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African horse sickness (AHS) is one of the economically most important equid diseases in southern Africa, contributing significantly
to equine morbidity and mortality. Annual vaccination with the Onderstepoort Biological Products polyvalent live attenuated
vaccine has been the mainstay of prevention in South Africa. The study objectives were to determine if there is a significant
relationship between multiple variables (vaccination status, number of AHSV [African horse sickness virus] serotypes contracted,
clinical presentation, order of vaccine administration, age, sex and mean Ct value) and case outcome. The study population
consisted of samples of AHS cases from South Africa submitted to the Veterinary Genetics Laboratory, University of Pretoria, that
were confirmed positive by real-time RT-gPCR from 1 September 2017 to 30 June 2019 with a definitive disease outcome. At a
univariable level, unvaccinated horses were 8.7 times more likely to die compared with horses that were vaccinated annually.
Vaccination status was not statistically significant at a multivariable level, possibly due to insufficient sample size. Annual
vaccination was shown to be protective. The pulmonary form of the disease and a lower Ct value had an increased likelihood of
non-survival. Vaccination order was significant at a multivariable level (AHS2 vaccine administered first had a higher likelihood of
survival). The study confirmed that increased case fatality was not due to vaccine failure but instead due to multiple variables, with

an increased population of unvaccinated horses being one of these.
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Introduction

African horse sickness (AHS) is one of sub-Saharan Africa’s most
devastating equine diseases (Zientara et al. 2015). Though
endemic to this area, it has spread outside these borders
occasionally, causing outbreaks in naive populations (Lubroth
1988, 1992; Zientara et al. 2015). AHS is caused by African horse
sickness virus (AHSV), genus Orbivirus, family Reoviridae (Coetzer
& Guthrie 2004; Mellor & Hamblin 2004). Nine (numbered 1-9)
AHSV serotypes have been reported (Howell 1962). The spread
of its insect vector, midges of the Culicoides spp, mainly C
imicola and C. bolitinos in southern Africa, primarily determines
disease occurrence and spread (Du Toit 1944; Venter et al. 2000;
Meiswinkel & Paweska 2003). AHS is a controlled disease in South
Africa and a World Organization for Animal Health (WOAH)
notifiable disease due to the high mortality rates (up to 90%) and
potential to swiftly spread to naive populations (South African
Government Gazette 2018; Mellor & Hamblin 2004; OIE 2015;
Zientara et al. 2015).

Disease diagnosis is often presumptively made based on
history, clinical signs, and macroscopic pathology. Currently,
routine diagnostics in South Africa are performed using the
group-specific (GS) real-time reverse-transcriptase quantitative
polymerase chain reaction (RT-qPCR) developed by Guthrie et
al. (2013) and the serotype-specific (TS) RT-qPCR developed by
Weyer et al. (2015). This RT-qPCR has high analytical sensitivity
and specificity and the ability to obtain results quickly in an

outbreak situation (Guthrie et al. 2013). AHS control consists of a
multimodal approach, including protecting AHSV-free countries
from the import of infected equids, management (mainly
vector control) and vaccination. Annual vaccination with the
Onderstepoort Biological Products (OBP) AHS live attenuated
vaccine (LAV) is currently the primary means of controlling
the disease in endemic areas (Erasmus 1978). According to
the Animal Diseases Act 35 of 1984, all equines, except horses
that reside in the AHS free and surveillance zones, require
compulsory yearly vaccination (Animal Diseases Act 1984). The
vaccine is made up of two components: component 1 (AHS1)
and component 2 (AHS2), which are administered at least three
weeks apart (von Teichman & Smit 2008). AHS1 is trivalent and
consists of serotypes 1, 3 and 4; AHS2 is tetravalent and consists
of serotypes 2, 6, 7 and 8. AHS serotype 9 is not included in the
LAV as it has, until recently, caused minimal disease in southern
Africa, and cross-protection is provided from vaccination against
AHS serotype 6 (von Teichman & Smit 2008). AHS serotype 5
was included in AHST in the past but was removed in October
1993 following suspected reassortment leading to a virulent
reassortant strain causing infection and consequent disease
in vaccinated horses (von Teichman & Smit 2008; Molini et al.
2015). Von Teichman et al. (2010) showed that AHS serotype 8
gives cross-protection against serotype 5. Immunity to AHSV
is serotype-specific. Therefore, horses need immunity to all
nine serotypes to be completely protected against the disease
(Koekemoer 2008). Molini et al. (2015) showed that most horses
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only develop neutralising antibodies against all AHSV serotypes
after multiple vaccination courses. In the same study, Molini et
al. (2015) noted that these neutralising antibodies only seem to
reduce the severity of the clinical disease; as vaccinated animals
can still contract field infections, and the immune response
differs significantly between different horses and to the different
AHS serotypes.

