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In late December 2014, mass mortalities of several hundred 
common carp (Cyprinus carpio) (see fig 1) were noticed at 
Sandvlei, a natural wetland in Cape Town,  just inland from 
Muizenberg. Morbid fish which appeared emaciated and    
disorientated were also observed in the vlei. Post-mortem 
examinations of affected fish revealed sunken eyes with     
endophthalmitis, reddening of fins, subcutaneous ulcers with a 
loss of mucus on areas of the skin, kidney damage and severe 
necrosis of the gills (see fig 2). PCR testing confirmed the   
presence of koi herpes virus (KHV).  

Previously known as carp interstitial nephritis and gill necrosis 
virus, KHV is a pathogen that affects the common carp and its 
hybrids and varieties, such as ghost carp and koi (see fig 3). At 
water temperatures between 16 and 28°C, the virus enters the 
host through the skin and gills and rapidly spreads to the    
Internal organs, where it replicates. Mortality rates in naïve              
populations are usually high, reaching up to 100%, while    
survivors of the disease may become persistently infected 
sources of    future infection. 

Koi herpes virus was discovered in Germany and Israel in 1998, 
and from there quickly spread to many locations globally, 
probably due to the trade of koi carp. The disease was first 
detected in South Africa in the early 2000’s in aquaculture 
facilities, and several outbreaks have occurred in the country 
in the years since then.  

Shortly after the initial disease event at Sandvlei, mass        
mortalities of carp showing similar clinical signs occurred in 
False Bay Nature Reserve at the nearby Rondevlei, Zeekoevlei 
and the Strandfontein birding section of the Cape Flats waste 
water treatment works (see fig 4). As the wetlands of the Cape 

Flats share a catchment area, the chance of spread of the 
pathogen along the waterways is likely. Spread is also possible 
via fomites and other creatures acting as mechanical vectors, 
such as birds or mammals that move between bodies of water. 
Furthermore, there is increasing evidence to suggest that oth-
er fish species are capable of being asymptomatic carriers of 
the virus. 

As KHV affects only the common carp and its varieties, all of 
which are alien to South Africa, the disease does not pose a 
risk to our indigenous fish species. In Rondevlei, for example, 
only a single species of indigenous fish, the Cape galaxia, is 
present, with all other fish species, including the common carp 
and sharptooth catfish, being introduced. However, mass mor-
talities of fish could affect indigenous species that utilise them 
for food, such as otters and piscivorous birds like darters and 
cormorants. Decaying carcasses of dead fish could also       
contaminate waterways and create a hazardous environment 
for other aquatic organisms. 

Although the disease itself also poses no risk to the health of 
humans, dead fish can spoil the aesthetics of water bodies 
used for recreational purposes. Consumption of dead and  
dying fish could result in food-borne illness caused by other 
pathogens. 

The occurrence of this outbreak emphasises the ease with 
which pathogens can spread between aquatic systems. Users 
of water bodies for purposes such as water-sports or fishing 
should ensure that their boats and gear are drained, dried and 
disinfected before entering waters at a new location. Care 
should be taken that fish are never be moved from one body 
of water to another. 

Koi herpes virus on the Cape Flats      LvH 

Fig 2: Gill necrosis                                (drkurnia.wordpress.com) 

 Fig 1: Common carp                      (Getty images) 
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The disease poses a serious risk, however, to those keeping 
carp as pets or ornamental fish, as well as in aquaculture  
facilities. The To prevent the disease from entering into a 
facility where carp are kept, purchases should only be made 
from a reliable supplier and strict quarantine of new          
introductions for six weeks should be observed. 

If KHV is suspected in a population, confirmatory PCR can be 
performed. The best samples to take from a dead fish are gill, 
kidney and spleen tissue. 

References: 

City of Cape Town (2015) False Bay Nature Reserve [online]. 
www.capetown.gov.za 

Haenen et al. (2004) Bull Eur Ass Fish Pathol, 24, 293-307. 

OIE (2012) Manual of diagnostic tests for aquatic animals, Chapter 2.3.6 

 

Fig 3: Koi are a variety of common carp     

 Fig 4: Locations of cases of Koi herpes virus since December 2014 
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The back page  

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 

 A large dairy farm near Malmesbury experienced cases of lumpy skin disease (LSD) in a new bull and two young heifers. Although 
the farm vaccinates routinely against LSD, these animals had not yet had the chance to be  
vaccinated. 

 Outbreaks of bluetongue occurred on sheep farms near Moorreesburg and at Elsenburg. 
Clinical signs included pyrexia, oral lesions and lameness. Morbidity rates were very low on 
both the farms, thanks to vaccination programs against bluetongue. The majority of   
affected animals were those that had not yet been vaccinated due to unavailability of  
vaccine. A third case of bluetongue occurred on a farm near Murraysburg. 

 Two sheep farmers near Ceres and Moorreesburg, respectively, noticed chronic            
emaciation amongst their ewes that internal parasite treatment did not solve. Post-
mortems and  histopathology identified the cause as Johne’s disease. 

 Backyard chickens in the Cape Town suburb of Hout Bay that died suddenly tested positive 
for Salmonella enteritidis. The surviving chickens were treated with enrofloxacin. 

 A bird breeder in Kuilsriver, Cape Town experienced an outbreak of psittacosis at her 
home which killed two juvenile African greys and one eclectus parrot. The property has 
been placed under quarantine and all surviving birds are being treated with doxycycline. 

 A case of sheep scab was noticed in a flock belonging to a small farmer using communal 
grazing in the Mfuleni area of Cape Town. The farmer’s flock has been isolated and will be 
treated under official supervision.  

 An outbreak of virulent Newcastle disease occurred in chickens near Ladismith, causing a 98% mortality in the flock. The farmer 
attempted to vaccinate the flock when clinical signs were first observed, but to no avail. A vaccination campaign in a 10km zone 
around the outbreak will be performed by the SV Oudtshoorn office. Another outbreak of Newcastle disease occurred in backyard 
chickens that died suddenly in Hout Bay, Cape Town. The surviving chickens and other poultry were vaccinated. Unfortunately this 
outbreak is very close to a large bird rehabilitation centre.  

Total OIE logs Most rabies vaccinations performed Total UBALO logs 
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Fig 6: Eclectus parrots 

Web based event  
logging AHT leader boards 

Outbreak events  
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Introduction 
Towards the end of last year an analysis was performed to  
evaluate the spatial work patterns of our technicians. The purpose 
of this was to see if there were areas we could identify which 
needed attention and if there were aspects of the data we are 
requiring via these systems that could be improved. Each  
individual technician received their analysis and meetings have 
been held or are planned (all but two are concluded) for each 
state veterinary office to discuss the results. 
 
Methods 
OIE listed disease data was collated from our database for the 
period 1 Jan 2014 through to 1 Dec 2014. This included routine  
vaccinations logged, farm visits performed, outbreaks and  
outbreak follow-ups reported. UBALO (census) logs were collated 
as well with all logs captured between 1 Jan 2014 and 14 Dec 
2014. These data were merged into a single spatial dataset and 
were plotted and categorised per technician in ArcGIS. Outlier 
points were excluded (generally where individual technicians had  
incorrectly logged a point that still fell within the Western Cape 
and was thus not detected in our monthly validation.) Briefly, this 
was performed by finding the mean geographical centre point per 
technician and creating a table of the distance of each point the 
technician logged to that geographic mean. These distance data 
were exported to MS Access and the points that fell statistically 
within 98% of spread were selected. The  outliers were 
discarded from the rest of the analysis. Data was  
re-imported into ArcGIS. Convex hull polygons were 
plotted to allow area based calculations for each  
technician. 
 
It is not easy to establish one variable which can be 
measured across the board for all technicians to  
evaluate their work. This is because of the scope of 
work that differs significantly from area to area. The 
best example is the difference in work in the  
Beaufort West area compared to, for instance, Cape 
Town or Oudtshoorn. Beaufort West has large farms 
with many kilometres between farms while in the Bo-
land the farm density is very high and many visits can 
be performed in a short space of time and distance. 
The following variables were calculated per technician 
with within SV area comparisons added as then state 
vets and supervisors had some sort of baseline to 
measure against.  Total area worked (km2): this is the 
area that the densest 98% of all the technician’s points 
fell into – this area was represented per map by the 
red convex hull rectangle (see figure 1).  The state vet 
area average per technician was included. The total 
number of points logged by the technician– with a 
break down categorising points into farm visits,      

outbreaks (O), outbreak follow-ups (OF), routine vaccination (RV)
points and UBALO (census points) was established, with the    
average number of points logged in each area per technician was 
included for baseline analysis. The area per point logged was  
established to try get an idea of density of logging, again with the 
state vet area average as well as the average for the province as a 
whole. 
 
Each technician’s most central point was also depicted - the 
in figure 1-  to evaluate where their central work generally 
takes place and, compared to their office location, if this is       
efficient. 
 
For demonstration, figure 1 in this article is used (with permission 
from Nita in Laingsburg, who had one of the better evaluations). 
Each map was evaluated as follows: Firstly, Nita’s base is close to 
where her centrally logged point is showing that she’s consistent 
in terms of covering her area geographically and also that her 
office is positioned well for the work she is doing. She worked in a 
relatively large area (almost 10 000 km2 which was close to the 
Beaufort West average of 11500 km2 ) This was skewed a bit be-
cause of the one visit outside her area in Ladismith. She logged 
about 40% more points than her state vet area peers who  
averaged 441 points over the year. The density she logged in was 
almost 10 km2 less per point than the state vet average and about 

Evaluating work patterns using OIE listed disease and UBALO   JDG 

Figure 1: Nita Mauermann (AHT Laingsburg): spatial evaluation 
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Bovine tuberculosis outreach day      LvH 
A bovine tuberculosis (BTB) outreach day, organised by the Tuberculosis in Wildlife Study Group, took place at the University of 
Pretoria’s Veterinary Science Faculty on 2 March 2015. The day brought together veterinarians, both state and private, with  
academics and wildlife ranchers to share currently available scientific information on the control of Mycobacterium bovis in  
livestock and wild animals. 

Guest speaker, Dr Christian Gortázar-Schmidt, a TB expert from Spain, shared his experiences with controlling M. bovis in Doñana 
National Park, in the south of Spain. In this area, wild boar and deer carry the disease and can cause outbreaks in local cattle, which 
utilise the national park for grazing and share water points with its wildlife. The small population of the critically endangered Iberian 
lynx (see figure 2), which resides in the park, is also under threat from the disease. Several novel solutions have been shown to have 
caused local decreases in BTB incidence in cattle in this environment, including oral vaccination of wild boar and training of cattle to 
open a swing-gate to access fenced-off water points, which exclude wild animals that cannot operate the gate. Localised culling of 
wild boar has been successful in some areas, but not in others, due to host-factors which are highly specific to different ecosystems. 

Local speakers  summarised the history of  BTB in South Africa, its introduction into wildlife and efforts to control and eradicate the 
disease. The functioning of the local wildlife industry was explained and opportunities for further research during the routine  
capture of numerous species was identified. Difficulties with diagnostics, such as the diversity of Mycobacteria in the country, which 
can cause cross-reactions on currently used tests, were raised and the need for validated 
tests of a higher sensitivity and specificity, as well as for more animal species, was            
highlighted.  

Much debate took place on the day, including to what extent the risk of infection differed 
in commercial or communal cattle vs wild animals, and also which of these industries was 
more important to South Africa’s economy and food security. It is clear that all role-players 
would like to achieve the same goal: the control of BTB in our country, and thus this day 
was an invaluable opportunity to share knowledge which will allow everyone involved  
to get on the same page and work together towards sustainable solutions. 

8 km2 less than the province average which is excellent,  
considering what was mentioned about the Beaufort West area 
in general. There was a bit of a log gap just south-east of her 
office but after consulting with the state vet and with her it was 
found out that she works areas per time period and that area 
was to be covered in Dec 2014, after this analysis. If we look at 
the green (routine- generally rabies- vaccinations) and yellow 
(census) points for the area we did see that there were quite a 
number of census only points and this was noted as a potential 
area to improve in the coming year, as will be discussed below.  
 
Overall results and shortcomings 
First some shortcomings: Many technicians don’t log farm visits 
(although we encourage them to) since the only data we want 
and require them to log are the O, OF and RV data along with the 
census info. This does impact the analysis. Also in future we will 
map the AHT area where they are supposed to work instead of 
doing a polygon around their points, this will provide better  
density and area based results - highlighting open areas better. 
We currently don’t have this layer so this is a mini-project we 
hope to complete in 2015. Finally some technicians group data 
more than others and this impacts the density results.  An  
example is in rabies campaigns, where points can be logged per 
block or per street or per area as a whole. 
 
Results and improvements in general: We saw that more rabies 
vaccinations need to be completed in the rural areas and not just 
census. We don’t want to reach a low vaccination coverage, even 
if the dog and cat densities in these areas are low. We noted that 
in general outbreaks are not logged often, and we encouraged 

technicians to log outbreaks and to check the OIE listed disease 
list to see what can be logged. We noticed that some technicians 
prefer working with non-commercial farmers and some with 
commercial farmers, and we encourage them to spread their 
work evenly geographically, irrespective of the nature of  
farming.   
 
The ratio of routine vaccinations logged to census logged should 
try to be as close to 1 as possible, obviously noting that some 
areas are well covered census-wise and others well vaccinated. 
Some technicians logged too many farm visits with no census or 
routine vaccinations, and we encouraged them to make the most 
of their visits. We do however know that in some areas (like 
Oudtshoorn) there are many farm visits consisting of farm  
registrations or sampling. In terms of census logging it was also 
felt that in general we’d like to get the average number of  
species per census logged from the current 4 to about 6. In  
particular there was a lack of equine, wildlife and domestic dog 
census logs. 
 
In terms of plans, we are hoping to cut general farm visit logs by 
adding a new “sampling event” category which will help get a 
better idea for areas like Oudtshoorn or Vredendal. This will 
hopefully be implemented soon. The sampling events will not 
only include disease based sampling but also, for example,    
residue and breeding soundness testing.  
 
We’d like to thank the technicians and state vets we have  
discussed this with so far, we see this not as an exercise to  
criticise but rather to work towards a more efficient system. 

Evaluating work patterns using OIE listed disease and UBALO 

Figure 2: An Iberian lynx  (theguardian.com) 
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The back page  

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 

 An old case of lumpy skin disease was found in a bovine presented for sale at 
an auction near Piketberg. 

 Outbreaks of bluetongue occurred in flocks of sheep near Beaufort West,   
Murraysburg, Bredasdorp and Vredendal. 

 Low pathogenic avian influenza was detected on an ostrich farm near 
Oudtshoorn. 

 Sheep-associated malignant catarrhal fever affected a Jersey cow on a farm 
near Oudtshoorn. The farm’s cattle were subsequently moved away from the 
neighbouring sheep feedlot. 

 A sheep farm north of Cape Town tested positive for ovine Johne’s disease 
after loss of condition and emaciation was noticed in the ewes. 

 After forward and back tracing from beef cattle farms found positive for      
Brucella abortus in the Darling area, several more positive farms were          
discovered near Darling, Porterville and Piketberg. All positive farms have 
been quarantined in order to slaughter out the positive reacting cattle. 

 A human patient in Beaufort West was diagnosed with suspect Brucella 
melitensis infection. CFT testing on the goat farm on which he worked found 
44% of a sample of goats tested positive to Brucella. Follow-up sampling of the 
goats for culture of Brucella organisms, as well as testing of cattle on the same 
farm will be performed to confirm the causative organism  since B. abortus 
cannot be ruled out as yet. 

Total OIE logs Most rabies vaccinations performed Total UBALO logs 
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Figure 4: A bovine showing classical sign of MCF 
(lookfordiagnosis.com) 

Web based event  
logging AHT leader boards 

Outbreak events  
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Back Page Epi Lab 02-2015 #8 
Inter lab proficiency 

#1 - Dichotomous data 

We were asked by our laboratory to assist them in evaluating some data for 
inter-lab proficiency testing. Unfortunately there were just too few  
comparative tests done to do much with the information but it allowed us to 
plan ahead for the next time these proficiency tests are done. A few years 
back we did a similar project as part of an ELISA approval study and a  
subset of the data has been taken and used here to illustrate how to start 
proficiency testing using R. This month’s lab is just a start to this, we’ll 
be getting to the more detailed analysis at a later stage, this month is 
very much based on raw agreement calculations where 3 different labs tested 
the same sample and returned a positive or negative (dichotomous) result. 

We’ve also found it necessary to summarise some of the new functions  
included in these labs to help when searching for a previously used  
function or code example.   

