H5N1 and H5N2 

antigens screen for the “older” viruses and H5N6 and 

H5N8 for the clade 2.3.4.4 H5 viruses.  

A farm where serology results in a positive ELISA test 

should be retested as soon as possible, sampling serum 

and tracheal swabs for detection of viral RNA via PCR 

(polymerase chain reaction) with a sample size aimed at 

detecting at least one bird with antibodies and avian 

influenza RNA if present at 5% prevalence or more. This 

equates to a maximum of 60 samples per 

epidemiological group. The aim has been to test the 

farm as soon as possible after positive serology and a 

second time after approximately a week.  

Samples that are PCR positive for avian influenza RNA 

must then be screened further for H5 and H7 RNA, using 

more specific PCR tests. If these tests are negative, some 

laboratories are able to also screen for H6 viral RNA.  

Otherwise, RNA sequencing is required to determine the 

subtype. Viral isolation is desirable to study a virus in 

detail but successful sequencing is rarely achieved from 

ostrich tracheal swab samples. 

Table 1: Age group composition on Western Cape ostrich 

compartments (* Tested with ELISA) 

 

AIV detection via PCR in 2018 & 2019 

There were twenty PCR positive events in 2018 (8) and 

2019 (12), on 16 of approximately 230 farms  tested. 

Three H5N8 detections occurred. The last detection 

supported by serology was in January 2018, in the 

Oudtshoorn magisterial district and the farm had been 

PCR positive since late October 2017. The next detection 

on 14 March 2018, on a farm already quarantined for 

H5N8 since 2017, was not supported by any antibody 

detection and the most recent detection in October 

2019 was unsupported by HP H5 PCR typing, sequencing 

or serology.  

One property in January 2018 only tested positive on the 

N8 PCR. It showed no H5 antibodies except H5N8 but 

also had reactions on both H6 antigens. 

Between September 2018 and September 2019, five 

farms tested positive on H6 PCR. Three, detected in May 

and September 2019, had non-H6 viruses sequenced in 

the same period and two of these, where serology was 

done, did not have consistent H6 cross-reactions.  

There has been one detection of low pathogenic H5N2 

RNA in November 2018 in the Riversdale district. 

Of the remaining events ten events that were only AIV 

positive on PCR, six were associated with successful 

sequencing. This leaves a total of six of 20 AI events (30%) 

un-typed, if the questioned H5N8 results are included; 

four in 2018 and two in 2019 respectively.  

AIV RNA Sequencing in 2018 & 2019 

Sequencing has been achieved on AIV from eight 

ostrich farms, in ten separate events, occurring between 

August 2018 and November 2019. Deepest appreciation 

must be expressed here to Prof. Celia Abolnik (University 

of Pretoria) and Dr Lia Rotherham (ARC-OVR), for their 

efforts in this regard.  

Viruses sequenced were H11N1, H6N2, undefined H9, 

H9N2 and H9N8 (fig. 1).  

The two farms infected with H11N1 are in the George 

magisterial district, 10km apart and were infected nine 

months apart in September 2018 and June 2019.  

The first detections of H9 viruses were in August 2018 in 

the Tulbagh district and approximately 280km away, in 

the Oudtshoorn district. The N types could not be 

determined.  

The first H9N2 was detected in August 2019 in the George 

district on the farm with H11N1 in 2018 and the second 

was in September, 30km north, in the eastern area of the 

Oudtshoorn district. The next was found in October 50km 

to the west. The latest H9N2 was detected in November 

2019, also from the Oudtshoorn district but 15km back 

towards the northeast.  

The H9N8 virus was detected in the Tulbagh district in 

August 2019. The NA gene of the H9N8 appears closely 

related to an H3N8 virus detected in Europe in 2007. 

The H6N2 virus was detected in the Tulbagh district on 

the same farm as the H9N8 in October 2019.  

Table 2: Number of ostrich farms tested with avian influenza 

serology annually in the Western Cape  and positive results 

(* Estimated) 

 

Challenges with AI serology 

The main AIV of interest currently, given the 2017 

outbreak, is HPAI H5N8. The 2017 outbreak in South Africa 

has not yet been resolved, mostly due to persistent 

serological reactions to both the H5N6 and H5N8 

Compartment type 
2018 2019 

Hatcheries 23 (7%) 24 (7%) 

Breeder-only 38 (11%) 40 (12%) 

Breeders & other age groups* 148 (45%) 130 (40%) 

No breeders* 87 (26%) 96 (30%) 

Null census 31 (9%) 33 (10%) 

Only small chicks and breeders 4 (1%) - 

Total compartments 331 323 

Year Tested 
ELISA  

positive 
Newly  

positive 
% positive 

2013 279 38 19* 7 

2014 275 39 22* 8 

2015 297 73 48* 16 

2016 284 61 23* 8 

2017 263 79 50* 19 

2018 236 75 44 19 

2019 226 44 33 15 
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Figure 2: Western Cape ostrich compartments in 2019: (A) Age group composition based on the maximum 

census  for each age group recorded in 2019. (B) Overall results of serological surveillance for avian influenza.  