There have been alleged cases of OBP AHS-LAV failure (von
Teichman & Smit 2008). Von Teichman & Smit (2008) evaluated
the vaccine to determine whether or not the reassortment of
AHS vaccine strains could result in reassortants and reversion to
virulence and therefore cause AHS in susceptible horses. However,
no clinical symptoms typical of AHS were observed in vaccinated
horses, and all horses showed a good immune response (von
Teichman & Smit 2008). In contrast, Weyer et al. (2016) confirmed
that the AHS-LAV does have the potential for reassortment and
reversion to virulence, which could lead to the emergence and
spread of virulent viruses to susceptible equines. No study has
looked at the claims of vaccine failure and whether vaccinated
horses are less likely to die of AHSV than unvaccinated horses.
This study filled the gap by evaluating the correlation between
AHS vaccination status and disease outcome. The primary aim
of this study was to correlate the AHS vaccination status of
horses that tested positive for AHSV with real-time RT-qPCR with
the disease outcome (death or survival). The secondary aims
were to evaluate the vaccination frequency, disease-causing
AHSYV serotype prevalence, clinical symptoms related to disease
outcome and laboratory results Ct (cycle threshold value) related
todisease outcome.Tertiary aimsincluded the age group in which
disease was most prevalent, sex related to disease outcome and
the order in which vaccine components were administered. The
study objectives were to determine if there was a significant
relationship between these factors (vaccination status, number
of AHSV serotypes contracted, clinical presentation, order of
vaccine administration, age, and sex) and disease outcome; and
to describe the difference in mean Ct values relating to disease
outcome.

Materials and methods

Study population and study period

The study population consisted of horses resident in South Africa,
of which samples were submitted to the Veterinary Genetics
Laboratory (VGL) at the University of Pretoria (UP) for suspected
clinical AHS diagnosis, and who then tested positive with real-
time RT-gPCR. Samples submitted between 1 September 2017
and 30 June 2019 were included in the study population.

Study design and data collection

A retrospective descriptive study design was used. Recruitment
criteria were as follows: a) only horses with samples submitted
from South Africa, b) with a clinical suspicion of AHS, c)
submitted to the VGL for diagnostic purposes, d) that tested
positive with real-time RT-qPCR and e) had a definitive disease
outcome were included in this study. Sample types included
whole blood in EDTA, organs or body fluids (fresh or frozen)
and serum. Sample processing was performed by the VGL using
the GS real-time RT-qPCR (Guthrie et al. 2013) accredited by the

WOAH for AHSV diagnostics (World Organisation for Animal
Health, 2023). AHSV-serotype determination was done with the
AHSVTS real-time RT-qPCR test developed by Weyer et al. (2015).
A structured questionnaire was designed for data collection of
epidemiological interests that were not obtainable from the
VGL submission forms and sample reports. This questionnaire
was sent via Google Forms to each veterinarian or owner of a
study case, with a follow-up phone conversation if required.
The following data were collected for each case: age, sex, AHS
episode date and outcome, clinical signs and complications,
geographical location at the time of disease and movement prior
to the episode, last AHS vaccination administered to the horse,
the brand of this vaccine, the order in which the two vaccinations
were administered and any vaccine reactions, the frequency
of vaccination for AHS over the horse’s lifetime. No sample
size calculations were performed, as the study recruitment
parameters predetermined the sample size (Figure 1).