 

Inter-lab proficiency testing 

#In this lab we have a sample dataset for  3 labs that tested  serum  collect-
ed from a field trial of an avian species evaluating an ELISA which was being  
validated for South African conditions. We pre-removed any sample which 
was just tested at one lab . The purpose is to evaluate the agreement be-
tween the labs (raters) given that the ELISA result in this case is either POSI-
TIVE or NEGATIVE. For this session we'll just be looking at RAW agreement 
only. 
rm(list = ls()) #removes (almost) everything from the working envi-
ronment so that you start with a clean sheet. Read in the data: 
elisadata<-read.csv("http://www.jdata.co.za/
backpagelabs/backpagelabs_jdg_agreementraw.csv") 
#Overview of the data 
head(elisadata, 50) 
summary(elisadata) 
#to clean our table a bit lets make the row names for each line equal the 
sample ID 
rownames(elisadata)<- elisadata[,1]; head(elisadata) 
#now we remove the first SampleID column 
elisadata<- elisadata[,-1];head(elisadata) 
summary(elisadata) 
elisadata 
#if you scroll through the data you'll notice that not every sample was test-
ed in all 3 labs. This can also be noticed through the summary function. Lets 
replace the missing data with “NA” 
elisadata[elisadata=='']<-NA; summary(elisadata) 
#we need to drop the residual "" level 
elisadata<-droplevels(elisadata); summary(elisadata) 
#OK, we are ready to start with a relatively clean dataset 
#While we are not going to go into the details of rater (in this case lab) 
agreement (see http://john-uebersax.com/stat/agree.htm for an excellent 
overview) the following were decisions we took for the data we received. 
#Our data here is in nominal dichotomous scale with a result either being 
positive or negative or NA (not available - lets assume here there are no 
suspect cases). This means for agreement stats we cannot use tests that 
rely on ordered, interval or ratio data (for example inter class correlation or 
ANOVA), so the basic options for dichotomous inter-rater reliability are: 1. 
Raw agreement; 2. Cohen's kappa (for two raters); 3. Fleiss kappa (if there 

are more than 2 raters) 
#We'll deal with latter two in a future lab, lets just look at RAW AGREE-
MENT which is essentially proportions. We'll look at each lab compared to 
each other (i.e. Lab1 vs Lab2; Lab1 vs Lab3  and Lab2 vs Lab3) and split the 
raw analysis into overall agreement and categorised agreement. 
 
###1. PROPORTION OF OVERALL AGREEMENT### 
#Here agreement is where both labs detected negative results and where 
both detected positive results on the same sample. Raw agreement can be 
determined by the sum of agreements divided by the total number of sam-
ples evaluated 
 
##1.1 Lab1 versus Lab2## 
#First make a 2X2 table of the data  
lab1versuslab2_raw<-table
(elisadata$lab1,elisadata$lab2,dnn=c(colnames(elisadata
[1:2]))); lab1versuslab2_raw 
#note the table function - to include the column names so that you know 
which way the table is orientated you add the dnn part of the table func-
tion indicating that you want to label the table with the first two column 
names of the dataset. NOTE: this is just a label so you need to get the order 
right, its not automated. 
#OK to get the raw agreement which is the agreed results divided by the 
total evaluated by both labs (excluding NULL) 
l1l2raw<-(lab1versuslab2_raw[1,1]+lab1versuslab2_raw
[2,2])/sum(lab1versuslab2_raw); l1l2raw 
#so the agreement here was 91.9% 
 
##1.2 Lab1 versus Lab3## 
lab1versuslab3_raw<-table
(elisadata$lab1,elisadata$lab3,dnn=c(colnames(elisadata
[1]),colnames(elisadata[3]))); lab1versuslab3_raw 
 
l1l3raw<-(lab1versuslab3_raw[1,1]+lab1versuslab3_raw
[2,2])/sum(lab1versuslab3_raw);l1l3raw 
#so the agreement here was 98.07% 
 
##1.3 Lab2 versus Lab3## 
lab2versuslab3_raw<-table
(elisadata$lab2,elisadata$lab3,dnn=c(colnames(elisadata
[2:3])));lab2versuslab3_raw 
 

The code 

 R - http://cran.r-project.org/
bin/windows/base/ 

 R Studio - www.rstudio.com/ide/
download/desktop 

 Internet connection 

Lab #8 requirements 

allocation of row names; find and replace missing information in dataset; table function; targeting individual 
values in dataset using [x,y]; array function intro with allocation of column and row names (dimnames); drop 
residual level in summary 

Functions and Code covered - Lab 8 
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The result 

References 

l2l3raw<-(lab2versuslab3_raw[1,1]+lab2versuslab3_raw
[2,2])/sum(lab2versuslab3_raw);l2l3raw 
#so the agreement here was 92.61% 
 
#There must be an easier way to do this but it would be nice to have the 
results in a matrix to look at quickly...so here is the known long way. Make 
an array of the results which will be 3 rows by 3 columns 
arrayRAW<-array(c
(NA,l1l2raw,l1l3raw,l1l2raw,NA,l2l3raw,l1l3raw,l2l3raw,N
A),c(3,3));arrayRAW 
#assign row and column names (which in this case will be the same) 
dimnames(arrayRAW)<-list(c(colnames(elisadata[1:3])),c
(colnames(elisadata[1:3]))); arrayRAW 
 
###2. POSITIVE AND NEGATIVE AGREEMENT ### 
#A subcategory of RAW agreement is to sub categorise the agreement into 
categorised (in our case positive and negative results). The rational for this 
may be that you may have a situation much like ours here, where the num-
ber of negative agreement is skewing your overall agreement making it look 
better than it really is. 
#Positive agreement can be defined as the number of times two raters 
(labs) agreed on positive findings compared to the total number of positive 
findings detected (either by 1st rater or 2nd rater or both) 
 
##2.1.1 Lab 1 versus Lab 2 positive agreement## 
lab1versuslab2_pos<-table(elisadata$lab1,elisadata$lab2, 
dnn=c(colnames(elisadata[1:2])));lab1versuslab2_pos 
 
l1l2pos<-lab1versuslab2_pos[2,2]/(lab1versuslab2_pos
[2,2]+lab1versuslab2_pos[2,1]+lab1versuslab2_pos
[1,2]);l1l2pos 
#0.55 - 55% positive agreement 
 
##2.1.2 Lab 1 versus Lab 3 positive agreement## 
lab1versuslab3_pos<-table(elisadata$lab1,elisadata$lab3, 
dnn=c(colnames(elisadata[1]),colnames(elisadata
[3])));lab1versuslab3_pos 
 
l1l3pos<-lab1versuslab3_pos[2,2]/(lab1versuslab3_pos
[2,2]+lab1versuslab3_pos[2,1]+lab1versuslab3_pos
[1,2]);l1l3pos 
#0.7 - 70% positive agreement 
 
##2.1.3 Lab 2 versus Lab 3 positive agreement## 
lab2versuslab3_pos<-table
(elisadata$lab2,elisadata$lab3,dnn=c(colnames(elisadata
[2:3])));lab2versuslab3_pos 
 
l2l3pos<-lab2versuslab3_pos[2,2]/(lab2versuslab3_pos
[2,2]+lab2versuslab3_pos[2,1]+lab2versuslab3_pos
[1,2]);l2l3pos 
#0.527 - 52.7% positive agreement 
 
#To make an array of positive agreement results 
arraypos<-array(c
(NA,l1l2pos,l1l3pos,l1l2pos,NA,l2l3pos,l1l3pos,l2l3pos,N
A),c(3,3)); arraypos 
#assigns row and column names (which in this case will be the same) 
dimnames(arraypos)<-list(c(colnames(elisadata[1:3])),c
(colnames(elisadata[1:3]))); arraypos 
 
##2.2.1 Lab 1 versus Lab 2 negative agreement## 
lab1versuslab2_neg<-table(elisadata$lab1,elisadata$lab2, 
dnn=c(colnames(elisadata[1:2])));lab1versuslab2_neg 
 

l1l2neg<-lab1versuslab2_neg[1,1]/(lab1versuslab2_neg
[1,1]+lab1versuslab2_neg[1,2]+lab1versuslab2_neg
[2,1]);l1l2neg 
#0.9102 - 91% negative agreement 
 
##2.2.2 Lab 1 versus Lab 3 negative agreement## 
lab1versuslab3_neg<-table(elisadata$lab1,elisadata$lab3, 
dnn=c(colnames(elisadata[1]),colnames(elisadata
[3])));lab1versuslab3_neg 
 
l1l3neg<-lab1versuslab3_neg[1,1]/(lab1versuslab3_neg
[1,1]+lab1versuslab3_neg[1,2]+lab1versuslab3_neg[2,1]); 
l1l3neg 
#0.0.979 - 97.9% negative agreement 
 
##2.2.3 Lab 2 versus Lab3 negative agreement## 
lab2versuslab3_neg<-table(elisadata$lab2,elisadata$lab3, 
dnn=c(colnames(elisadata[2:3])));lab2versuslab3_neg 
 
l2l3neg<-lab2versuslab3_neg[1,1]/(lab2versuslab3_neg
[1,1]+lab2versuslab3_neg[1,2]+lab2versuslab3_neg
[2,1]);l2l3neg 
#0.9195 - 91.9% negative agreement 
 
#To make an array of negative agreement results 
arrayneg<-array(c
(NA,l1l2neg,l1l3neg,l1l2neg,NA,l2l3neg,l1l3neg,l2l3neg,N
A),c(3,3));arrayneg 
#assigns row and column names (which in this case will be the same) 
dimnames(arrayneg)<-list(c(colnames(elisadata[1:3])),c
(colnames(elisadata[1:3]))); arrayneg 
 
#So in summary - the RAW agreement stats which is the start of the process 
with this inter lab proficiency data are: 
arrayRAW 
arraypos 
arrayneg 
 
#In a future lab we'll be looking at interpreting this information but as a 
start we can start to think that lab 1 and 3 have got slightly better raw 
agreements compared to 1 versus 2 and 3 versus 2 and this was true for the 
overall raw agreement and the positive and negative raw agreement. There 
also seems to be an issue with positive result agreement although maybe 
because its an ELISA which is being evaluated (which is generally highly 
sensitive) this is not a problem... maybe let us know if you have an opinion 
on this. 

Overall raw  
agreement 

Positive raw  
agreement 

Negative raw  
agreement 

Back Page Epi Lab 02-2015 #8 
Inter lab proficiency 

#1 - Dichotomous data 
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Introduction 
Vaccination against African horse sickness (AHS) in South Africa is 
regulated as a result of AHS being a controlled disease and its 
potential impact on the movement and trade of live horses both 
within our borders and internationally. Recently, information  
regarding the 2014 Porterville and surrounds AHS outbreak was 
presented at the annual SAEVA (South African Equine Veterinary 
Association) congress which highlighted, based on molecular  
evidence, that the source of the Porterville outbreak could have 
been a recombination of the modified live vaccine used in South 
Africa. Data pointed towards the likely recombination of AHS  
vaccine strains which were then successfully transmitted by    
Culicoides midges to susceptible horses and, while many cases 
were subclinical, this still fell within the definition of an AHS    
outbreak according to the OIE code. In the past we have had   
similar concerns during AHS events - the Melkbosstrand event of 
2013 is a good example (see the May 2013 Epi Report http://
www.elsenburg.com/vetepi/epireport_pdf/May2013.pdf).  While 
not yet published with regards to AHSV, the transmission of    
modified live virus (MLV) vaccine strains has occurred with other 
orbiviral MLV vaccines. 
 
There is no doubt that the use of AHS vaccine in South Africa has 
dramatically decreased AHS incidence and its continued use is 
crucial to maintaining adequate population protection against 
field strains of the virus. The situation described above has  
however led to a reconsideration of when vaccination should be 

allowed within the AHS control zones, given that the current  
vaccine is a MLV vaccine. 
 
Legislative and manufacturer details of importance 
AHS is a controlled disease in South Africa (Act 35 of 1984 - Animal 
Diseases Act) and it is required that all horses are vaccinated on 
an annual basis. The exception to this are horses in the AHS Free 
and Surveillance zones (see figure 1). In these zones, vaccination is 
only permitted with prior permission from State Veterinary     
Services. Permission to vaccinate horses in the AHS surveillance 
zone has been managed by State Vet Boland. The regulations to 
the Act specifically mention that it is compulsory to vaccinate 
against AHS in the AHS protection zone on an annual basis. 
 
The only registered and approved AHS vaccine for use in South 
Africa (Act 36 of 1947 - Fertilizers, Farm Feeds, Agricultural  
remedies and Stock Remedies)  is a modified live vaccine  
produced by Onderstepoort Biological Products. The vaccination 
insert of this product recommends vaccination during low vector 
activity- i.e. “Animals should preferably be immunised during early 
summer”.  
 
Changes to vaccination protocol  
Discussions between the Horse Import Export Task Team (HIETT), 
Western Cape Veterinary Services and DAFF (Department of  
Agriculture, Forestry and Fisheries) led to a  decision to restrict 
AHS vaccination to the lower risk period of the year in the AHS 
Controlled Area and to issue a recommendation that all horse 
owners in SA are encouraged to restrict AHS vaccination to the 
period from 1 June – 31 October every year.  

 AHS vaccination policy in the controlled area   JDG 

Figure 1: African horse sickness control zones in the Western 
Cape Province 

http://www.elsenburg.com/vetepi/epireport_pdf/May2013.pdf
http://www.elsenburg.com/vetepi/epireport_pdf/May2013.pdf
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Veterinary Services had our strategic planning session during March. One of the topics raised was the reporting of disease and   
specifically the reporting of diseases on the SR1 template. The SR1 template is a national template used by Provincial Veterinary 
Services when  doing emergency reporting. This is required for the following diseases and situations in South Africa: 

 Any outbreak or suspected outbreak of: Foot and Mouth Disease, African swine fever, all Avian Influenzas, Anthrax outside 
the endemic area, African horse sickness, Newcastle disease, Rift Valley fever and Rabies.  

 Any disease that has been eradicated in South Africa  

 Any disease that has never occurred in South Africa 

 Any disease that requires immediate notification to the World Animal Health Organisation (OIE) 

 Abnormal occurrences (prevalence, place, time , species etc.) 
 
The OIE requirements regarding reporting are set out in the Terrestrial Animal Health Code. Their requirements are similar to 
DAFF’s with the focus being on OIE listed diseases  - see chapters 1.1 and 1.2 for the requirements and list of listed diseases if you 
are interested - http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/ 
 
In the Western Cape we have been reporting any controlled or notifiable animal disease on SR1 reports. SR1 reports take quite a lot 
of time and resources to complete and capture. We evaluated our SR1 database in order to see if we can become more efficient.  
Our highest number of SR1 reports that are not within the criteria of the DAFF SR1 reporting manual  and that we think SR1’s are 
not essential for are bluetongue, B. ovis and lumpy skin disease.  After some consultation with our state vets and management it 
has been   decided that of those we will now NOT require SR1 reports from our field offices for the  3 above mentioned diseases. 
Normally for SR1 reports the SR1 is compiled by the state vet, sent to the epidemiology section, processed and sent to DAFF. The 
epidemiology section then log that data onto the OIE listed disease system. Now for bluetongue, B. ovis and lumpy skin disease, 
the technician or state vet will log the event directly onto the OIE listed disease system and no SR1 will be required.  
 
We are hoping that this will stimulate reporting of these diseases by taking out the administrative requirements which can  
sometimes hamper reporting.  

Implications 
Permission to vaccinate horses in the AHS free and surveillance 
zones will only be given via SV Boland if the vaccinations are 
done between 1 June and 31 October. Owners/vets may request  
permission to vaccinate outside this time period but this will 
require an application supported by a motivation. This request 
will then need to be endorsed by the Provincial Veterinary  
Services Director before being sent to the Director of Veterinary 
Services: DAFF for consideration. 
 
AHS vaccination in the AHS Protection zone may also only be 
administered during the 1 June - 31 October low vector activity 
period. While permission to vaccinate during this time period is 
not required, should owners/vets want to vaccinate horses in the 
Protection zone outside of the period above an application with 
motivation must be submitted to the State vet of the area with  
endorsement and approval by the Provincial and National  
Directors respectively before vaccination can take place.  
 
While there has been no change to the vaccination requirements 
in the infected zone, DAFF have recommended that wherever 
possible vaccinations are limited to the 1 June - 31 October time 
period. 
 
Conclusions 
While it may be a difficult time of transition for owners,  
veterinarians and  many of the equine bodies to implement 

these changes, we are convinced that these changes will mean 
that the chance of vaccine involvement in outbreaks (either as a 
result of recombination or reversion to virulence) in the AHS 
control zones will be diminished and this will improve the  
likelihood of exports of horses again from the current AHS free 
zone. 
 
For any enquiries regarding these changes please don’t hesitate 
to either contact the editors of this report or the Boland State 
Vet office on 021 808 5430 or svboland@elsenburg.com   

 AHS vaccination policy in the controlled area cont... 

AHS control 
zone 

Vaccine protocol adjustment 

Free Permission to vaccinate will only be given if  
vaccination between 1 June and 31 October each 
year 

Surveillance Permission to vaccinate will only be given if  
vaccination between 1 June and 31 October each 
year 

Protection All equines must be vaccinated between 1 June and 
31 October each year 

Infected Strong recommendation that  vaccination occurs 
between 1 June and 31 October each year 

 Reporting of Animal Diseases - SR1 (Situation Reports) 

Table 1: African horse sickness vaccination protocol adjustments -  
courtesy of DAFF 

http://www.oie.int/en/international-standard-setting/terrestrial-code/access-online/
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The back page  

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 

 Bluetongue outbeaks were seen in sheep in the Vredendal, Clanwilliam and  
Murraysburg areas and in the holding pens at an abattoir in the Boland. The latter 
sheep were sent back to their farm of origin by the supervising vet to recover from 
the  disease before slaughter. 

 An outbreak of virulent Newcastle disease in layer hens was reported from the 
Malmesbury area.  No changes in egg production or conformation occurred, but  
increased mortalities were noticed.  

 A rabid bat-eared fox was caught and killed by dogs on a farm near the village of 
Kalbaskraal in the Malmesbury area. A rabies vaccination campaign for pets had 
taken place in Kalbaskraal during December 2014. 

 A sheep farm in the Swellendam area was confirmed positive for Johne’s disease. 
The farm had been experiencing emaciation, chronic diarrhoea and mortalities of 
sheep for the past two years. 

 Salmonella enteritidis was detected from environmental swabs on a broiler chicken 
farm in the City of Cape Town.  

 Another cattle farm positive for Brucella 
abortus was detected near Piketberg, as a result of tracing from other positive farms in the 
Malmesbury state vet area. None of the cattle on this farm had been vaccinated against  
brucellosis. 

 An outbreak of sheep scab occurred near Swellendam. 