A 

B 



  4                                                                                                          

 

V����� 12 I���� 6 

antigens in ostriches. However, there is doubt in some 

quarters as to the meaning of these reactions, as the 

reactions required on both antigens to show presence of a 

clade 2.3.4.4 H5 virus very often appear inconsistent. There 

are inconsistencies  between laboratories testing the same 

farm, and even the same birds sampled on the same day, 

and also between samples tested at the same laboratory a 

few weeks apart. Titres drop between tests or disappear 

and the pattern of serological reactions changes. This 

could be explained by the period since infection or a dual 

infection with different viruses but, combined with a lack of 

detection of H5N8 virus as demonstrated below, seems less 

likely. A theory currently under investigation and showing 

promise is that these reactions are false positives caused by 

non-specific haemagglutination inhibitors present in ostrich 

serum.  

For comparison with serology discussed later, of the six 

farms classified as infected with HPAI H5N8 in 2017 that still 

contained seropositive breeders in 2020, three (two HP 

H5N8 and one AIV PCR positive in 2017) have continued, 

when tested annually, to show reactions to the H5N8 

antigen, with lower and fewer Eurasian H5 titres and some 

H6N8 reactions. The two farms that were HPAI PCR positive 

in 2017 showed H5N8 sample seroprevalences of 70% and 

63% in 2020 and the first H5N6 tests done on these farms, in 

2020, showed seroprevalences of 17 and 21% respectively, 

with many more low titre (<4) reactions (75 and 83%). 

One farm that only tested N8 PCR positive in 2017 showed 

only one positive HI reaction to the H5N2 antigen and a 

few low titre reactions to other H5 and H6 antigens in 2017. 

In 2020, of 44 ELISA positive birds, two had H5N8 titres ≤2 

and only one had a corresponding H5N6 reaction with a 

titre of 2. Another farm was only H6N8 PCR-positive in 2017 

and showed only H5N8 and H6N8 HI reactions (no other H5) 

in 2019 and 2020 and was negative on the H5N6 antigen in 

2020. The last farm from 2017 also tested HP H5N8 positive in 

2017 but the slaughter birds were never seropositive and 

the breeders tested H5N8 HI-negative in 2018, with only low 

H5N1 and H5N2 HI titres. A small proportion of birds tested 

seropositive with only low Eurasian H5 titres in 2019 and had 

a similar picture, with negative H5N6 and H5N8 HI tests in 

2020.  

2018 AI Serology 

All farms containing birds suitable for testing were tested at 

least once in 2018. 236 farms were tested using ELISA tests; 

149 with breeders and one that only contained breeders 

(Table 1).  A total of 930 reports were issued.  

Monthly ELISA testing results are shown in figure 3.  Testing at 

least 60 farms a month indicate monthly if AI antibodies are 

present at a between-farm prevalence of roughly 5% or 

more, depending on how the sampling is distributed over 

the province. Sixty testing events took place most months, 

except in the less active slaughtering time of June and July, 

and over the holidays in December.  

Seventy-five positive farms (32% of those tested) were ELISA 

positive on at least one test. However, 36 had been 

seropositive since 2017 and 31 of these were not re-

infected (Table 2). Of the 44 new detections, 33 (75%) were 

followed up with serology and PCR testing. Eight  of the 

detections, including four with H5N8 reactions, proved to 

be sero- and PCR negative on follow-up testing, leaving 38 

new infections (16% of farms tested).  

Of the 38 new infections, viral RNA was detected via PCR in 

8 cases (21%) on eight different farms.  Sequencing results 

were provided for three infections (two H9 and the H11N1), 

with sub-typing based on PCR for one (the LP H5N2) and 

partial subtyping for two (N8 and H6), so 6/8= 75% were at 

least partially typed.  

15/38 infections (39%) (15 farms) were negative  on H5 HI 

tests, including all 11 detections not followed up. One of 

the three that were followed up was H6 positive on the 

initial test.  