Statistical analysis

Data were collated, stored in a comma-separated file, and
imported into Stata (IC v.13.0)" for coding and statistical analyses.
A binary outcome variable was created to represent death (1)
or recovery (0) following AHS diagnosis. The last vaccination
date was captured in the original dataset and converted to days
between the last vaccination and the AHS case date. These data
were further categorised into two-month intervals up until 12
months between the last vaccination and the AHS case; all cases
vaccinated after 12 months were included in a single group.
Vaccination status and frequency were considered closely related
to warrant separation, and vaccination frequency was retained,
with unvaccinated animals being classified as such in the
vaccination status variable. Categorical variables, including AHS
outcome, AHS serotype class, presence of Equine Encephalosis
Virus (EEV), vaccination frequency, vaccination order, sex, clinical
presentation and time since last vaccination were described as
proportions (%) with corresponding 95% confidence intervals
(CI). Age was described as a median (interquartile [IQR] range
and range) and cycle threshold (Ct) value as a mean (+ standard
deviation). Cases were classified into three categories for AHS
serotype; testing positive for one, two or no AHS serotypes.
Vaccination frequency was divided into four categories; once
off, annual, every two years or more, unvaccinated or unknown.
Clinical signs were divided into common categories; cardiac
(dikkop, subacute), fever, pulmonary (dunkop, peracute), mixed
(cardiac and pulmonary signs) and unknown.

Initial relationships between the outcome and the explanatory
variables were assessed using a Chi-squared (x2) or Fisher’s exact
test (the latter where cells in the contingency table had less than
five observations) for categorical variables. Age was assessed
using the Mann-Whitney U test, and the Ct value was assessed
using the independent student’s t-test.

Univariable logistic regression models were used to estimate
odds ratios (OR) and 95% Cls for an AHS case outcome of death.
Variables with p-values of < 0.25 were screened for inclusion

1. StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX:
StataCorp LLC.
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Figure 1: Case selection and categorisation after data collection of the 688 AHS PCR positive cases during the study period.

in multivariable logistic regression modelling (Hosmer 2013).
Continuous variables were tested for evidence against linearity
(likelihood ratio statistic [LRS] p-value < 0.05), and where
relationships did not appear to be linear, variables were re-coded
into biologically plausible or quartile categories. Reference
categories were selected based on the lowest expected risk and
a sufficient number of observations (Klein 2001). Missing data
for categorical variables were re-coded into an “unknown” but
otherwise remained missing.

The final multivariable logistic regression model was built using
manual, stepwise, and forward selection using the LRS test
to compare nested models and establish whether the added
variable significantly improved model fit. Variables with the
lowest Wald p-values from univariable modelling were added to
the model first. Variables with LRS test p-values of < 0.05 were
retained in the final model. Variables not retained in the final
model were individually forced back into the model at the end
to ensure that interactions or confounding variables were not
omitted.

Post-fit diagnostic tests, including Pearson’s x2 and Hosmer-
Lemeshow goodness-of-fit test statistics, were used to evaluate
the fit of the model to the data (Hosmer 2013).

Results
Descriptive data

Data were initially available for 233 horses with AHS diagnoses
between October 2017 and June 2019. Reasons for exclusion of
AHS PCR positive horses (455) included, but were not limited to,
samples from outside South Africa, horses sampled for reasons
other than clinical suspicion of AHS, samples from other equid
species and loss to follow-up. A summary of the categorical
variables is presented in Table I. The median age of the horses
(n = 194) was seven years (IQR 3, 12 years; range 0.3 to 27 years),
and there were slightly more females (51.5%) than males (43.4%).
The Ct value was available for 224 horses, and the mean Ct value
was 25.4 (x 4.3). The case fatality rate was 67.8%, with only
32.2% of cases recovering. The majority of cases tested positive
for only a single AHS serotype (85.5%). Vaccination order was
recorded for 59 of the 78 vaccinated horses. AHS1 vaccine was

preferentially administered first (66.1% of vaccinated cases).
The median time range since the last AHS vaccination (n = 71)
was eight months (IQR 6, 10 months; range less than 2 to more
than 12 months). Most horses displayed pulmonary clinical signs
(38.2%), with cardiac and mixed clinical signs following (27.9%
and 20.6%, respectively). The majority of cases (95.3%) did not
have concomitant EEV.