 A case of lumpy jaw (Actinomycosis) was clinically diagnosed in the Vanrhynsdorp region.  

 

Total OIE logs Most rabies vaccinations performed Total UBALO logs 

Epidemiology Report 

Edited by: 

J D Grewar  johng@elsenburg.com 

L van Helden  lesleyvh@elsenburg.com 
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Figure 3: Coronitis as a result of bluetongue 
infection  (Irmi Speelman) 

Web based event  
logging AHT leader boards 

Outbreak events  

Figure 4: Lumpy jaw - Vanrhynsdorp 
(Jacques Kotze) 
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Back Page Epi Lab 03-2015 #9 
Inter lab proficiency 

#2 - Kappa statistics 

We continue with our short series on inter-lab proficiency testing and in 
this month’s exercise we look at Kappa statistics which are often used to 
evaluate raters, which in our case are laboratories testing samples with a 
test under evaluation.  

Please note that there is much debate about the usefulness of these  
statistics and certainly its still just a start to the analysis, but in the 
example we used with the ELISA testing where the outcome was a dichotomous 
“positive” or “negative” result we think it’s useful. A useful text on the 
subject can be found at: http://john-uebersax.com/stat/kappa.htm  

 

Inter-lab proficiency testing cont... 

#In Back Page Epi lab #8 we looked at the raw 
proportional analysis of 3 different labs testing 
an avian influenza ELISA kit. The following code 
is a repeat of that with a final output of the total 

raw agreement, the positive raw agreement and the negative raw agree-
ment.  Copy and paste the following GREEN text into your RStudio console 
and the result should be the same as that on the top of the following page 
and the same as what was seen at the end of lab #8.  
rm(list = ls()) 
elisadata<-read.csv("http://www.jdata.co.za/
backpagelabs/backpagelabs_jdg_agreementraw.csv") 

rownames(elisadata)<- elisadata[,1] 

elisadata<- elisadata[,-1] 

elisadata[elisadata=='']<-NA 

elisadata<-droplevels(elisadata) 

lab1versuslab2_raw<-table
(elisadata$lab1,elisadata$lab2,dnn=c(colnames(elisadata
[1:2]))) 

l1l2raw<-(lab1versuslab2_raw[1,1]+lab1versuslab2_raw
[2,2])/sum(lab1versuslab2_raw) 

lab1versuslab3_raw<-table
(elisadata$lab1,elisadata$lab3,dnn=c(colnames(elisadata
[1]),colnames(elisadata[3]))) 

l1l3raw<-(lab1versuslab3_raw[1,1]+lab1versuslab3_raw
[2,2])/sum(lab1versuslab3_raw) 

lab2versuslab3_raw<-table
(elisadata$lab2,elisadata$lab3,dnn=c(colnames(elisadata
[2:3]))) 

l2l3raw<-(lab2versuslab3_raw[1,1]+lab2versuslab3_raw
[2,2])/sum(lab2versuslab3_raw) 

arrayRAW<-array(c
(NA,l1l2raw,l1l3raw,l1l2raw,NA,l2l3raw,l1l3raw,l2l3raw,N
A),c(3,3)) 

dimnames(arrayRAW)<-list(c("Lab1","Lab2","Lab3"),c
("Lab1","Lab2","Lab3")) 

lab1versuslab2_pos<-table(elisadata$lab1,elisadata$lab2, 
dnn=c(colnames(elisadata[1:2]))) 

l1l2pos<-lab1versuslab2_pos[2,2]/(lab1versuslab2_pos

[2,2]+lab1versuslab2_pos[2,1]+lab1versuslab2_pos[1,2]) 

lab1versuslab3_pos<-table(elisadata$lab1,elisadata$lab3, 
dnn=c(colnames(elisadata[1]),colnames(elisadata[3]))) 

l1l3pos<-lab1versuslab3_pos[2,2]/(lab1versuslab3_pos
[2,2]+lab1versuslab3_pos[2,1]+lab1versuslab3_pos[1,2]) 

lab2versuslab3_pos<-table
(elisadata$lab2,elisadata$lab3,dnn=c(colnames(elisadata
[2:3]))) 

l2l3pos<-lab2versuslab3_pos[2,2]/(lab2versuslab3_pos
[2,2]+lab2versuslab3_pos[2,1]+lab2versuslab3_pos[1,2]) 

arraypos<-array(c
(NA,l1l2pos,l1l3pos,l1l2pos,NA,l2l3pos,l1l3pos,l2l3pos,N
A),c(3,3)) 

dimnames(arraypos)<-list(c("Lab1","Lab2","Lab3"),c
("Lab1","Lab2","Lab3")) 

lab1versuslab2_neg<-table(elisadata$lab1,elisadata$lab2, 
dnn=c(colnames(elisadata[1:2]))) 

l1l2neg<-lab1versuslab2_neg[1,1]/(lab1versuslab2_neg
[1,1]+lab1versuslab2_neg[1,2]+lab1versuslab2_neg[2,1]) 

lab1versuslab3_neg<-table(elisadata$lab1,elisadata$lab3, 
dnn=c(colnames(elisadata[1]),colnames(elisadata[3]))) 

l1l3neg<-lab1versuslab3_neg[1,1]/(lab1versuslab3_neg
[1,1]+lab1versuslab3_neg[1,2]+lab1versuslab3_neg[2,1]) 

lab2versuslab3_neg<-table(elisadata$lab2,elisadata$lab3, 
dnn=c(colnames(elisadata[2:3]))) 

l2l3neg<-lab2versuslab3_neg[1,1]/(lab2versuslab3_neg
[1,1]+lab2versuslab3_neg[1,2]+lab2versuslab3_neg[2,1]) 

arrayneg<-array(c
(NA,l1l2neg,l1l3neg,l1l2neg,NA,l2l3neg,l1l3neg,l2l3neg,N
A),c(3,3)) 

dimnames(arrayneg)<-list(c("Lab1","Lab2","Lab3"),c
("Lab1","Lab2","Lab3")) 

arrayRAW 

arraypos 

arrayneg 

 
 
 

The code 

 R - http://cran.r-project.org/
bin/windows/base/ 

 R Studio - www.rstudio.com/ide/
download/desktop 

 Internet connection 
 R packages “irr’ and “psych” 

Lab #9 requirements 

Cohen’s kappa functions in the irr (kappa2) and the psych (cohen.kappa) packages 
with the latter giving confidence intervals.  
kappam.fleiss function in the irr package for multiple rater evaluation 

Functions and Code covered - Lab 9 
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#Based on this result it seemed as if Labs 1 and 3 have decent raw agree-
ment compared to Labs 1 and 2 and  Labs 2 and 3. We also clearly saw in 
this example how the negative agreement masked some poor positive 
agreement, which might have been missed if total raw agreement was the 
only proportional agreement evaluated. 
 
#This month we go beyond the raw analysis and evaluate rater agreement 
using some statistical methods. There are a number of packages in R which 
may help, and in this lab we'll be using two of them. The first is irr, which 
from its description file is evaluates "Various Coefficiants of In-
terrater Reliability and Agreement", which sounds pretty much 
exactly like what we are looking for! 
 
install.packages("irr") 
library(irr) 
#Keep in mind we are dealing with dichotomous data in this example. The 
one important aspect of our data is that we have more than 2 raters (we 
have 3 i.e. the 3 labs) which influences the tests we can use to evaluate 
them all at once. To start we evaluate each lab to each other on a one-on-
one basis, in a similar way to how we have done with the raw agreement. 
For that we can use the Cohen’s kappa, which establishes whether agree-
ment exceeds that expected under the null hypothesis of random ratings. 
Kappa statistics results generally fall between 0 (poor agreement) and 1 
(perfect agreement) 
 
# As mentioned in the preamble: kappa coefficients are not necessarily the 
ideal test to use, there are considerations to take - read these at http://john
-uebersax.com/stat/kappa.htm  
cohen1vs2irr<-kappa2(elisadata[,c(1,2)]);cohen1vs2irr 
#note the “[,c(1,2])]” above indicates that you want to test the 
elisadata data set but that you want to use all available rows (blank 
space before the “,c”) and that you only want to use the first 2 columns 
( which in this case happen to be Lab 1 and Lab2). 
#the result returns a number of aspects, including the method used, the 
number of subjects evaluated, the number of raters, the name of the coeffi-
cient and its value, and the p value of the test. 
# if you are looking for confidence intervals then the psych library may be 
more helpful. 
install.packages("psych") 
library(psych) 
cohen1vs2irrpsych<-cohen.kappa(elisadata[,c
(1,2)]);cohen1vs2irrpsych 
#one really nice part of the psych package is that instead of piecemeal 
working out the kappa statistic for each lab combination (like we did in the 
raw agreement and what we would have done with the irr package) you 
can compare each lab to each other in one function 
#Since we only have 3 columns in our data set the function is simply: 
cohen.kappa(elisadata) 
#again, when you have more columns in your dataset you'd need to be 

more specific - so the following function is identical 
cohen.kappa(elisadata[,c(1,2,3)]) 
#for the detailed output use the print function with all=TRUE 
print(cohen.kappa(elisadata), all=TRUE) 
#so there you have a matrix of kappa statistics for each lab combination 
with a confidence interval of each statistic. Very similar to the raw agree-
ment we see that Lab 1 and 3 have better agreement than lab 1 and 2, 
although here the worst agreement is between lab 2 and 3, which differs 
slightly from the raw agreement where the worst agreement was generally 
between lab 1 and 2. 
 
#This leads us to a further question - can we evaluate the agreement be-
tween the labs as a whole (so not each combination)? Cohen's kappa is only 
useful for 2 raters, so how do we evaluate the entire dataset where a result 
has been given by each lab -  and in this example possibly establish whether 
this ELISA could be used with confidence between all labs testing with it? 
 
#we jump back to the irr package now and use the kappam.fleiss 
function. The requirement for the Fleiss' kappa test is that only binary 
(dichotomous) or nominal  scales can be used, which fits into our 
dataset well. 
elisadata.fleiss<-kappam.fleiss
(elisadata);elisadata.fleiss 
 
#again the result set will have multiple components listed with it 
 
#these last 2 labs are just an introduction to rater agreement, I hope it gets 
you going when encountering this problem. My conclusions from the last 2 
labs for the ELISA data would be  

 raw agreement shows strong negative agreement but there may 

be issues with positive agreement.  

 Cohen's kappa shows good agreement between lab1 and 3 com-
pared to the other two combinations of lab 2 and 3 and lab 1 and 
2. This may prompt an enquiry to lab 2 as to their ELISA technique/
workflow and possibly try identify any issues they may be having to 
improve the system? 

 the total agreement is probably good enough to warrant further 

work on evaluating the test 
 
#a last note on the kappa statistics reported here- it seems as if some au-
thors have put subjective values across the board to agreement - i.e. to say 
that if agreement is between 0.6 and 0.8 its substantial and if its 0.2 - 0.4 its 
fair agreement, but this can apparently be a dangerous path to follow since 
situations differ between raters and tests. Rather evaluate the kappa statis-

tic on the data you are working with and if you com-
pare it compare it with a very similar situation. 

A 

B 

C 

D 

E 

R Core Team (2014). R: A language and environment for statistical  
computing. R Foundation for Statistical Computing, Vienna, Austria. URL 
http://www.R-project.org/ 
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Various Coefficients of Interrater Reliability and Agreement. R package 
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The result 
 

A 

B 

C 

D 

E 
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#2 - Kappa statistics 

D - Matrix of all results 

D - Lab 1 vs Lab 2 

D - Lab 1 vs Lab 3 

D - Lab 2 vs Lab 3 
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Introduction 

Highly pathogenic avian influenza (HPAI) has had a major impact 
on the ostrich industry in general in South Africa. Since the start 
of the century there have been three detected incursions of HPAI 
in South Africa - these occurred in 2004, 2006 and more recently 
in 2011. All three events have been associated with the H5N2 
subtype. Ostrich production is linked to three main outputs - 
meat, feathers and leather. HPAI has the highest impact on the 
meat aspect of production given that the preferred market for 
this commodity is that of fresh meat to the European Union. In 
the infographic on page 1 of this report we take the initial steps 
in evaluating the impact of HPAI on the fresh meat exports to the 
EU by visualising the past 15 years in terms of: 1. total time  
available to the industry for fresh meat export; 2. time blocks of 
fresh meat export status and the factors that influence this; 3. 
outbreaks of HPAI and LPAI H5 and H7 (low pathogenic) reported 
to the OIE (World Organisation for Animal Health) from RSA  - 
LPAI outbreaks are included given their potential for mutation to 
the HPAI form of the virus;  4. production of ostrich meat shown 
by the number of birds slaughtered per quarter from Jul 2000 
through to March 2015.  

Data sources 

Periods of export status (active, inactive or zoned/
compartmentalised) were determined based on the publication 
of European Commission regulations which had reference to the 
export of fresh ratite meat.   

Outbreaks of HPAI and LPAI which were reported to the OIE were 
accessed via the OIE's WAHID (World Animal Health Information 
Database) and HANDISTATUS II  systems– the latter  
reports on outbreak data prior to 2005. Each outbreak is  
essentially a farm affected by HPAI or LPAI H5/H7 and outbreaks 
were classified by month of occurrence. It is important to note 
that the reporting of LPAI H5/H7 AI to the OIE by member  
countries was only introduced in 2006. Over the past 15 years 
four classes of notifiable AI have been reported to the OIE from 
South Africa - HPAI and LPAI H5N2, LPAI H7N1 and LPAI H7N7.  

Production data was sourced by the SAOBC (South African  
Ostrich Business Chamber) from NOPSA (National Ostrich  
Processors of South Africa). This data was in the form of the 
number of slaughtered birds by RSA processors per month. The 
data was aggregated into quarterly totals.  

South African legislation data was obtained from the Animal 
Diseases Act (1984) and its regulations, and ostrich farming  
requirements were obtained from either the Ostrich Protocol 
(2006) or Veterinary Procedural Notices issued by DAFF 
(Department of Agriculture, Forestry and Fisheries) - in this case 
VPN-04 and its various revisions - from 2007 onwards. 

Results and Discussion 

Export - Overall status 

Exports of fresh meat to the EU from South Africa have been 
possible for 60% of the time available over the past 15 years. 
Exports have been suspended for 30% of the total time and the 
remaining 10% has either been where export farms were  
restricted to zones (after the 2006 HPAI outbreak) or as a result 

of a compartment model approved by the EU (after the 2011 
outbreak). It must be said that, to the best of our knowledge, the 
latter option has been used with extremely limited success thus 
far and exports derived from this sector make up a minuscule 
fraction of the industry wanting to export.  

Export status over time 

The 15 year period has had two periods, each approximately four 
years in length, of sustained export availability. The outbreak and 
post-outbreak periods for the three different HPAI events all 
differ. The 2004 outbreak closed exports down for 15 months in 
total. In the 2006 outbreak the export suspension was relatively 
short (three months), with zoning put in place shortly after its 
start, thereby allowing meat exports from the unaffected parts of 
the country. The zoned export period also ended up being short 
(also three months) and as a whole this was a short fresh meat 
export affected time. The 2011 HPAI outbreak certainly has seen 
the longest period of suspension. Interestingly, things looked like 
they might follow the 2006 pattern with a successful zoned ex-
port application passed six months after the initial  
outbreak report, but an outbreak outside the containment zone - 
detected four days after the zone declaration - put paid to that 
effort. It was only in February 2014 (2 years 10 months after the 
HPAI was confirmed in 2011) that the ‘compartment’ declaration 
was passed, although as mentioned above this has not  
significantly improved the export of fresh meat to the EU.  

HPAI outbreaks as drivers of change: regulation and  
       legislation 

While we could not find evidence of HPAI driving regulation in 
the 2004 outbreak, this is certainly not the case for the 2006 and 
2011 outbreaks. In 2006, just after zoning exports had started, 
the Animal Diseases Act (1984) regulations were amended,  
establishing that the keeping of ostriches in South Africa be  
regulated. Soon after this DAFF published the Ostrich Protocol 
giving guidelines to this amendment to the Act. Just less than a 
year later the first VPN (Veterinary Procedural Notice) describing 
the standards for export ostrich farms was signed by DAFF. The 
2011 outbreak prompted major revisions to the VPN of 2007 
with inclusion of all ostrich farms and not just those limited to 
export. Also included in the 2011 revision were biosecurity  
modules drawn up by the industry in an attempt to decrease the 
risk of HPAI incursion and spread. 

Outbreaks reported to the OIE 

Both the 2004 and 2006 HPAI H5N2 outbreaks were limited in 
number compared to that of 2011. This is likely partly because of 
the 2011 outbreak occurring in the densest ostrich farming area 
of South Africa. The LPAI outbreaks have been shown in the 
graphic as well, as these were H7 and H5 LPAI events (reported 
to the OIE by South Africa,) and as a result had the potential to 
mutate to HPAI. It is important to note that required reporting of 
LPAI events to the OIE by OIE member states only began in 2006. 
While between 2006 and 2011 there seems to be a lack of LPAI 
reported to the OIE from South Africa, the following points must 
be considered which show that notifiable avian influenza  
certainly must have been circulating on ostrich farms in South 
Africa during 2004, 2005 and 2006 over and above that reported 
in the HPAI class to the OIE.  

History and impact of HPAI on fresh ostrich meat exports to the EU  JDG 
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 Two surveys in the Western Cape (Aug 2004 to Feb 2005 and 
March 2005 to May 2005) returned NAI H5 serological  
positive results with 50 of 463 and 124 of 761 farms positive 
respectively (Sinclair, Bruckner & Kotze 2005). 