Of the 23 remaining H5 positive infections, two were only 

ELISA positive on follow-up, and a  third  was tested at two 

labs for the first follow-up test and tested HI negative at one 

of the labs, and on follow-up tests. This brings the total HI 

negative detections to 18 (47%). 

Of 20 remaining H5 positive events, four never tested H5N8 

positive; they were suspected H9N2 infections with H5N2 

(and H6N2) reactions. H9 virus was sequenced on one farm 

and the other three farms were all within 3km.  

Of the 16 remaining H5N8-HI-positive detections on 15 

farms (42% of sero-positive detections, 6% of farms) five had 

serology that could indicate an H5N8 infection, but without 

a second suitable HI antigen or any virus detection, this 

cannot be confirmed. Four possible H5N8 infections were 

detected in January 2018 with serology consistent with 

H5N8 (reactions on two or more H5 antigens and H6N8) 

and a fifth in December but with only a small number 

(maximum 3/60) of birds positive.  

Of the remaining 11 detections, five involved partial to full 

virus typing on PCR or sequencing, with serology matching 

to a varying extent. 

Tentative subtyping can be done for two more farms.  One 

H5N8-HI-positive farm had repeated HxN2 reactions and 

was positive on both H9 HI-antigens at OVI (the only lab 

using these antigens) on one test which was negative for 

H5N8. This farm was AI PCR positive but negative on the H5 

Figure 3: Results of monthly serosurveillance in ostriches in 

the Western Cape in 2018. The number in each bar denotes 

total number of ELISA reports. 
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and H7 tests. The second farm had reactions to H5N2, H5N8 

and both H6 HI antigens in 2018. Continued testing has 

indicated that although the breeder birds on this farm were 

probably infected with H5N8 in 2017 when H5N8 was known 

to be circulating, though they were only tested in 2019, the 

younger birds tested in 2018 may only have been exposed 

to a H6 virus.  

Serology on the last four farms does not allow any 

subtyping, lacking sufficient consistent cross-reactions 

between HI antigens.   

2019 AI Serology 

All farms containing birds suitable for testing (85%) were 

tested at least once (Table 1, fig, 2). 1049 ELISA reports were 

issued in 2019, 118 with positive results (11%). In all months 

except December, 60 or more tests were achieved (fig. 4). 

Eighteen positive ELISA tests were from fourteen outbreaks 

detected before 2019 and, of the farms that were sero-

positive at the start of 2019, eleven  farms did not show 

serology indicating new infection (“Positive since 2018” in 

fig. 2). This leaves 33 newly positive farms (15%) (Table 2). Of 

the 34 ELISA reports indicating possible new infections (two 

on one farm), 31 were followed up (91%).  

Three events proved negative on ELISA and PCR on follow-

up. Therefore 31 farms remain as seropositive (14%) 

(“Positive” in fig. 2). 

Seven farms tested PCR positive, including a breeder farm 

without a preceding positive ELISA test, and typing via PCR 

or sequencing was obtained for all seven (19% of sero-

positive farms). On one, two different viruses were 

sequenced. The possible exception to the successful typing 

was a contested H5N8 PCR positive result from an already-

positive (with virus sequenced) farm. Serology, including 

some of the same birds that were apparently PCR positive, 

did not support a new infection or a diagnosis of any H5 

virus. Additionally, the RNA was not successfully sequenced. 

With regard to serology, the farm that tested H11N1 positive 

essentially tested ELISA negative. After initially showing 

positive H5N8 and H7N1 reactions, it only showed low H7N1, 

H5N1 and later one round of low H5N8 reactions. Four other 

PCR positive farms also had inconsistent H5N8 and/or H5N6 

reactions. Two of the H9N2 farms initially had reactions on 

both antigens but only had HxN2 reactions on later tests. 

The H6N2/H9N8 farm also had reactions on both H5N6 and 

H5N8, but only H6 reactions later and, as already 

mentioned, one farm that was H6 PCR positive initially was 

H5N8 HI positive but only H6 and N1 positive later.  

Of the remaining 25 seropositive farms, 11 (35% of 

seropositives), are classified as ELISA positive only and 

include the three farms not followed up.  

Of the remaining fourteen farms, thirteen tested positive on 

the H5N8 HI antigen. Of eight of these also tested with the 

H5N6 antigen, six also tested positive for H5N6 but only four 

of these were positive on both antigens on the same day. 