Univariable logistic regression modelling

Categories with unknown sex (n = 12) and clinical presentation
(n = 6) were temporarily excluded from the analysis as none
recovered. A summary of the univariable logistic regression
modelling of the 215 remaining cases is presented in Table II.
Females were more likely to die (OR 1.6, 95% Cl 0.9-2.8), with
horses three years old or younger being approximately five
times less likely to survive (OR 5.4, 95% Cl 2.0-14.4) than those
older than 12 years (reference value). Being positive for two AHS
serotypes had a higher likelihood of non-survival (OR1.3, 95% Cl
0.1-12.3). Ct value was highly correlated with outcome, as seen
in Figure 2, with a Wald p-value of < 0.0. Annual vaccination
was used as the reference value, with all other categories of
vaccination frequency having a higher likelihood of non-survival.
Vaccination order do not appear to affect the likelihood of
survival (1then2 as the reference; 2then1 OR 0.3,95% CI 0.1-1.1).
Time since the last AHS vaccination did not have a statistically
significant impact on survival, with the Wald p-value being
> 0.05 for all categories. Pulmonary clinical signs had a markedly
increased likelihood of non-survival (OR 116.3, 95% Cl 15.3-
886.3) compared to cardiac clinical signs (reference). Coinfection
with EEV was not significantly related to outcome (Wald p-value
>0.05).

Multivariable logistic regression modelling

After excluding variables with missing Ct values and unknown
clinical presentation, a full dataset of 218 horses was available to
develop the multivariable logistic regression (Table IlI).

The Ct value of the screening PCR was significantly associated
with the odds of death, where for a one-unit increase in Ct (i.e.
a decrease in viral load), the odds of death versus recovery
increased by afactor of 0.6, which is equivalent to an approximate
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Table I: A summary of categorical variables; including case outcome,
sex, age, serotype class, vaccination frequency, vaccination order,
time since last vaccination, clinical presentation and presence

of equine encephalosis virus; reported as the number of horses,
percentage and 95% confidence interval of each category for all 233
horses.

Variable N % 95% ClI
African Horse Sickness (AHS) case outcome

Died 158 67.8 61.8,73.8
Recovered 75 32.2 26.2,38.2
Sex

Male 101 434 37.0,49.7
Female 120 51.5 45.1,57.9
Unknown 12 5.2 2.3,8.0

Age category (quartiles)

Up to 3 years 54 23.2 17.8,28.6
> 3-7 years 50 215 16.2,26.7
>7-12years 45 19.3 14.2,24.4
> 12-27 years 45 19.3 14.2,24.4
Unknown 39 16.7 119,215
AHS serotype class

Single 200 85.8 81.4,90.3
Double 4 1.7 0.0,34
Negative 29 12.5 8.2,16.7
Vaccination frequency

Once off 11 47 20,74
Annual 60 25.8 20.1,314
More than or every two years 7 3.0 0.8,5.2
Unvaccinated 80 34.3 28.2,40.4
Unknown 75 322 26.2,38.2
Vaccination order

1then 2 39 16.7 119,215
2then1 20 8.6 5.0,12.2
Unvaccinated 80 343 28.2,404
Unknown 94 40.3 34.0,46.6

Time since the last vaccination

Up to 2 months 7 3.0 0.8,5.2
2-4 months 10 43 17,69
4-6 months 16 6.9 3.6,10.1
6-8 months 17 7.3 4.0,10.6
8-10 months 15 6.4 33,96
>10 months 6 2.6 0.5,4.6
Unvaccinated 93 39.9 33.6,46.2
Unknown 69 29.6 23.8,355
Clinical presentation

Cardiac 65 279 22.1,33.7
Fever 25 10.7 6.8,14.7
Pulmonary 89 38.2 32.0,444
Mixed 48 20.6 15.4,25.8
Unknown 6 2.6 0.5,4.6