 Surveillance was performed during the 2006 HPAI outbreak 
immediately surrounding the affected farms but also within 
the rest of the ostrich farming regions of South Africa.  
Included in the final report of the HPAI 2006 outbreak were a 
additional 22 farms that had serologically tested positive to  
H5 AI but where PCR and virus isolation tests were negative. 
Based on the fact that some of these farms fell within the 
area from which zonal exports of fresh ostrich meat were 
allowed we make the assumption that they were not  
considered as part of the HPAI outbreak. 

 Included in the reporting history from RSA to the OIE is an 
entry of 75 H5N2 LPAI outbreaks (farms) reported in July 
2006. These were not reported as an exceptional  
epidemiological event and further detail is not available. 
Given the date of reporting it is plausible that these were 
seropositive farms also detected during outbreak associated 
surveillance. It is unclear whether the 22 farms mentioned 
above are included in the 75. 

Since 2012 the LPAI events reported to the OIE show a frequent 
pattern. In fact, the numbers of months where LPAI events have 
not been reported are few and far between. The LPAI that has 
been reported has been one of three subtypes – H5N2, H7N1 
and H7N7 – with H5N2 dominating the last months of reporting 
analysed. These events have occurred even with the tightening 
of control methods under the new VPN in 2012. One may argue 
that the tightened regulations have decreased the spread of 
incursions as, compared to the HPAI outbreak in 2011, the LPAI 
has not impacted as many farms per outbreak per subtype. It is, 
however, clear that the circulation of LPAI H5 or H7 occurs  
regularly and this will remain a threat to the industry that is so 
highly impacted by HPAI.  

Impact on production 

The production graphic shows each quarter’s production and 
compares it to that of the 15 year average (just shy of 60 000 
birds slaughtered per quarter). Areas in green show production 
above that average while areas in red show production below 
the average. Production is cyclical in the ostrich industry and, 
generally speaking, highest production is seen in the first and 
second quarters of each year. The seasons straddling 2001/2002 
show what the potential for ostrich meat can be although it has 
been postulated that this production was as a result of the BSE 
(Bovine Spongiform Encephalopathy) outbreaks in the UK with a 
reciprocating increase in demand for ostrich meat (ECI Africa 
2010). 

Based on the production data there seemed to be a slight decline 
in production already prior to the 2004 outbreak of HPAI.  
Between 2004 and 2007 production continued to decline with 
the worst production quarter from July 2000 occurring in the 3rd 
quarter of 2006, which was that time where fresh meat exports 
were suspended and then zoned. Between 2007 and 2011  
production was at levels close to the average for the whole  
period with some improvements being achieved in 2009/2010 

and 2010/2011. The 2011 HPAI outbreak seems to have had a 
catastrophic impact on the production. Two of the worst  
production quarters since July 2000 occurred in the 2nd and 3rd 
quarters of 2011 and it is evident that production has not  
improved since then with consistently below average production 
levels being achieved.  

Considerations not shown on the graphic 

Ostrich meat price over time 

This factor would be interesting to include in this analysis as the 
production of meat may be related to the market demand and 
not necessarily to HPAI. On this point the Rand:Dollar exchange 
rate is also very important and this ratio impacts the profitability 
of ostrich farming and therefore production totals.  

Other value adding products 

Besides meat, ostriches produce leather and feathers and the 
production of these products would be interesting to add to this 
analysis as there may have been periods over the past 15 years 
where the leather and/or feather price impacted on production 
of ostriches. An example: with a decrease in slaughter  
production the demand for leather increases due to its relative 
scarcity and the price of leather increases as well. This will offset 
the impact that HPAI makes on the industry as a whole, albeit 
with some time lag. 

Conclusion and further research 

The infographic presented here gives a broad outline as to the 
history and viability of the ostrich industry to export fresh meat. 
While not all factors are considered, the broad overview  
certainly points towards HPAI having a significant impact on the 
production of fresh ostrich meat for export and shows how HPAI 
disrupts the industry, creating an environment fraught with risk 
and a system which needs to overcome periods of sustained 
export suspension. Further research is necessary – one way of 
proceeding would be rather to use total value per bird multiplied 
through the production total, instead of slaughtered birds as the 
outcome per quarter. This allows an estimate to be made of the 
gross income per quarter and one could evaluate that against 
HPAI outbreaks to see their potential impact in monetary terms, 
whilst still accounting for all parts of ostrich production. We’ll 
hopefully be collaborating with industry on this topic in the 
months to come. 
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The back page  

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 

 Bluetongue outbreaks continued in sheep in the Vredendal, Vanrhynsdorp, Paarl, Oudtshoorn, 
Beaufort West and Murraysburg areas. 17 outbreaks in total were recorded, several in            
unvaccinated animals as a result of the vaccine shortage last year. Sheep near Vanrhynsdorp 
showed swelling of the lips in addition to coronitis and salivation (see fig. 3). 

 A rabid bat-eared fox near Piketberg approached a farm homestead during the day and was 
killed by staff. The fox was sampled and tested positive for rabies. Dogs and cats on the farm were 
vaccinated in response. 

 A sheep farm in the Swellendam area was confirmed positive for Johne’s disease. The farmer had 
purchased the farm and stock several months previously and has noticed emaciation and  
diarrhoea in a small number of sheep. 

 Bovine babesiosis was reported from the Grabouw area. 

 Routine ram testing in the Beaufort West and Murrayburg areas revealed two farms positive for 
Brucella ovis infection. 

 Another case of Chlamydophila psittaci occurred in Kuilsriver, 
Cape Town, in a four-month-old blue-fronted amazon chick (see fig 4) at a property where sick birds 
were being nursed. Back-tracing of the sick birds is currently underway. 

 Pasteurellosis in sheep was reported from the Vredendal and Beaufort West areas. 

 An outbreak of canine distemper affecting approximately 30 dogs was reported from                
Riviersonderend.  

 Dry conditions in the West Coast and Greater Karoo areas have led to a number of plant           
toxicities: prussic acid poisoning was reported in the Vredendal district with ten sheep dead and 
another ten cases reported. Cases of Galenia Africana toxicosis (waterpens) have also been reported 
from this area. In Beaufort West, 15 of 400 and 20 of 101 Angora goats died from suspected tulp 

poisoning in two separate events. In Worcester three cows died of tulp poisoning. 

Total OIE logs Most rabies vaccinations performed Total UBALO logs 
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Figure 3: Dorper showing  
swelling of the lips as a result of  
bluetongue infection (Jacques 
Kotze) 
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Figure 4 : A juvenile blue  
fronted amazon         
(animal-world.com) 
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Introduction 
 

Hexagons are common in nature, 
and even the humble honey bee 
has realised that if you want to 

store something properly then a 
hexagon is the way to go. It is  

common practice in mapping to  
display collated data on a square grid 

background. One of the major reasons 
for this is that square grids form the intrinsic backdrop to most 
imagery, given that pixels are generally square. If seen from far 
enough away (or at a high resolution) square grid imagery blends 
away and we see data as continuous. This is all good and well but 
a lot of information, and in the veterinary epidemiology context 
disease mapping, has a relatively low resolution, and interpolating 
this information into a continuous raster is often not possible or 
useful. On the other end of the scale is when we use layers to 
collate data that are just too varying or have too low a  
resolution...a classic example is what is depicted here in Fig 1 on 
page 1 where disease is collated based on the local municipality in 
which it falls. The major advantage of doing this is that people 
relate to local municipality collation well. For example, it makes 
sense if you depict 25 cases of Johne’s disease detected in the 
Swellendam local municipality. However, the disadvantages, some 
of which will be shown in the example of Rift  Valley fever (RVF), 
often outweigh the benefits of this approach.  
 
So why not use the point data itself? This is often used (as in the 
data source map in Fig 1) but the major disadvantage of this is 
that technically these point data can be ‘reverse-engineered’ in 
software to establish the location of an event, and this does bring 
client privacy into question.  
 
The purpose of this article is to pique your interest in using a  
hexagonal instead of square gird to collate and visualise data on 
maps using an example of RVF that occurred during 2010 in South 
Africa. 
 

Figure 1 - the example 
 
Fig 1 is an infographic depicting the 2010 RVF outbreaks  
throughout South Africa. The initial map shows the point data of 
these outbreaks. Below that there are 3 rows and 2 columns of 
the same data collated and depicted in varying ways.  
 
The rows categorise the use of varying polygon grids to depict the 
collated data, and from top to bottom are hexagon, square and 
then local municipality (LM) grids. The columns depict two types 
of collation. The first is a time series analysis to try to show how 
the disease spread from its initial outbreak in the Free State. In 
this column every unique grid cell has been assigned the week of 
the outbreak that occurred within its borders. If multiple  
outbreaks occurred within a unique cell then the first outbreak is 
taken and its outbreak week is used.  In the second column the 
total number of outbreaks per cell is depicted (density). The same 
legend scale could be used for the hexagonal and the square grids 

but for the local municipality grid a separate one was used  
because of the disparity of this layer. 
 
Its important to note that the squares and hexagons used were 
close to identical in area. This was done to prevent any distortion 
of the grids compared to each other. The reason that the LM layer 
was also chosen was because this is how our section depicted the 
data back during the outbreak - see our July 2010 report (http://
www.elsenburg.com/vetepi/epireport_pdf/July2010.pdf). We 
were experimenting a bit with the data depiction - in Aug 2010 we 
used the outbreak points, for instance. We didn't try square grid 
collation back then but if you download Dr Hannes Pienaar’s arti-
cle on the history of RVF in South Africa (see citation below) they 
depicted data in point, district and square grid (1/2 degree X 1/2 
degree) views. 
 

So why do hexagons work well? 
 
Simply put hexagons gel well and are easier on the eye, with the 
major advantage of not creating horizontal and vertical lines when 
zooming out as is evident with square grids. An example of this in 
Fig 1 is the area just west of Lesotho (so the south east part of the 
outbreak). With the hexagon grid your eye is not drawn vertically 
down that series of outbreaks as it is with the square grid.  
Another example is the southern-most outbreaks in the density 
column which make a very horizontal border in the square grid 
but this is broken up in the hexagonal grid.  Hexagons also flow 
over irregular surfaces better than squares do. An example can be 
seen by looking at Lesotho’s border - the border is more normal in 
the hexagonal grid than what it is in the square grid, simply  
because hexagons are more closely aligned to circles than squares 
are. 
 
Square grids also can create visualisation irregularities, a common 
one being enclosure of space. Here is an example from sections 

cut from Fig 1.  The cell in the 
centre of the square grid  
section is enclosed by its 
neighbours, where in the same 
area in the hexagonal grid, no 

enclosed cell exists. On evaluation of the hexagonal versus square 
grids there were seven enclosed cell series in the square grid and 
only three in the hexagonal grid. 
 
As mentioned, the initial way we depicted the RVF outbreak was 
to use the geo-political boundaries of South Africa’s local  
municipalities. Immediately it is evident that there is a loss of 
visualisation and potential analysis. Because of the large size of 
LM’s the time series analysis lost resolution and became quite 
amorphous since the epidemic curve of this outbreak was in the 
week 5 to 8 period. The north-westerly extent of the outbreak is 
also exaggerated because of the size of LM’s in the Northern Cape 
compared to the Western Cape. The outlier outbreaks, in this case 
in the north-eastern extent of the  outbreak, can be missed using 
just the LM grid. Calculating the extent of the outbreak using the 
LM grid we could say that the outbreak covered 42% of South 

Figure 1: African horse sickness control zones in the Western 
Cape Province 

vs. 
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Africa. This is an obvious over estimation if you consider that the 
coverage using the hexagon 25km grid was 11.3%.  
 

Examples of using hexagons in veterinary epidemiology 
 
Hexagon use in mapping has been performed for some time 
now, but a brief search of its use in veterinary medicine showed 
very few results. A good example of its use is in McGrath et al. 
(2009) on the mapping of bovine TB in Ireland where both a  
kernel smoothing raster was created and then a second method 
was explored using a hexagonal grid. A Birch et al. (2007) review 
of the use of hexagonal grids in an ecological setting showed that 
its use is rare, but that even just for visualisation purposes,  
authors should consider it more often.   

 
The down side of hexagons 
 
One of the issues with hexagon collation is that your further 
analysis is more difficult compared to square grid data - for  
instance in ArcGIS® there is a raster calculator which can query/
compare multiple raster (which are essentially square grids)  
layers, and this would be difficult if your data was in a hexagonal 
grid.  Another down side of hexagons is their intrinsic  
incompatibility with the basic points of the compass insomuch 
that they can have North and South directions but their East and 
West directions must contain a North or South vector ending up 
with NE, SE, SW and NW directions which make up the six sides 
of the hexagon. A final drawback is that you cannot subdivide 
hexagons like you can with squares...although frankly this may 

be a good thing as researchers can create data by increasing the 
raster resolution beyond the resolution at which their data was 
collected. 
 

Making your own hexagonal grid 
 
There are a number of ways to create a hexagon layer of the size 
that is appropriate for your work. You can see these at the 
bottom of the following article: http://blogs.esri.com/esri/esri-
insider/2015/04/08/thematic-mapping-with-hexagons/ 
 
If however you would like we can send you an ArcGIS™ shapefile 
of 25 or 50 km hexagons for South Africa, or if you need anything 
more specific our GIS technologist, FC Basson, will happily assist 
you, you can just contact the editors of this report and we can 
facilitate this. 
 

Data sources and references 
 
Pienaar, Nicolaas J., & Peter N. Thompson. "Temporal and spatial history of Rift Valley fever in 
South Africa: 1950 to 2011." Onderstepoort Journal of Veterinary Research 80.1 (2013): 1-13.  
 
Birch, C. P., Oom, S. P., & Beecham, J. A. (2007). Rectangular and hexagonal grids used for obser-
vation, experiment and simulation in ecology. Ecological Modelling, 206(3), 347-359.  
 
McGrath, G., Abernethy, D., Stringer, L., & More, S. J. (2009). An all-island approach to mapping 
bovine tuberculosis in Ireland. Irish veterinary journal,62(3), 192.  
 
http://gis.stackexchange.com/questions/82362/what-are-the-benefits-of-hexagonal-sampling-
polygons 
 
http://blogs.esri.com/esri/esri-insider/2015/04/08/thematic-mapping-with-hexagons/ 

 

Why hexagons are not just for the bees..cont 

Image sources 
 
http://teachers.yale.edu/
curriculum/viewer/
initiative_10.05.06_u 
 
http://bemireland.com/the-giants-
causeway/ 
 
http://www.lupacking.com/ 

Some examples of natural and man-made hexagons 

Giants causeway in Ireland where circular rock 
formations have been forced into hexagonal shapes 

Creating a perfect sphere using hexagons - the 2002 
Soccer World Cup match ball 

Storing circular pipes in hexagonal formation for 
efficiency 

Carbon lattice formation 
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The back page  

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 

 Bluetongue outbeaks were seen in small numbers of sheep on three properties in the Vredendal area. 

 An outbreak of African horse sickness causing several equine deaths was reported from the town of Nelspoort, near Beaufort 
West. Six horses showed swelling of heads and supraorbital fossas before death. Unfortunately, by the time the outbreak was  
reported, no sick animals were still present and no fresh carcasses available to be sampled. Four surviving horses, two previously 
vaccinated and two unvaccinated, were therefore sampled. AHS serotype 6 was identified in one of the horses that had not shown 
any signs of disease during the outbreak. This horse had been last vaccinated during a campaign in the town in June 2014. 

 Two sheep farms in the Swellendam and Boland areas identified positive cases of Johne’s disease in animals showing chronic  
emaciation and diarrhoea. 

 An outbreak of bovine babesiosis in communal cattle in the Khayelitsha 
area of Cape Town was handled by the local animal health technician. 
Two animals showing clinical signs were treated successfully and the 
remainder of the herd received blocking    treatment and acaricide. 

 Low path H5N2 avian influenza occurred in ostriches near Oudtshoorn. 

 Orf was seen in a sheep in the northernmost part of the Western Cape, 
along the border with the Northern Cape. 

 A pig near Atlantis died of suspected enterotoxaemia. The pig had been 
moved a few days previously, during a particularly cold period, and its 
feed had been changed to chicken feed. 

 A bovine in the Vanrhynsdorp area showed signs of bovine ephemeral 
fever (three-day stiff sickness). 

Total OIE logs Most rabies vaccinations performed Total UBALO logs 
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logging AHT leader boards 

Outbreak events  

Figure 3: Severe orf lesions in a sheep.      Photo: Dr J. 
King 
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Back Page Epi Lab 05-2015 #10 Lattice graphs #1 

Lattice/trellis graphs have always been something that has interested me. 
They are useful in depicting data of varying types over time and analysing 
trends visually. We have tried to do this using panel graphs in MSExcel® in 
the past (http://www.elsenburg.com/vetepi/epireport_pdf/April2013.pdf) but 
found that, while useful, the data manipulation prior to getting a final 
product just took too long. In R, however, there is a package called 
“lattice” which can perform this visualisation with relative ease. While 
some data manipulation prior to starting this visualisation is necessary you 
will see that it is quite simple to do.  

In this example we take the African horse sickness cases that have occurred 
in our AHS control zones in the Western Cape and plot the epidemic curves of 
these outbreaks in a lattice fashion.     