However, there was no consistency between labs with 

regard to these antigens, because another lab found one 

of these farms seronegative on follow-up; the second 

tested HI negative and the other two were H5N6 and H5N8 

negative. Serology on these other two farms suggests rather 

a Eurasian H5 and an HxN2 infection respectively. The latter 

farm is additionally within 10km of one with sequenced 

H9N2 AIV. 

Of the four farms not tested with H5N6, one was only 

positive on H5N8 on one test  (the first round of follow-up) 

and otherwise was positive on H6 antigens. One  had a 

variety of HI reactions, with a concerning set of H5Nx and 

H6N8 reactions on the (one) follow-up test, but some of the 

same birds were completely seronegative four months 

later. One  was HI negative until the second follow-up test 

when there were reactions on H5N8 and H5N1 antigens 

and serology was not repeated on the farm until a year 

later. The last  farm had consistent H5N8 and/or H6N8 HI 

reactions (but no other H5 reactions) until slaughtered out.  

Of the two farms  positive on H5N8 but negative for H5N6, 

one was HI positive only on the first follow-up test, on H5N8 

with low H6N8 reactions, and the other had H5N8 reactions 

initially, and on the first follow-up test, but then the same 

birds were HI-negative.  

Of the farms that were H5N6 and H5N8 positive, but on 

different days, one was finally seronegative on the second 

follow-up test, with the same birds having been retested 

and the other had consistent HxN2  reactions. The farm is 

additionally within 10km of one with sequenced H9N2 AIV.  

Of the two farms never H5N8 HI positive, one was 

consistently positive on the H6 antigens and had initial 

positive reactions on HxN1 antigens, with lower titres on 

these antigens later. It is also within a few kilometres of a 

farm PCR positive for H6 AIV. The other farm had one bird 

that was initially H5N6 positive, had low H5N6 reactions on 

the first follow-up test and was then seronegative at the 

next test, along with all the other birds tested. 

In conclusion, another two farms may have been infected 

with an H6 virus and two with an HxN2, possibly H9, in 2019. 

Another has serology indicating a Eurasian H5 infection. 

Three farms may have been AIV-negative and three H5, 6 

and 7 negative. Three have concerning serology where 

H5N8 infection cannot be conclusively excluded or 

concluded (due to lack of testing with a homologous 

antigen).  

Figure 4: Results of monthly serosurveillance in ostriches in 

the  Western Cape in 2019. The number in each bar denotes 

total number of ELISA reports. 
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Six outbreaks of bluetongue were reported from sheep farms in the province near Laingsburg, Beaufort West and  

Prince Albert. 

Goats kept in Klapmuts were diagnosed with orf (contagious pustular dermatitis) (fig. 5). The lesions were debrided 

and disinfectant was applied to the affected areas. 

A yellow mongoose was found dead on a property near Abbotsdale and subsequently tested positive for rabies. A 

dog that lives on the property was vaccinated against rabies in response. 

Another farmer near Moorreesburg found his three dogs attacking a bat-eared fox in front of his house. After calling 

off the dogs he shot the fox, which tested positive for rabies. The dogs had all been recently vaccinated against 

rabies.  

Salmonella enteritidis was cultured from chick box liners on a farm near Atlantis, dead-in-shell chicks near Hermon 

and from broilers near Somerset West.  

Goats near Leeu-Gamka showed clinical signs of dermatophilosis (klontwol). 

Contagious opthalmia was seen in cattle near Vanrhynsdorp. 

Lesions caused by swine erysipelas were seen after slaughter on pig carcasses from five pig farms near Malmesbury, 

Paarl, Saron and Eendekuil. None of the affected pigs showed clinical signs of disease prior to slaughter. Four of the 

f a r m s  a r e  l a r g e 

commercial farms that 

practice vaccination 

against erysipelas and a 

small number of pig 

c a r c a s s e s  w e r e 

affected. The fifth farm is 

a small-holding where 

five of the 20 pigs 

s l a u g h t e r e d  w e r e 

affected.  

Lambs f rom three 

properties surrounding 

Vanrhynsdorp were 

recorded suffering from 

sand impaction. 

Sheep belonging to 

smallholder farmers near 

Vanrhynsdorp were 

observed eating each 

other’s wool. The sheep 

w e r e  g i v e n  a  

phosphorus lick block.  

P r o t e i n  e n e r g y 

malnutrition was seen in 

sheep in the far north of 

the province and near 

Nuwerus.  

 

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 
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Dr Lesley van Helden  (lesleyvh@elsenburg.com)  

Dr Laura Roberts (laurar@elsenburg.com) 

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

Figure 5: Orf lesions on the faces of goats (Photo: M Fourie) 