Lattice graphs      JDG 

A 

ahsdata <- read.csv("http://
www.jdata.co.za/backpagelabs/
backpagelabs_jdg_latticeahs.csv") 
#Lets just briefly look at the data that is import-

ed 
head(ahsdata) 
summary(ahsdata) 
View(ahsdata) 
#We have 3 columns of data: The outbreak year/reference, the case week 
and then the number of cases associated with that case week. This is 
enough information to make an epidemic curve. Instead of using the epi-
curve.weeks function in the epitools package as discussed in the 1st 
and 7th back page labs (see www.elsenburg.com – Epi Labs) we are 
using a more standard bar plot but we’ll be using it within the lattice 
package. So install the lattice package with its dependencies.  
install.packages("lattice", dependencies = TRUE) 
#Activate the lattice package 
library("lattice") 
#Lets look at the very basic bar chart type lattice graph with minimum 
manipulation. Here we want to plot the number of AHS cases per case week 
with a panel per outbreak year. 
barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak) 
#So you’ll see the plot is a side plot which is not something that I think is as 
helpful as a normal epidemic curve format, so let’s sort that out: 
barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak, 
         horizontal = FALSE 
         ) 
#The layout is automatically forced to 2 panels across and 3 panels high. We 
have 6 outbreak years so this works out well for us…you can use the layout 
function to manipulate this, we’ll change it back but check how this works 
out 
barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak, 
         horizontal = FALSE, 
         layout = c(6,1) 
        ) 
#While you won’t add a main heading in a publication you’d certainly add 
axis labels…I’ve put both here for completeness sake…I’ve also gone back to 
2 panels across and 3 high 

barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak, 
         horizontal = FALSE, 
         layout = c(2,3), 
         main="AHS Outbreak Epidemic curves\n 1999 
- 2014", 
         ylab="Number of cases",  
         xlab="Week of Outbreak" 
 ) 
#Note above the “/n” in the main title adds a new line. 
If you want to change font sizes then for your labels you can use the list 
function so set parameters for the labels – here the cex option changes 
fonts as you wish – try a couple of options to see how it changes 
barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak, 
         horizontal = FALSE, 
         layout = c(2,3), 
         main=list("AHS Outbreak Epidemic curves\n 1999 
- 2014", cex=3), 
         ylab=list("Number of cases", cex=2),  
         xlab=list("Week of Outbreak", cex=2), 
         ) 
#Since its an outbreak I think red is a better colour than the default light 
blue. Also you may have noticed that the y-axis was starting just below 0…
here we set the limits of the Y axis (ylim) to force it to zero. 
barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak, 
         horizontal = FALSE, 
         layout = c(2,3), 
         main=list("AHS Outbreak Epidemic curves\n 1999 
- 2014", cex=3), 
         ylab=list("Number of cases", cex=2),  
         xlab=list("Week of Outbreak", cex=2), 
         col="red",  
         ylim=c(0,30)  
 ) 
#You can also manipulate the scales in terms of where they are labelled. 
I’ve set it to show the Y axis labels on all axes and the x axis labels just on 
the bottom axis: try some options between 0-3 to see how it impacts the 
labels. This graph is pretty much complete for this example.  
 

The code 

 R - http://cran.r-project.org/
bin/windows/base/ 

 R Studio - www.rstudio.com/ide/
download/desktop 

 Internet connection 
 R packages “lattice” 

Lab #10 requirements 

barchart in the lattice package, print function in the R base package with the use 
of the more = T/F for multiple plots in the same graphic as well as the  
panel.width/height function for multiple plot manipulation. 

Functions and Code covered - Lab 10 

B 

C 

D 

E 

F 

http://www.elsenburg.com
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barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak, 
         horizontal = FALSE, 
         layout = c(2,3), 
         main=list("AHS Outbreak Epidemic curves\n 1999 
- 2014", cex=3), 
         ylab=list("Number of cases", cex=2),  
         xlab=list("Week of Outbreak", cex=2), 
         col="red",  
         ylim=c(0,30), 
         scales = list(y=list(alternating ="3"),  
                       x=list(alternating = "1") 
                       ) 
          ) 
#To get slightly more involved on my computer the panels seemed a little 
too wide, so that if I showed 6 curves on top of each other (even if I change 
the size of my plotting window in R Studio) there was little to be seen be-
cause of the severe width. Below I use the print function to force the plot 
to be made in a specific part of the plot window and with specific dimen-
sions per panel. Your computer will be slightly different so play around till 
you get something that works. To start with I need to make the graph in a 
format that works – below I’ve changed the format to 6 panels on top of 
each other, the y labels are only on the left, the width of the bars are 
changed a bit (box.width) and I’ve removed the title.  
barchart(ahsdata$Count~ahsdata$CaseWeek |  
ahsdata$Outbreak, 
         horizontal = FALSE, 
         layout = c(1,6), box.width = 0.8, 
         ylab=list("Number of cases", cex=1),  
         xlab=list("Week of Outbreak", cex=1), 
         col="red",  
         ylim=c(0,30), 
         scales = list(y=list(alternating ="1"),  
                       x=list(alternating = "1") 
         ) 
) 
#Now to manipulate the dimensions. Firstly for the print function its 
easier to assign the entire chart to a value list as shown below. We call this 
value list “ahschart” 
ahschart<-barchart(ahsdata$Count~ahsdata$CaseWeek | 
ahsdata$Outbreak, 
         horizontal = FALSE, 
         layout = c(1,6), box.width = 0.8, 
         ylab=list("Number of cases", cex=1),  
         xlab=list("Week of Outbreak", cex=1), 
         col="red",  
         ylim=c(0,30), 
         scales = list(y=list(alternating ="1"),  
                       x=list(alternating = "1") 
         ) 
) 
#Now we print the ahschart using the panel.height and pan-
el.width function to make it look better. In my case it was better to 
make each panel 2 cm high and 10 cm wide (my RStudio window was set to 
its maximum height and about half the screen width. You can play with it 
until you are comfortable with the result , which you can then export out of 
the RStudio plot window. 
print(ahschart, panel.height=list(2, "cm"),  
  panel.width=list(10,"cm") 
      ) 
 
#for fun try this : you can manipulate the starting position of your plots so 
that you can essentially put multiple plots at different parts of the plot area. 
To plot multiple plots you need to add a “MORE = T” to your print string 

until you get to the last one you plot which is “more = F” 
I make another 2 plots of the same data but in different depictions  - ah-
schart2 and ahschart3 
 
ahschart2<-barchart(ahsdata$Count~ahsdata$CaseWeek | 
ahsdata$Outbreak, 
                   horizontal = FALSE, 
                   layout = c(2,3), box.width = 0.8, 
                   ylab=list("Number of cases", cex=1),  
                   xlab=list("Week of Outbreak", cex=1), 
                   col="red",  
                   ylim=c(0,30), 
                   scales = list(y=list(alternating 
     ="1"),  
                                 x=list(alternating = 
     "1") 
                     ) 
  ) 
 
ahschart3<-barchart(ahsdata$Count~ahsdata$CaseWeek | 
ahsdata$Outbreak, 
                    horizontal = FALSE, 
                   layout = c(6,1), box.width = 0.8, 
                   ylab=list("Number of cases", cex=1),  
                   xlab=list("Week of Outbreak", cex=1), 
                   col="red",  
                   ylim=c(0,30), 
                   scales = list(y=list(alternating 
     ="1"),  
                                 x=list(alternating = 
     "1") 
                     ) 
  ) 
 
#Now I want to plot all three plots… 
print(ahschart,position = c(0.3,1,0,0),  
panel.height=list(2, "cm"), panel.width=list(4,"cm"), 
more = T) 
 
print(ahschart2,position = c(1.3,1.2,0,0),  
panel.height=list(2.5, "cm"), panel.width=list(5,"cm"), 
more = T) 
 
print(ahschart3,position = c(1.3,0.35,0,0),  
panel.height=list(2, "cm"), panel.width=list
(2.5,"cm"), more = F) 
 
#Mine came out as shown on the results page in this example 
(again – my RStudio plot window was at its highest height…manipulate your 
position and panel heights and widths to try get it similar.) 

 
 

R Core Team (2014). R: A language and environment for statistical  
computing. R Foundation for Statistical Computing, Vienna, Austria. URL 
http://www.R-project.org/ 
  
Sarkar, Deepayan (2008) Lattice: Multivariate Data Visualization with R. 
Springer, New York. ISBN 978-0-387-75968-5 
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BACKGROUND 
 
The Western Cape Government was asked to 
present historical information on the  
outbreaks of AHS in the AHS control 
zones. This information formed part of 
a delegation visit gathering  
information regarding the export of 
horses from South Africa. In the 
graphic above we show the  
temporal aspects of the  
outbreaks separated into year of 
outbreak and classified as in the 
Surveillance zone (RED) or the 
Protection zone (ORANGE). 
 
RESULTS 
 
From 1997 six outbreaks were 
shown when considering the 2014 
outbreaks as two events. (The 2014 
events, while of the same serotype 
and logged under the same OIE  
outbreak were considered separately due 
to a lack of conclusive evidence of links). The 
outbreaks shown do not consider the 2013 
event of PCR positives in Melkbosstrand (4 positive 
PCR with no indication of further spread).  
 
Most outbreaks occur in autumn in the control zones with 
their index cases occurring in late summer. Outbreaks were 
generally less than 3 months long (days of outbreak duration 
shown in fig. 1) and generally resolved in late autumn/early 
winter when vector numbers decreased as a result of  
weather conditions not being ideal for their proliferation 
(NOTE: If the 2014 outbreaks are merged their time span 
range would have been 88 days long). 
 
Serotype one has dominated outbreaks in the control zones, 
with single AHSV 5 and 7 events occurring in 2006 and 1999 
respectively. 

CONCLUSIONS 

This information is useful in managing the risk of AHS in the 
control zones and gives evidence of when during the year 
risk mitigation systems are most crucial. 

 

 

 

 

DATA SOURCES 

1. AHS situation reports of the Western Cape Government 

2. South African OIE reports - AHS outbreaks since 1997 

3. Sinclair, Marna. The epidemiology of an African horse sickness outbreak 
in the Western Cape Province of South Africa in 2004. Diss. University of 
Pretoria, 2007.  

4. Sinclair, M., G. Buhrmann, and B. Gummow. "An epidemiological  
investigation of the African horsesickness outbreak in the Western Cape 
Province of South Africa in 2004 and its relevance to the current equine 
export protocol." Journal of the South African Veterinary Association 77.4 
(2006): 191-196.  

5. Grewar, J. D., Weyer, C. T., Guthrie, A. J., Koen, P., Davey, S., Quan, M., ... 
& Bührmann, G. (2013). The 2011 outbreak of African horse sickness in the 
African horse sickness controlled area in South Africa. Journal of the South 
African Veterinary Association, 84(1), 1-7.  

African horse sickness outbreaks in the AHS control zones - TIME & SEROTYPE          

Figure 1: Time and serotype 
history of AHS outbreaks in 
the AHS control zones of the 
Western Cape 
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Contraction of active ostrich farm numbers between 2011 and 2015 
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The back page  

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 

 A young African buffalo bull on a farm in the Prince Albert area tested positive for bovine tuberculosis on the 

intradermal tuberculin test. The buffalo was euthanased and samples taken for mycobacterial culture. No  
macroscopic lesions were seen during the post-mortem. The farm has been placed under quarantine and forward 
and back-tracing of the buffalo’s herd of origin is currently underway. 

 A suspected low/non pathogenic avian influenza outbreak has been detected on a duck farm near Cape Town. 

The  epidemiologic investigation is underway and tracing farms have been quarantined and sampled. 

 Another low pathogenic H5 avian influenza outbreak has been detected in ostriches in the Calitzdorp region. 

This farm is within 5 km of a previously identified outbreak that occurred in April 2015 

 A small farmer in Swellendam experienced mortalities of young pigs as a result of erysipelas. He was advised by a 

private veterinarian of the zoonotic risk and to vaccinate his remaining pigs. 

 Johne’s disease was confirmed on a sheep farm in the 
Swellendam area that had been experiencing cases of  
emaciation and chronic diarrhoea for the past two years. 

 The deaths of 45 lambs in a flock near Vredendal are 

suspected to have been caused by pasteurellosis. 

 Mastitis was observed in ewes near Nuwerus, in the  

northern-most part of the province. 

 Contagious pustular dermatitis (orf) was seen in two 

herds of goats in the Atlantis area. 

 Sheep near Caledon were treated for footrot. 

 Dogs in Beaufort West were treated for sarcoptic 

mange at the State Vet Office. 

Total OIE logs Most rabies vaccinations performed Total UBALO logs 

Epidemiology Report 

Edited by: 

J D Grewar  johng@elsenburg.com 

L van Helden  lesleyvh@elsenburg.com 

VOLUME 7 ISSUE 6 

Web based event  
logging AHT leader boards 

Outbreak events  

Figure 4: Farmed ducks      Photo: mapleleaffarms.com 
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Back Page Epi Lab 06-2015 #11 Lattice graphs #2 - 
Different panel groups 

This is the second of the lattice graphing exercises. Here I go back to what 
started me on lattice graphs as mentioned last month. The data here is of 
multiple types - in this case we have baseline mortality rates in ostrich 
chicks over a period of 26 weeks with parallel weather data of ambient  
temperature (maximum and minimum) and then rainfall. Why we did this  
initially was to identify whether weather subjectively influenced mortality. 
In this case there was a period of weather change and higher than normal 
mortality in week 13, and you'll see in the exercise that we show how to 
label these events. 

This lab also introduces something that I should have learnt ages ago - but 
better late than never. When plotting in R the plot in the window is  
manipulated by the size of the window. We now show how to directly export 
plots in pdf so that it’ll look the same on whatever computer you are using. 

Lattice graphs - different data JDG 

#Install (if necessary) and load the libraries re-
quired. 
install.packages("Cairo") 
library(Cairo) 

 
install.packages("lattice") 
library(lattice) 
 
#Create a directory so that the plots you make are in one place. 
dir.create("C:/latticeexample") 
dir.create("C:/latticeexample/graphs") 
 
#Set the working directory to the newly created directory so the exports go 
directly there. 
setwd("C:/latticeexample/graphs") 
 
#Import the sample dataset and have a quick look at the data. 
aih7data <- read.csv("http://www.jdata.co.za/
backpagelabs/backpagelabs_jdg_latticeai.csv") 
 
head(aih7data,10) 
tapply(X=aih7data$data,INDEX=aih7data$group, 
FUN = summary) 
#The “FUN” refers to the function you want to run on the grouped data. 
There are 4 groups of data : rainfall, max temp, min temp and mortality 
over the 26 weeks of data collected. 
#Again we'll get to the final lattice graph after going through a few steps. 
Each step will save the plot to your c: directory we have created so maybe 
open that so long to view your data - it will not show up in your plotting 
window this time. 
 
##Plot 1: BASIC PLOT##################################### 
CairoPDF("plot1.pdf",6,8) 
#This function makes a pdf 6 units wide and 8 high and after some experi-
mentation this worked for this graph. 
xyplot(data~week|group, data = aih7data, 
groups = group, horizontal = FALSE, layout = c(1,4), 
scales=list(y=list(relation="free")), type = "o" 

      ) 
dev.off() 
#Each CairoPDF plot needs to be turned off with a dev.off(). 

#the type = “o” refers to the type of xy graph you want - in our case a line 
graph does the trick. 
 
##PLOT 2 - RE_ORDER PANELS AND CHANGE Y AXIS LIMITS############# 
CairoPDF("plot2.pdf",6,8) 
xyplot(data~week|group, data = aih7data, 
groups = group, horizontal = FALSE, layout = c(1,4), 
scales=list(y=list(relation="free")), type = "o",  
index.cond = list(c(3,2,1,4)), 
ylim=list(c(20,40),c(0,20),c(0,0.05),c(0,10)) 

        ) 
dev.off() 
 
# Here the “index.cond” function forces the 3rd panel 1st (I think mor-
tality should be on the bottom), the 2nd panel (min temp) stays 2nd, the 1st 
panel moves to 3rd  (max temp) and the 4th stays where it is (rainfall). 
 
#Everything referring to the panels must be kept in this order, so the y axis 
limits per axis are first for the max temp panel, then the min temp, then 
mortality, then rainfall. 
 
##PLOT 3 - MANIPULATE THE PANEL STRIP STYLE AND ADD AXIS LABELS  
CairoPDF("plot3.pdf",6,8) 
xyplot(data~week|group, data = aih7data, 
groups = group, horizontal = FALSE, layout = c(1,4), 
scales=list(y=list(relation="free")), type = "o",  
index.cond = list(c(3,2,1,4)), 
ylim=list(c(20,40),c(0,20),c(0,0.05),c(0,10)), 
strip=strip.custom(style= 1,bg="gray", 

par.strip.text=list(col="black",cex=0.8), 
factor.levels=c("Maximum Temperature", 

"Minimum Temperature", 
"Mortality Rate", 
"Rainfall")), 

ylab=list(c("proportion", 
expression(paste("Temperature (",degree,"C)")), 
expression(paste("Temperature (",degree,"C)")), 
"mm per week"), cex=0.8), 

xlab = "Week of evaluation between 1 Oct 2012 and 25 
March 2013" 
) 

The code 

 R - http://cran.r-project.org/
bin/windows/base/ 

 R Studio - www.rstudio.com/ide/
download/desktop 

 Internet connection 
 R packages “lattice” and “Cairo” 

Lab #11 requirements 

xyplot in the lattice package; CairoPDF function in the CairoPDF package to  
generate pdf plots in working directory, a couple of new lattice options in the 
lattice framework including functions to manipulate individual panels; tapply to 
summarise data by group; dir.create to make directories on local machine 

Functions and Code covered - Lab 11 
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dev.off() 
 
#Note the colour of the strip is now grey with black writing. 
#Remember cex applies generally to size - so in this case text size. 
#Remember that the y labels must still be put in order of the original plot, 
so max temp, then min temp, then mortality, then rainfall. 
#Note the function to include a ° sign in R. 
 
#Plot 3 already gets us quite a long way, and you could probably stop right 
there. However, I think it would be nice to add some data point labels. 
#So lets do 2 things here - 1. add the maximum data labels per group except 
for the min temp where the minimum would be valuable, 
#2. add the labels for week 13 where subjectively it looks like a lot hap-
pened in both weather and mortality. 
 
##PLOT 4 - ADD MAX AND MIN VALUES TO PLOT############### 
CairoPDF("plot4.pdf",6,8) 
xyplot(data~week|group, data = aih7data, 
groups = group, horizontal = FALSE, layout = c(1,4), 
scales=list(y=list(relation="free")), type = "o",  
index.cond = list(c(3,2,1,4)), 
ylim=list(c(20,40),c(0,20),c(0,0.05),c(0,10)), 
strip=strip.custom(style= 1,bg="gray", 

par.strip.text=list(col="black",cex=0.8), 
factor.levels=c("Maximum Temperature", 

"Minimum Temperature", 
"Mortality Rate", 
"Rainfall")), 

ylab=list(c("proportion", 
expression(paste("Temperature (",degree,"C)")), 
expression(paste("Temperature (",degree,"C)")), 
"mm per week"), cex=0.8), 

xlab = "Week of evaluation between 1 Oct 2012 and 25 
March 2013", 
      
panel=panel.superpose, 
panel.groups=function(x,y,...){            

panel.xyplot(x,y,t="o",...)  
#Here we generate variables which have relevance to the 
point we want to plot. The first is to identify the 
highest Y values and identify the x value for that y 
value - and all per group because we are in a pan-
el.groups function. 
#So here xt = the x value (i.e. week) of the y value 
that's = the max y value. 
xt <- x[y==max(y)] 

#So here yt = the maximum y value per group. 
yt <- y[y==max(y)]   

#Now, similarly, the minimum values for the min temp 
panel 
#xm = the x value (i.e. week) of the y value that's = to 
the min y value. 
xm <- x[y==min(y)] 

#So here ym = minimum y value. 
ym <- y[y==min(y)] 

#Now to plot maximum values for panels 1,3 and 4. 
#In R the “|” sign indicates “or”. 
#So here we say for panels 1,3 or 4 plot the yt labels 
at the point on the panel of location xt (weeks) ,yt 
(max value). 
if(packet.number()==1| 
packet.number()==3| 
packet.number()==4){ 

panel.text(xt, yt,  
labels=yt,  

pos=4, #shows labels on right side 
cex=0.8)   
                      }#Close maximum if. 

#Now to plot minimum values for panel 2 
#Here, as above, just for panel 2 we want the minimum y 
plotted at the point xm,ym. 
if(packet.number()==2){ 

panel.text(xm, ym, labels = ym,  
pos=4,# show labels on right side  
cex=0.8)   

                      } #close minimum if 
} #close panel.groups 
  #function 

)#close xyplot 
dev.off() 
 
##PLOT 5: ADD A SERIES OF LABELS FOR WEEK 13 SPECIFICALLY######### 
 
CairoPDF("plot5.pdf",6,8) 
xyplot(data~week|group, data = aih7data, 
groups = group, horizontal = FALSE, layout = c(1,4), 
scales=list(y=list(relation="free")), type = "o",  
index.cond = list(c(3,2,1,4)), 
ylim=list(c(20,40),c(0,20),c(0,0.05),c(0,10)), 
strip=strip.custom(style= 1,bg="gray", 

par.strip.text=list(col="black",cex=0.8), 
factor.levels=c("Maximum Temperature", 

"Minimum Temperature", 
"Mortality Rate", 
"Rainfall")), 

ylab=list(c("proportion", 
expression(paste("Temperature (",degree,"C)")), 
expression(paste("Temperature (",degree,"C)")), 
"mm per week"), cex=0.8), 

xlab = "Week of evaluation between 1 Oct 2012 and 25 
March 2013", 
      
panel=panel.superpose, 
panel.groups=function(x,y,...){            

panel.xyplot(x,y,t="o",...)  
xt <- x[y==max(y)] 
yt <- y[y==max(y)]   
xm <- x[y==min(y)] 
ym <- y[y==min(y)] 
 
if(packet.number()==1| 

packet.number()==3| 
packet.number()==4){ 
panel.text(xt, yt, labels=yt, pos=4, cex=0.8)} 

 
if(packet.number()==2){ 

panel.text(xm, ym, labels = ym, pos=4, cex=0.8)}   
#Now we get the 13th week data and plot it on all panels 
x13 <- x[13] # find 13th x point 
y13 <- y[13] # find value at of y at the 13th point 

#Put this panel text in every plot at x13,y13. 
panel.text(x13, y13, labels=y[13], pos=4, cex=0.8) 

                                } 
) 
dev.off() 
 

Back Page Epi Lab 06-2015 #11 Lattice graphs #2 - 
Different panel groups 
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 The result 
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Plot 2 
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R Core Team (2014). R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. URL 
http://www.R-project.org/ 
  
Sarkar, Deepayan (2008) Lattice: Multivariate Data Visualization with R. Springer, New York. ISBN 978-0-387-75968-5 
 
Simon Urbanek and Jeffrey Horner (2014). Cairo: R graphics device using cairo graphics library for creating high-quality bitmap (PNG, JPEG, 
TIFF), vector (PDF, SVG, PostScript) and display (X11 and Win32) output.. R package version 1.5-6. http://CRAN.R-project.org/package=Cairo 
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EPIDEMIOLOGY 

REPORT 

VETERINARY SERVICES 

July 2015 

Volume 7 Issue 7 

Outbreaks of avian influenza have been relatively infrequent in 2015, 
barring a number of occurrences early in January which were remnants of 
the 2014 H5N2 events (see figure 1). In July 2015, however, we have had a 
sudden sharp increase in outbreaks in the ostrich industry as well as an 
outbreak on three duck farms in the Boland (data not included in the tem-
poral graphics but likely to be H6 avian influenza).  

The ostrich events have been on the increase in general since the lull in 
influenza activity in 2013 through late 2014. Since then, however, two 
spikes in incidence have occurred, in late 2014/early 2015 and again in mid 
-2015. The last spike has also interestingly had six H6 positive ostrich farms 
and another three H6 duck farms linked to it. Prior to this, the last time we 
saw H6 AI in the province was in early 2013, more than two years ago.  

H5N2 has dominated the AI landscape since the highly pathogenic avian 
influenza events of 2011 (H5 subtypes are shown in yellow in figure 2).  
2015 is no exception. We have confirmed low pathogenic avian influenza in 
a cluster of four farms near Calitzdorp and, since April, a further four farms 
have been detected as H5N2 positive.  

Spatially, incursions have been limited to three major locations (see figure 
3): H6 in the Boland (three duck farms and one ostrich farm); H5N2 near 
Swellendam in the Southern Cape and a mixture of H5N2 and H6 in 
Calitzdorp and Oudtshoorn. This spatial distribution is not unusual given the 
distribution of our ostrich and poultry farms.  

With the recent publication of the European Commission implementing 
regulation (EU) 2015/1349 on 3 August 2015, the export of fresh ratite 
meat to the EU is imminent. The ostrich industry needs to remain cognisant 

of the amount of avian influenza virus in the  
environment. This is particularly true for low 

pathogenic H5 subtypes since these have the 

potential to mutate to their highly pathogenic form, which would again put 
the export of fresh ratite meat in jeopardy. Good biosecurity principles 
need to be implemented to prevent the spread of infection off infected 
farms. 

 

 

 Avian Influenza - Brief update for 2015     JDG 

Figure 1: The subtype of ostrich farm associated avian  
influenza found in the Western Cape during 2015 (Jan - Aug) 

Figure 2: The H-subtype of ostrich farm associated avian 
influenza found in the Western Cape since 2010 

Figure 3: Location and H-subtype of avian  
influenza viruses detected in the Western Cape 
in 2015 
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 A small spotted cat (Felis negripes) near Piketberg and a bat-eared fox near Riebeeck-Kasteel 

tested positive for rabies after they were killed by farm workers. Both animals showed abnormal 

behaviour, including no fear of humans, with the cat repeatedly trying to attack a farm worker 

and the fox entering a building.  

 Sheep farms near Riversdale, Riviersonderend and Darling were confirmed positive for Johne’s 

disease after several emaciated sheep were observed in the flock. 

 Salmonella enteritidis was cultured from environmental swabs on a broiler farm near  

Malmesbury. No clinical signs of disease was observed in the chickens. 

 A calf near Vanrhynsdorp showed severe conjunctivitis, haemorrhagic diarrhoea, and nasal  

discharge due to a case of infectious bovine rhinotracheitis.  

 Outbreaks of sheep scab were detected in flocks near Vredendal, Mossel Bay and  

Moorreesburg. 

 Pigs showing signs of diamond skin disease caused by Erysipelothirx rhusiopathiae  were detected 

during meat inspection in abattoirs near Mossel Bay and  Malmesbury. Both affected carcasses were condemned.  

 Epizootic ulcerative syndrome was diagnosed using PCR in barehead gobies in the Palmiet River estuary. This is the second occur-

rence of EUS in the Palmiet River system since it was first discovered in the Western Cape in 2010. 

 Chalmydophila abortus was identified as the cause of stillborn lambs near Prince Albert. 

Total OIE logs Most rabies vaccinations performed Total UBALO logs 
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Figure 5: Conjunctivitis, ocular 
and nasal discharge in a calf 
infected with IBR                                        
Photo: J Kotze 

Oom Flip Kemp retires 

Oom Flip Kemp, our Animal Health 
Technician for many years in Uniondale  
retired during July. We want to thank 
him for many years’ service. He  
received recognition from the SA AHT 
society as well - the photo shows Mr 
Marius Vrey (left) presenting Oom Flip 
with his trophy. 
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Introduction 

South Africa has a list of controlled and notifiable diseases 
that are listed within the regulations of the animal diseases 
act (Act 35 of 1984). The controlled diseases have got 
control measures stipulated in the act with regard to certain 
classes of animals affected should these diseases occur.  

We needed to prepare some information on our controlled 
and notifiable diseases as part of a ‘one-health’  
collaboration with our medical colleagues and so thought it 
might be good to show some of that information in the 
Epidemiology Report.  In this first look at these diseases 
we evaluate the AGENT involved as well as the SPECIES 
that are affected given their agent characteristics. (Note 
that this is only an evaluation on the controlled and  
notifiable diseases impacting South African animals, it is 
not necessarily an indication of all diseases that occur in 
South Africa and their characteristics) 

 Agent 

The majority of the diseases in the controlled and notifiable 
lists are of a viral origin. The remainder are  generally  
bacterial in nature with one ectoparasitic disease (Sheep 
Scab), two prion diseases (BSE and Scrapie) and then a 
few protozoal diseases.  The full list (I’ve excluded  
Rinderpest since its been globally eradicated) with their 
agent origins are listed in Figure 1. 

 Species involved 

The controlled and notifiable diseases are generally well 
spread between the different species (see Figure 2) with 
any given species being linked to at least 4 diseases on 
the lists. Note that those diseases that impact multiple 
species (like Rabies or Rift Valley Fever) are classified as 
“multiple” in the graphic below. Cattle and sheep have 
quite a spread of agents impacting them with diseases 
from all agent families being represented across these two 
livestock species. Both fish and pigs have predominantly 
viral diseases of importance with poultry linked more to 
bacterial disease. I found it interesting that dogs and cats 
are not specifically involved as primary species - they  
obviously can contract some of the diseases on the list 
(rabies and AHS in dogs, rabies in cats). I think this is an 
indication of controlled/notifiable diseases being important 
in our production animals from a general animal health and 
economic (here trade plays a big role) point of view.  

South Africa’s controlled and notifiable diseases 
AGENT & HOST         JDG 

Figure 1: South Africa’s controlled and 
notifiable diseases 

Figure 2: Agent spread between primary species 
affected 



  2                                                                                                          

 

VOLUME 7 ISSUE 8 

F
ig

u
re

 3
: 
S

u
rv

e
ill

a
n
c
e
 a

n
d
 d

is
e
a
s
e
 m

a
p
 o

f 
th

e
 W

e
s
te

rn
 C

a
p
e
 f
o
r 

A
u
g
u
s
t 
 2

0
1
5
 .

 

Disease and Surveillance       



  3                                                                                                          

 

VOLUME 7 ISSUE 8 

The back page  

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 

 Virulent Newcastle disease occurred in a flock of free-range,  

unvaccinated, point-of-lay hens in the City of Cape Town.  
Diarrhoea, respiratory symptoms and a mortality rate of 72% was 
experienced in the flock. Remaining birds on the farm have been vac-
cinated and biosecurity improved in response to the outbreak. A near-
by farm was also subsequently identified as being positive where 
60/74 backyard hens died peracutely. The remaining chickens and an 
unaffected population of ducks were vaccinated in  
response to the outbreak.  

 A sheep farm near Vredenburg was confirmed positive for ovine 

Johne’s disease. 

 Several cases of Brucella ovis were detected in rams recently 

brought into the greater Beaufort West state vet area. 

 Chlamydophila abortus was identified as the cause of ovine abor-

tions and stilbirths on farms in the Beaufort West area. 

 Sheep scab was detected on 100% of sheep on a farm near Tulbagh 

after the owner underwent several unsuccessful treatment attempts 
for “lice” before the state was notified. 

 Several cases of orf were seen in goats in the Beaufort West area,. 

 Dorper lambs died near Matjiesfontein as a result of enterotoxaemia after receiving only one vaccination against the disease. 

 A herd of goats in Atlantis was treated for mange. 

 Bovine malignant catarrhal fever was confirmed after two Limousin heifers with typical symptoms of the disease were seen in early 

August.  There are Blue wildebeest on the farm with follow up tests confirming wildebeest associated virus.  

 A rabies outbreak is currently underway in the Langebaan region on a residential estate. In the first case a bat-eared fox was seen 

showing no signs of fear when approaching people and residences during daylight hours. The fox was handled by a member of the 
public who took it to a private veterinarian who fortunately euthanased the animal. Test results confirmed rabies. In the second case a 
bat eared fox was caught by a member of the public and taken to an Animal Welfare unit where it died 3 days later. Again, lab results 
confirmed rabies. A third case (also bat eared fox) was also picked up by a member of the public. The fox died while in the care of a 

nature official has currently got pending results.  The Department of Health has 
been informed of these events and are responding. Dogs and cats on the  
property are being vaccinated against rabies.  

 We continue to have circulating low pathogenic H5N2 and H6 avian  

influenza circulate within our ostrich populations in the Province.  

Total OIE logs Most rabies vaccinations performed Total UBALO logs 
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Figure 5: Severe sarcoptic mange in a goat 
Photo: Alan R Walker 
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Introduction 

We continue with our mini-series on the controlled and 
notifiable diseases that are listed within the regulations of 
the Animal Diseases Act (Act 35 of 1984). In this report we 
briefly look at the zoonotic diseases on the list and some of 
the characteristics of them in terms of AGENT and  
SPECIES associated. (Again please note that this is only 
an evaluation on the controlled and notifiable diseases 
impacting South African animals, it is not necessarily an 
indication of all diseases that occur in South Africa and 
their characteristics) 

Agent 

Interestingly, the zoonotic controlled and notifiable  
diseases almost exclusively fall into the bacterial agent 
family (Figure 1). The majority of viruses on the list are  
non-zoonotic, and of those that are zoonotic are evenly 
split between normal zoonoses and diseases of limited 
zoonotic capability. The zoonotic and limited zoonotic  
diseases are listed in Figure 2. Certainly there are  
diseases on this list that occur in the Western Cape,  
namely brucellosis, Newcastle disease (although generally 
mild/self-limiting), psittacosis, rabies, Rift Valley fever (last 
in 2011), Salmonella enteriditis, swine erysipelas and  
tuberculosis (limited evidence).  Highly pathogenic avian 
influenza was last seen in 2011 but notifiable AI  occurs 
consistently in the Province.  

Species involved 

The zoonotic diseases on our list are predominantly made 
up of diseases which affect multiple species, which makes 
sense given that zoonotic organisms are defined by their 
ability to infect more than one species of host. However, a 
major contributing group of species was poultry. Pigs,  
cattle and horses contribute a single disease each.  

South Africa’s controlled and notifiable diseases - #2 
ZOONOTIC DISEASES        JDG 

Figure 1: Agent and zoonotic classification of South 
Africa’s controlled and notifiable animal diseases 

Figure 2: List of zoonotic diseases within  South  
Africa’s controlled and notifiable animal disease list 

Icon acknowledgements 

Figure 3: Species associated with  zoonotic diseases 
within South Africa’s controlled and notifiable animal 
disease list 
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 Typical signs of lumpy skin disease were observed at a low  

prevalence in a cattle herd near Witsand in which not all animals had 
been vaccinated. Two mortalities occurred in the affected animals. 

 There were a further 5 suspect and positive low pathogenic H5N2 

outbreaks in ostriches reported during September. All 5 cases  
occurred in the Oudtshoorn area. Two cases were in the known  
positive area near Calitzdorp, two were in a  cluster of positives south
-east of Oudtshoorn and then unfortunately there was one new case 

in the Volmoed area which is heavily populated with ostriches. 

 The third and final reported case of rabies in a bat-eared fox in the 

outbreak in Langebaan mentioned in last month’s epi report occurred 
in early September. 

 Ovine Johne’s disease was confirmed on a sheep farm near  

Caledon that had been experiencing emaciation and chronic diar-
rhoea in the flock for a number of years. 

 Routine ram testing in the Vredendal state vet  area revealed five 

farms positive for Brucella ovis. 

 Two apparently unconnected outbreaks of sheep scab occurred near Piketberg.  The first  was a chronic case of several months that 

the owner had been trying unsuccessfully to self-treat. The second occurred in a small flock of hanslammers that had been obtained 
from several different sources and were being raised for slaughter purposes. 

 Salmonella gallinarum was diagnosed in a flock of layer pullets near Darling after increased mortalities were observed. The affected 

birds were treated with enrofloxacin and all pullets on the farm were vaccinated against S. enteritidis to provide cross-protection. This, 
to the best of our knowledge, is the first reported case of S. gallinarum  in the Province, at least over the past 20 years.  

 Cases of orf (contagious pustular dermatitis) were detected in goats on the Beaufort West commonage. 

 Two herds of goats near Malmesbury were treated for mange. 

Total OIE logs Most rabies vaccinations performed Total UBALO logs 

Epidemiology Report 

Edited by: 

J D Grewar  johng@elsenburg.com 

L van Helden  lesleyvh@elsenburg.com 

VOLUME 7 ISSUE 9 

Web based event  
logging AHT 

leader boards 

Outbreak events 

Figure 5: Bat-eared foxes ( thewell-known.com) 

New publications 

Grewar, J. D., Thompson, P. N., Lourens, C. W., &  
Guthrie, A. J. (2015). Equine encephalosis in  
Thoroughbred foals on a South African stud farm.  
Onderstepoort J Vet Res, 82(1) 
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Introduction 

We continue with our mini-series on the controlled and  
notifiable (CAN) diseases that are listed within the regulations 
of the Animal Diseases Act (Act 35 of 1984). In this report we 
start to briefly look at some of the factors linked to these  
diseases (and to the group of diseases as a whole) that impact 
on our ability to control them. (Again please note that this is 
only an evaluation on the controlled and notifiable diseases 
impacting South African animals, it is not necessarily an  
indication of all diseases that occur in South Africa and their 
characteristics) 

Presence in South Africa 

I’m not entirely sure what drives the decision to put diseases 
(or take them off for that matter) on the legislated controlled 
and notifiable disease animal list. Certainly diseases that have 
international trade implications would be a big drivers -  
immediately Foot and Mouth, Highly Pathogenic Avian  
Influenza and  African horse sickness (AHS) comes to mind. 

Certainly diseases that have the potential to cause large scale 
local impact in terms of economy and animal health would be 
considered (again AHS comes to mind along with Rift Valley 
Fever). Also, as discussed last month, zoonotic diseases will 
also feature prominently given their public health implications - 
here Rabies is very relevant. At any rate though there should 
be a good, considered reason for diseases to be on the  
controlled and (possibly less so) the notifiable animal diseases 
list.  The reason for this is simply that for every disease that is 
on the CAN list requires public and private veterinary/
stakeholder reporting and then State intervention depending 
on the control measures required. Figure 1 above illustrates 
that, of the CAN diseases that are listed in the Animal  
Diseases Act, the majority of them are either present or  
present in specific zones of the country. For these diseases 
where the status is known to occur planning can take place in 
terms of surveillance, mitigation of spread and control of  
outbreaks. These 23 diseases (Figure 2) certainly  form the 

basis of much of the Animal Health focus of State  
Services, particularly with regard to disease control and  
surveillance. The diseases that can put real pressure on  
regulatory services are those that are not considered present 
but where outbreaks occur. This includes those diseases in 
Figure 2 that are considered zonal where outbreaks outside of 
zones occur (in the Western Cape AHS certainly is important 
in this regard). Figure 3 is a list of those diseases that are  
currently not present within the country (or zoned) but that 

South Africa’s controlled and notifiable diseases - #3 
PRESENCE, TRANSMISSION & WILD HOST   JDG 

Figure 1: The status of the controlled and notifiable diseases of 
South Africa. * LR = Last reported, DNR = Disease not reported 

Figure 2: A list  of the 23 controlled and notifiable diseases of South 
Africa that are either considered present in the country or present 
within defined zones. 

Figure 3: A list  
of the 6  
controlled and 
notifiable  
diseases of 
South Africa that 
are not present 
in RSA but that 
have been  
detected within 
the past 15 years 
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have been detected between 2000 and 2015. It is interesting 
that all 6 diseases in Figure 6 have been within the Western 
Cape to a greater or lesser degree. It also shows that diseases 
of importance that are not present in South Africa do have the 
potential to occur here and this is why passive surveillance is 
so important in detecting these ‘exotic’ diseases since active 
surveillance for a disease not considered to be present is  
challenging and expensive.  

Transmission 

Transmission of an agent has a direct implication for the  
control of disease. In broad terms transmission can be classed 
as either direct or indirect transmission with the latter having 
multiple classes such as airborne, mechanical /fomite and  
vector borne transmission. There are grey areas of  
transmission and many diseases have multiple ways of being 
transmitted so its difficult to classify each disease completely. 
An example is Foot and Mouth Disease which has important 
transmission dynamics in both the direct and indirect classes. 
For the purposes of this brief article though we have classified 
each CAN disease into its broadest transmission class while 
highlighting vector borne transmission, given the control  
challenges of this type of transmission. Figure 4 shows the 
transmission types for our CAN disease and highlights the 
agent family of each disease. Note the vector transmission is 

linked to our CAN viruses and protozoa. 

Figure 5 below lists the diseases that are mainly considered 
with vector borne transmission. In the Western Cape we have 
had extensive experience with 4 of those diseases - AHS, 
Bluetongue, Lumpy Skin Disease and Rift Valley Fever (the 
latter three are notifiable diseases only). These diseases have 

spread during outbreaks very competently given the vectors 
we have in the Province. 

Wildlife host 

Finally a last factor for this month’s discussion is whether our 
CAN diseases have a wildlife host. This also has a major  
impact on control since as soon as a disease is associated 
with and manages to maintain itself within a wild host it  
becomes very difficult to eradicate and control. Figure 6 shows 

that a good proportion of our CAN diseases have wild hosts, 
and in particular the viral diseases are well represented.  

Figure 7 shows the wildlife hosts liked to some of our CAN 
diseases. Note though there are some grey areas - Brucellosis 
for example - Buffalo are important in the epidemiology of B. 
bovis but other Brucella’s are present in South Africa and may 
or may not have wildlife hosts. Fish are very prevalent  on this 
list and will become more important as aquaculture becomes 
more important within the country.  

CONTINUED FROM PAGE 1 

Figure 4: Major transmission types for RSA’s CAN diseases with 
sub classification for agent family 
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Figure 6: The number and family of the CAN diseases in South 
Africa that can be associated with wildlife hosts 

Figure 7: The wildlife host of those CAN diseases that have a wild-
life host associated with it.  
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 Another case of Salmonella gallinarum has been identified 

(isolated) in the Province - the latest case occurred in the George 
area where an increase in acute mortalities was detected over a 3 
week period in a layer farm. Up to 65 deaths per day were noted in 
some houses with approximately 1000 cases in total of a  
susceptible population of +- 180 000. The farmer vaccinated the 
farm with Salmonella Vac E and the infected houses with Avipro 
109 (both S. enterditis vaccine with some cross protection against 
S. Gallinarum).  We have discussed this disease with one of the 
Province’s poultry experts and its certainly a huge concern that this 
second case has been identified. Attached with this report is a brief 
summary of the disease and readers can contact the editors to 
obtain a copy of it if necessary. 

 Low pathogenic avian influenza in the ostrich industry continued 

into October, although the outbreak rate has slowed down a bit and 
we expect with the hot weather that outbreak numbers will  
decrease. Three cases occurred in late September (they have been 
included on the map on the previous page) in the Oudtshoorn area. There was some concern as the additional 2 cases making up the 

5 for the month occurred in the Southern Cape, one in the Mosselbay area and another further west in the Albertinia area. 

 Brucella ovis continues to be detected - 3 new outbreaks were detected in the Vredendal State Vet area through testing by  

technicians.  

 Two suspect cases of Bluetongue were reported - one by a farmer in the Swellendam State Vet area and another after clinical  

inspection led to suspicion by a technician in the Prince Albert region. It’s certainly early in the season for these vector borne diseases 
but it serves as a reminder for small stock farmers to make sure their vaccination schedules are adhered to. 

 Sheep scab was detected in the Swartland (Piketberg) area and as you might notice in Figure 8 on the previous page the follow up 

treatments and control measures have been extensive in that area. 
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Farewell to Fanie Bredenkamp 

This month we have to unfortunately greet another one of our technicians - Fanie Bredenkamp 
(AHT Riversdale (and previously Heidelberg) is retiring from State service. Fanie was a stalwart in 
the Southern Cape region and has worked for the Western Cape Department of Agriculture for 
more than 20 years as an Animal Health Technician. He has certainly seen challenges in his  
career, from an epidemiologic perspective certainly the highly pathogenic avian influenza in  
Albertinia in 2004 would have kept him on his toes as well as manning the roadblocks during the 
CSF outbreak where the excellent work of our technicians helped prevent the spread of this  
devastating disease.  

Fanie, we wish you all the best and we trust you will enjoy your time with your family! 
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The 14th International Symposium for Veterinary Epidemiology 
and Economics (ISVEE) took place from 2-7 November in  
Mérida, Mexico this year. Due to our involvement with 
SASVEPM (The Southern African Society for Veterinary  
Epidemiology and Preventive Medicine), Drs Grewar and van 
Helden were privileged to be able to attend. Each day of the 
conference had a theme which was explored by a keynote 
speaker, followed by five parallel sessions. 

 

Day 1: One Health 

The challenges of approaching disease control from a one-
health perspective were explored, including responsible water, 
waste and land management, detection of new zoonotic  
diseases before they cause outbreaks in people, and  
incorporating one health into the education curriculum. The 
misunderstanding of the concept of one health was discussed, 
with the conclusion that one health is not a discipline, but is 
rather an approach that should be used by all those working in 
health, whether it be of humans, animals or of the 
environment. Tools to evaluate and improve one 
health networks are being developed to strengthen 
the approach in all countries. The most important 
way forward is the sharing of resources between 
domains, be that signal sharing, collaborating to  
evaluate data together, or the sharing of funding: an 
example was put forward of integration of West Nile 
virus surveillance in Europe, where screening of  
donated human blood could be limited to times when 
positive cases were detected during surveillance in 
animals, resulting in a surveillance system that was 
more efficient overall. 

However, collaboration can be challenging when 
different disciplines prioritise different issues. For 
instance, the primary concerns of those in human 
health in developed countries are non-communicable 
diseases such as obesity, diabetes and heart  
disease, while those in animal health concentrate on 
infectious diseases. Efforts should be made to change this. 
For instance, obesity has similar causes in humans and in 
animals and a one health approach can result in creative  
solutions. Families that keep a dog as a pet have a lower risk 
of obesity due to the increased motivation to exercise provided 
by the dog. 

In developing countries, more focus in human and animal 
health is on zoonotic diseases, which are often not considered 
important by those in the developed world. However, this  
attitude is dangerous. A new zoonotic pandemic arising in any 
part of the world will affect the entire global community, and 
therefore resources should be pooled to prevent and control 
these diseases for the benefit of all humanity. 

 

Day 2: Climate change 

There is a discrepancy in the way we look at diseases versus 
climate change. While climate change is studied at a global 
level, diseases are considered at a local or ecosystem level. 
This is short-sighted, as climate change has a vast impact on 
the epidemiology of disease. Increased temperatures cause 
an increase in number and an expansion in range of vectors 
and pathogens, while indirectly, land use and biodiversity are 
changed by the changing climatic conditions. For instance, 
bluetongue virus replicates faster at higher temperatures, and 
vectors are more susceptible to infection at these increased 
temperatures. In the host, increases in environmental  
temperature cause a higher degree of physiological stress, 
decreasing immunity and therefore increasing the risk of  
disease. Additionally, a drying climate causes more farmers to 
switch to irrigating their crops, creating new habitats for  
vectors in previously unsuitable areas. Veterinary  
professionals should therefore be aware of the effects of  
climate change in their areas and the previously  
unencountered diseases that may occur as a result. 

 

Day 3: Improving the use of economics in animal health 

Economics is defined as the use of scarce resources with 
competing demands. The allocation of these resources was 
examined, and the relative economic value of animals  
explored. Animals have occupied changing roles in society 
since they were domesticated, with society currently placing 
the highest individual value on companion animals, a low  
individual value on animals used for food, and a very low value 
on wild animals. The vast majority of healthcare resources are 
allocated to human health, with a global cost of $6.5 trillion per 
year. There is currently very little data available worldwide on 
the cost of animal healthcare, animal populations and the  
occurrence of endemic diseases, but the animal health  
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Figure 1: The historic main square of Mérida 
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medicines market is currently 1/40th of the size of the human 
medicines market, while there is almost 10 times the number 
of doctors than there are veterinarians worldwide. 

Due to the lack of data, it is not possible to determine if this is 
an optimal allocation of resources. If the allocation is not  
optimal (which is highly likely), this can result in a weakening 
of the global animal health system. In order to combat this, 
investment in education, research and co-ordination in animal 
health systems should be priority for governments. Data on 
metrics and expenditure in animal health should also be  
measured to identify gaps and priorities for disease control. 
Currently, research and disease-control is dictated by policy. 
This should change so that policies can become evidence-
based instead of being based purely on what measures are 
practical or affordable. 

There was also discussion of the concept that economic  
optimisation of farming practices results in degradation, either 
of animal welfare due to overcrowding, or of the  
environment as farmed animals take up land which cannot be 
used for conservation purposes. The consideration of  
economic gain above all else should be carefully considered in 
order not to cause irreparable damage to our environment or 
to result in the suffering of animals used for food. 

Day 4: State veterinary services 

The changing role of state veterinary services (SVS) was  
explored, with the current reality that SVS is increasingly  
instructed to prioritise trade-related issues at the expense of 
other problems which need to be addressed. Animal health 
technicians are becoming certifiers instead of inspectors, while 
veterinarians devote more resources to demonstrating  
freedom from exotic diseases than to controlling endemic  
diseases. 

It was reiterated that disease control should be evidence-
based, rather than based on external pressures, practical  
issues and expert opinion. There should be a larger focus on 
the control of endemic diseases, as this is considered to be 
more of a public good than the maintenance of trade channels, 
but it requires a different approach. Private-public partnerships 
are a part of this solution, but are often still regarded with  

 suspicion in many parts of the world. 

The importance of training in epidemiology for everyone in-
volved in SVS was emphasised, including the  

assertion that epidemiology is the holistic study of  
disease outbreaks, rather than just the statistical  
analysis of disease data. Non-technical skills for state 
veterinarians are also sorely needed, including  
leadership, management and interpersonal relationship 
training. 

Day 5: Animal welfare  

The history and current status of animal welfare,  
focussing on the situation in Mexico, was examined. In 
many societies, a drive to improve animal welfare has 
been successful using the right approach: that it is not 
only ethically sound to consider the welfare of any 
farmed or working animal, but it is also of economic  
benefit to the owner, as animals with low stress and high 
levels of health can perform work and produce food  
optimally. 

 

Conclusions 

As state veterinarians and epidemiologists, we need to  
examine our role and strive to optimise animal health and  
disease control systems to be of maximum benefit to society. 
However, this is not possible without access to the relevant 
data to be able to analyse our current situation. The failure of 
governments to allocate resources to research that will  
generate this data will have disastrous long-term  
consequences, both in terms of animal health and of economic 
loss. However, losses will occur equally if we do not share 
data to which we already have access. Every veterinary  
professional has knowledge and experiences that can be of 
benefit to the global community, and can be shared through 
publication, presentation at conferences, discussion and  
collaboration amongst colleagues or between organisations 
and extension services to animal producers and keepers. 
Each of us can play an important role in strengthening animal 
health systems for global benefit in the future.  

 

CONTINUED FROM PAGE 1 

Figure 2: Calaveras (decorative skulls) for sale as part of the Day of the Dead 
celebrations, which take place in Mexico from 31 October to 2 November.  

Figure 3: The World Heritage Site of Chitchen Itza, as well as  
numerous other ruins of the ancient Mayan civilisation, are  
situated close to Mérida. 
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 A two-and-a-half year old male dachshund from              
Riebeeck-Kasteel presented in late October to his local private 
practice veterinarian (PPV) for routine vaccinations. The next 
day his owner noticed that he was depressed, listless and  
anorexic and returned him to the veterinary clinic. Further  
investigation revealed that the dog had a leukopaenia, and he 
was referred to a small animal medicine specialist in Cape 
Town. An ultrasound scan of the abdomen showed an  
enlarged mesenteric lymph node. As a result, neoplasia was 
suspected and a fine needle aspirate (FNA) of the lymph node 
was performed by the specialist. Histopathology of a smear 
made from the FNA and stained with Giemsa showed  
numerous macrophages with large numbers of negative-
staining mycobacteria in the cytoplasm (fig 4). Another FNA 
was therefore taken and the resulting sample submitted for 
mycobacterial culture and identification. After 16 days of  
culture, growth of Mycobacterium avium subspecies  
paratuberculosis (MAP) was identified. 

In South Africa, the majority of cases of Johne’s disease 
caused by MAP are in sheep, though the disease also occurs 
in cattle and some other ruminant species in other parts of the 
world. The disease is characterised by chronic diarrhoea and 
progressive weight loss. Infected animals shed the bacteria in 
their faeces and milk, and it can persist in the environment for 
extended periods of time exceeding one year. 

The presence of MAP associated with clinical disease or  
without obvious accompanying clinical signs has also been 
detected in several wild animal and bird species. In dogs,  
presence of MAP has been detected in intestinal and lymph 
node biopsies of several individuals: some with intestinal  
disease due to various causes and some with no evidence of 
gastrointestinal inflammation or clinical signs. 

MAP has been found in human patients suffering from Crohn’s 
disease, a chronic inflammatory disease of the intestine, but a 
causative link between the organism and the disease has not 
been established. 

There is very little to be found in the scientific literature  
regarding clinical disease in dogs caused by MAP infection, 
but an investigation into local oral history revealed a case of 
MAP infection with associated gastrointestinal clinical signs in 
an immunocompromised miniature dachshund. The case  
occurred approximately 40 years ago at Onderstepoort and a 
case report was unfortunately never published. 

The affected dog in this case originated from a breeder on a 
wine and olive estate near Riebeeck-Kasteel. He moved into 
Riebeeck-Kasteel town with new owners as a puppy. From the 

age of about six months, he started going on walks on and 
around the mountain near Riebeeck-Kasteel. Sheep from a 
Johne’s disease positive flock have been grazing in this area 
for the past two to three years. The sheep farmer used to  
vaccinate his sheep against Johne’s disese in the past, but 
has since stopped and now rather manages the disease  
strategically. The dog has been observed consuming animal 
faeces on his walks, though not specifically sheep dung. 

The dachshund has been initially treated with a combination of 
doxycycline and enrofloxacin, and was observed by his owner 
to become less lethargic and more alert as a result. 

 

References for additional reading: 

Biet et al. (2005) Zoonotic aspects of Mycobacterium bovis 
and Mycobacterium avium-intracellulare complex (MAC). 
http://dx.doi.org/10.1051/vetres:2005001  

Glanemann et al. (2008) Detection of Mycobacterium avium 
subspecies paratuberculosis specific DNA by PCR in intestinal 
biopsies of dogs. doi/10.1111/j.1939-1676.2008.0147.x 

KuKanich et al. (2013) Detection of Mycobacterium avium sub-
species paratuberculosis from intestinal and nodal tissue of 
dogs and cats. http://dx.doi.org/10.1155/2013/323671 

Figure 4 : A macrophage from the FNA  stained with Giemsa, 
showing large numbers of Mycobacteria in the cytoplasm (S. May) 

Three new papers with authors in our section were published this month: 

Hamilton, K., Visser, D., Evans, B. and Vallat, B. (2015) Identifying and reducing remaining stocks of rinderpest virus. Emerging 
Infectious Diseases, 21(12).  

Hammond-Aryee, K., Esser, M., van Helden, L. & van Helden, P. (2015) A  high seroprevalence of Toxoplasma gondii antibodies 
in a population of feral cats in the Western Cape province of South Africa. Southern African Journal of Infectious Diseases, 30(4). 

  Hammond-Aryee, K., van Helden, L.S. & van Helden, P.D. (2015)  The prevalence of antibodies to Toxoplasma gondii in sheep 
 in the Western Cape, South Africa. Onderstepoort Journal of Veterinary Research, 82(1). 

New publications 
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The back page  

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 

• A cattle farm in the George State Vet area was diagnosed with Brucella abortus infection. The heifers on this farm had been  
vaccinated with RB51 in 2014, but the cows were not vaccinated. New cattle with unknown Brucella status were bought in last year. 
The farm was placed under quarantine and a test-and-slaughter programme has begun. 

• Bluetongue  was reported on a sheep farm in the Murraysburg area. 

• While many of the outbreaks of low pathogenic avian influenza in the ostrich industry have been resolved over the past 2 months there 
have still been new events which have occurred. In November another 5 farms have had influenza detected on them, and of concern is 
that there has been the first detection of an H7 avian influenza in 2015. Fortunately this virus has been characterised as low  
pathogenic H7N3 avian influenza and so far two farms have been positive for H7 - both in the Oudtshoorn area. Another H5 positive 
farm has been detected in the Swellendam area and two more H6 positives, one in Swellendam and one in the George region.  

• A sheep farm near Swellendam that had been experiencing emaciation and chronic diarrhoea in ewes was confirmed positive for 

Johne’s disease. 

• An outbreak of bovine babesiosis (redwater) that occurred in cattle near Stanford in May this year was belatedly reported. Redwater 
is not usually experienced in this area, but occurred after cattle grazed on neighbouring land with newly bought cattle. 

• Pulpy kidney (enterotoxaemia caused by Clostridium perfringens type D) was diagnosed in a single stud ram that died near Mat-
jiesfontein, and on a farm near Beaufort West where 10% mortality occurred in a sheep flock. In the latter case, the losses were at-
tributed to an incorrect vaccination protocol. 

• Contagious pustular dermatitis (orf) was diagnosed in sheep near Prince Albert. 

• Parafilaria bovicola infestation was observed in approximately 40% of examined cattle in a herd near Riversdale. The owner was 
advised to treat with macrocyclic lactones.  

• Severe Telodorsagia and Haemonchus infestations were detected in Angora goats in Beaufort West. 

• Several lambs died of Pasteurella infection in Beaufort West. 

• An outbreak of omphalitis in ostrich chicks from a hatchery occurred in Beaufort West. 
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Figure 6: Typical Parafilaria lesions on the neck of a bovine     (www.afrivip.org) 
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In this year-end report we once again analyse the year that 
has passed with a focus on the diseases that have occurred 
overlaid with the latest census information captured by      
technicians through our Ubalo census system. 

2015 saw a dramatic decrease in vector-borne diseases from 
2014, possibly due to the low rainfall  during the year, which 
has resulted in the drought conditions currently gripping most 
of the country. Nevertheless, it has been a busy year,  
particularly on the avian influenza front.  

Goats 

See figure 3. The most notable disease event of 2015 was the 
detection of caprine brucellosis on a farm near Beaufort West 
after the owner informed the state vet of two cases of         
brucellosis in people who had been working with the goats.  
Repeated attempts throughout the year to culture the  
causative organism were unsuccessful, until the herd was 
slaughtered out and tissue samples from a goat suffering from 
hindquarter paresis resulted in a positive culture of Brucella 
melitensis biovar 1. Tracing from the infected farm has not 
revealed further cases of brucellosis and it is hoped that the 
Western Cape is otherwise free of the disease. Low numbers 
of cases of orf and mange in goats also continue to be  
detected by our officials. 

Sheep 

See figure 4. While bluetongue remained the most reported 
disease of sheep in 2015, reported cases decreased to almost 
half  of that of 2014 (from 67 to 35), with the majority of the 
cases shifting from Beaufort West and Murraysburg to  
Vredendal. Farms infected with Johne’s disease continued to 
be confirmed in the high-density sheep farming areas of the 
Swartland and Overberg, while ovine epididymitis was  
detected in the extensive sheep farming areas of  the Great 
Karoo and the areas around Vredendal, both diseases at a 
similar frequency to that of 2014. Thirteen cases of sheep 

scab, exactly the same as in 2014, were reported in sheep 
flocks scattered across the province. 

Cattle 

See figure 5. 2015 saw a sudden decrease in  cases of lumpy 
skin disease: down  from 49 reported cases in 2014 to only 
three this year.  Bovine malignant catarrhal fever seems to be 
here to stay, with two cases detected  in the George region. 
Worryingly, cases of bovine brucellosis have continued to  
increase , with seven new infected farms detected in 2015 (up 
from six in 2014 and two in 2013). Owners neglecting to  
vaccinate their animals and buying untested stock from  
unreliable sources continues to be a problem. 

Rabies 

See figure 7. The rabies situation in the Western Cape  
remains stable, with low numbers of cases reported in wildlife 
species only, mostly in the Swartland area. As expected, by far 
the most affected species reported was the bat-eared fox, with 
seven of the eight reported cases in 2015 affecting this  
species. A slightly lower number of domestic cats and dogs 
were vaccinated than in previous years by our officials, as the 
numbers were increased in 2013 and 2014 by vaccination 
combined with mass sterilisation projects done in Darling and 
George, respectively. However, there seems to be an  
indication of better vaccination coverage this year, where  
areas that had not been vaccinated in the recent past were 
targeted. This is evident in the areas around George, 
Oudtshoorn and Knysna, where the green halos surrounding 
the red circles on the lower map indicate that vaccination  
campaigns by officials started centrally in 2014 and are being   
expanded to the surrounding areas in 2015. There is also   
evidence of a concerted effort to increase vaccination         
coverage in the  Cape Town metropolitan area, especially on 
the Cape flats, to protect the people and pets of our most    
populous city against a disease incursion. 

Ostriches 

See figures 1, 2 a & 6. Ostrich work dominated 2015 for many 

2015 in review 
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of our state vets and technicians, particularly those in the 
George and Oudshoorn offices. Figure 1 (previous page) 
shows the HI type and month associated with our avian  
influenza outbreaks, and it is clear that H5N2 and H6N2  
viruses dominated. The outbreaks also continued well into 
spring and early summer, a trend we started seeing last year 
which has unfortunately continued. Figure 2 shows the  
surveillance strategy that identified these positive farms.  
Clearly the most successful strategy on face value is that of 

pre-slaughter and pre-movement  testing, but its important to 
take into consideration that most sampling is performed for this 
very reason, so there is a bias towards that system detecting 
incursions. The good news for the technicians (and state vets) 
is that our 6 month sampling, 3 km zone sampling and trace 
forward sampling have been worthwhile with 17 farms  
identified positive in this manner. Outbreaks have generally 
been in the highly dense population areas in the Oudtshoorn 
and Southern Cape regions. 

 

Avian 

See figure 6. Generally diseases of non-ostrich avian species 
are underreported. In 2015 two cases of Salmonella  
gallinarum (fowl typhoid) were detected and meetings with 
private veterinarians and the State took place as a result of 
this, given the possibility of this disease causing significant 
losses in the formal chicken farming industry. Seven  
Newcastle disease cases were reported in 2015, up from four 
in 2014 and two in 2013. An outbreak of H6 avian influenza 
occurred on a duck farm in the Boland area and, while this 
was a low pathogenic avian influenza, it showed how control 
measures in the poultry industry can cause major issues given 
the short production cycles compared to ostriches.  

 

Publications 

Although the function of State Veterinary Services is largely 
regulatory, officials in the Epidemiology Section also strive to 
contribute to the body of scientific knowledge on animal  

disease. In 2015, we are pleased to have been involved in the 
publication of several studies associated with our work. Links 
to all of these papers can be found at www.elsenburg.com/
vetepi under the Publications tab.  

 Cumming, G.S., Abolnik, C., Caron, A., Gaidet, N., Grewar, 
J., Hellard, E., Henry, D.A. and Reynolds, C., 2015. A social
–ecological approach to landscape epidemiology:  
geographic variation and avian influenza. Landscape 
Ecology, 30(6), pp.963-985.  

The incorporation of landscape structure and ecology into the 
study of animal disease can allow us to better understand why 
disease outbreaks occur differently in different parts of the 
world. This study examines the effect of the landscape scale 
on outbreaks of avian influenza occurring in Europe, Asia and 
Africa. 

 Grewar, J.D., Thompson, P.N., Lourens, C.W. and Guthrie, 
A.J., 2015. Equine encephalosis in Thoroughbred foals 
on a South African stud farm. Onderstepoort Journal of 
Veterinary Research, 82(1), pp.1-4.  

As a Masters student (way back in 2007/8), Dr John Grewar 
followed a cohort of Thoroughbred foals for the first year of 
their lives, collecting daily body temperature data. This paper 
describes an outbreak of equine encephalosis in the foals that 
occurred during this project, including the effect of maternal 
antibodies and the association (or lack thereof) of pyrexia with 
the disease.  

 Hamilton, K., Visser, D., Evans, B. and Vallat, B., 2015.  
Identifying and reducing remaining stocks of rinderpest 

virus. Emerging infectious diseases, 21(12), p.2117.  

Mr Dawid Visser, our Technical Manager, recently worked for 
two years at the World Organisation for Animal Health (OIE), 
where he was responsible for co-ordinating with all the  
member countries of the OIE to  secure and reduce the last 
remaining stocks of the rinderpest virus. This deadly disease 
of ruminants was eradicated in the wild due to extensive global 
efforts, but its storage under the incorrect conditions could 
pose a risk of re-introduction in the future. 

Hammond-Aryee, K., Esser, M., van Helden, L. and van  
Helden, P., 2015. A high seroprevalence of Toxoplasma 
gondii antibodies in a population of feral cats in the  
Western Cape province of South Africa. Southern African 
Journal of Infectious Diseases, 30(4), pp.141-144.  

Dr Lesley van Helden collected blood from feral cats during 
trap-neuter-release campaigns between 2012 and 2014. 
Through collaboration with researchers at  Stellenbosch  
University, these samples were tested for antibodies to  
Toxoplasma gondii, resulting in the detection of a  
seroprevalence of approximately 40%. 
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 Hammond-Aryee, K., van Helden, L.S. and van Helden, P.D., 
2015. The prevalence of antibodies to Toxoplasma gondii 
in sheep in the Western Cape, South  
Africa. Onderstepoort Journal of Veterinary Research, 82(1), 
pp.1-5.  

As a continuation of the collaboration with Stellenbosch  
University, Lesley collected blood from a single flock of sheep 
in the Overberg for Toxoplasma gondii testing. The detected 
seroprevalence was 8%. 

 Moore, C., Grewar, J. and Cumming, G.S., 2015.  
Quantifying network resilience: comparison before and 
after a major perturbation shows strengths and  

limitations of network metrics. Journal of Applied Ecology.  

Using data gathered on the South African ostrich industry, this 
paper explores the effect of the highly pathogenic avian influ-
enza (HPAI) outbreak of 2011 on the structure of the industry, 
with focus on analysing whether network analysis can be used 
to measure resilience of an industry to a major perturbation 
like HPAI.   

 Weyer, C.T., Joone, C., Lourens, C.W., Monyai, M.S.,  

Koekemoer, O., Grewar, J.D., van Schalkwyk, A., Majiwa, 
P.O., MacLachlan, N.J. and Guthrie, A.J., 2015.  
Development of three triplex real-time reverse transcrip-
tion PCR assays for the qualitative molecular typing of 
the nine serotypes of African horse sickness  

virus. Journal of virological methods,223, pp.69-74.  

Samples taken during outbreaks of African horse sickness 
(AHS) in our province were used in the development of new 
PCR assays for typing  AHS viruses, in order to be able to 
approach future outbreaks with appropriate vaccination and 
control measures informed by the virus type. 

 

The year ahead 

2016 promises to be another challenging year - already from 
an agricultural perspective we sit in the midst of serious 
drought. While this might assist in decreasing vector borne 
diseases, as was alluded to earlier in this article, there are the 
very real possibilities of disease occurrence increasing as a 
result of drought conditions. Animals’ stress levels increase 
with a decrease in access to food and/or water. Financially,  
farmers will struggle to justify expenses involved with the  
future prevention of disease (most importantly vaccination in 
this case) given current difficulties. Diseases such as Rift   
Valley fever are to be considered here. The last outbreak of 

Rift in South Africa occurred in 2011 so there has been a five-
year period since then, meaning that if farmers have not main-
tained  
vaccination there is a high probability that the current  
underlying population is susceptible. The movement of  
animals from areas of drought pressure to those of feed  
availability might disseminate diseases such as brucellosis 
(with cattle movements). Markets change with drought  
conditions and speculators and farmers might change their 
trade procedure to make the best of difficult times in other 
parts of the country. Both the State and private veterinary 
practitioners must be vigilant for incursions caused by the 
above examples. 

In terms of our office work the Epidemiology Section continues 
with systems development. In particular we will be upgrading 
our OIE listed system to allow technicians to capture most (if 
not all) of their activities online. This system has been piloted 
and will be in full swing come April 2016. 

We also remain committed to publication of data and we hope 
to continue the work we have performed in this regard in 2015. 

Finally, the introduction of the new compulsory community  
service (CCS) veterinarians, recently qualified from  
Onderstepoort Veterinary Faculty,  will hopefully positively 
influence the work in which the epidemiology section is      
involved.  

Acknowledgements 

The work that this office performs could not exist without the 
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we really appreciate those of you that go the extra mile for our 
information. The logo on page 1 shows (somewhat             
simplistically) the areas visited by technicians in 2015. A total 
of 10723 points were logged by technicians over the year (only 
including our OIE listed information and Ubalo census points) 
This    averages out at an astonishing 893 points per month 
which is excellent and we hope this effort can be maintained 
into 2016. We truly thank you all! 

A special word of thanks must go to Mr Lugen Govender, the 
data processor in the Epidemiology Section, whose high work  
quality continues to allow data analysis to be a pleasure. 

Lastly, we would like to wish our readers the very best for 
2016. 

 

November 2015’s Epidemiology Report stated that the dachshund diagnosed with Mycobacterium  
avium subspecies paratuberculosis infection had a leukopaenia. In reality, a mild leucocytosis was  
detected. We apologise for the error. 

Erratum (Nov 2015 report): Canine paratuberculosis 
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 Low pathogenic avian influenza continued to be diagnosed in the Oudtshoorn and Southern Cape areas - note that 

these events are retrospectively dated for the AI analysis performed earlier in this report, since serology indicates an 
infection at least two weeks prior to an incursion.  

 Newcastle disease antibodies were detected in poultry in the small town of Elim during routine surveillance. No       

vaccination had been done in this flock. A mass vaccination of poultry in Elim was performed by the SV Swellendam 
office. 

 An outbreak of virulent Newcastle disease occurred in an unvaccinated poultry flock near Grabouw. Birds showed 

dyspnoea, torticollis (skew necks) and lameness, along with high mortality . 55% of the birds died over three weeks until 
the outbreak subsided. 

 A cow that had aborted in her third successive pregnancy tested positive for bovine brucellosis on a farm near Paarl. 

The cow had already been slaughtered at an abattoir in the Eastern Cape by the time the results were received, but the 
rest of the herd is under quarantine pending further testing. The herd was unvaccinated and had not received any recent 
additions, so the source of the disease is being investigated.  So far, the neighbouring property, which received new 
animals as recently as January 2015, has also been detected positive.  

 A bat-eared fox on a farm near Murraysburg was confirmed positive for rabies after it was shot by the farmer when he 

saw it chasing his dogs. This event occurred in November 2015, hence its lack of appearance on December’s disease 
map.  
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Figure 9: A chicken with Newcastle disease showing typical neurological signs, including 
torticollis: holding the neck in a skew position (thepoultrysite.com) 