Presence of equine encephalosis virus
Yes 11 4.7 20,74
No 222 953 92.6,98.0
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Figure 2: Box-and-whisper plots with the Ct value on the y-axis

various variables A) outcome (recovered, died) B) vaccination status
(vaccinated, vaccinated_lay, unvaccinated, unknown) C) Clinical
presentation (cardiac, fever, pulmonary, mixed, unknown) on the x-axis.
A) Recovered cases had a higher mean Ct value. B) Vaccinated cases
had a higher mean Ct value. C) Cases with pulmonary or mixed clinical
presentation had lower mean Ct values.

halving of the odds of death. Compared to the cardiac form of
the disease, the pulmonary form was also significantly associated
with an increase in the odds of death versus recovery by a factor
of 496.6 times. The mixed form also increased the odds of death
compared to the cardiac form by a factor of 4.0 times, with the
fever form of the disease likely to decrease the odds of death
compared to the cardiac form. Vaccinating against AHS with
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Table II: Results of the univariable logistic regression analysis indicating beta coefficient, SE, OR of non-survival, 95% Cl and Wald p-value of
variables (sex, age — continuous and categorised, Ct value, AHS serotype class, vaccination frequency, vaccination order, time since last vaccination,
clinical presentation and presence of EEV).

Variable B coefficient Standard error Odds ratio 95% Cl Wald p-value
Sex

Male Reference Reference

Female 0.47 0.29 1.6 0.9,2.8 0.104
Age (continuous) -0.06 0.02 0.9 0.90, 0.98 0.009
Age category (quartiles)

Up to 3 years 1.68 0.50 54 20,144 0.001
> 3-7 years -0.63 0.41 0.9 04,21 0.879
>7-12years -0.09 0.42 0.9 04, 2.1 0.0832
>12-27 years Reference Reference

Unknown 1.95 0.61 7.0 2.1,23.0 0.001
Ct value (continuous) -0.35 0.06 0.7 0.6,0.8 < 0.001
AHS serotype class

Single Reference Reference

Double 0.23 117 1.3 0.1,12.3 0.845
Negative -0.94 0.40 0.4 0.2,0.9 0.020
Vaccination frequency

Once off 2.20 0.83 9.0 1.8,45.6 0.008
Annual Reference Reference

More than or every two years 0.98 0.81 2.7 0.5,13.1 0.227
Unvaccinated 2.16 0.40 8.7 4.0,19.2 < 0.001
Unknown 2.08 0.39 8.0 3.7,17.2 <0.001
Vaccination order

1then 2 Reference Reference

2then1 -1.13 0.65 0.3 0.1,1.1 0.080
Unvaccinated 1.50 0.41 45 2.0,10.0 < 0.001
Unknown 1.64 043 5.2 22,120 <0.001

Time since last vaccination

Up to 2 months Reference Reference

2-4 months 1.61 1.20 5.0 0.5,53.0 0.181

4-6 months 0.29 1.08 1.3 0.2,11.1 0.790
6-8 months 1.20 1.01 3.3 0.5,24.1 0.232
8-10 months -0.49 1.04 0.6 0.1,4.7 0.640
> 10 months 0.29 1.01 13 0.2,9.7 0.777
Unvaccinated 1.81 0.90 6.1 1.0,35.4 0.044
Unknown 2.25 0.92 9.5 1.6,57.9 0.015
Clinical presentation

Cardiac Reference Reference

Fever -1.38 0.60 0.3 0.1,0.8 0.022

Pulmonary 4.8 1.04 116.3 15.3,886.5 <0.001
Mixed 0.97 0.40 26 12,57 0.014
Presence of equine encephalosis virus

No Reference Reference

Yes 0.80 0.79 22 0.5,10.5 0.320
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Table lI: Results of the final multivariable logistic regression analysis (n = 218). Evaluating the following variables: Ct value, vaccination order,

clinical presentation, and age category.

Variable B coefficient Standard error 0Odds ratio 95% Cl Wald p-value; LRS p-value
Ct value (continuous) -0.53 0.11 0.6 0.5,0.7 <0.001
Vaccination order 0.011
1 then 2 Reference Reference
2then1 -3.15 1.22 0.04 0.004, 0.47 0.010
Unvaccinated 0.14 0.69 1.2 03,44 0.839
Unknown -0.21 0.66 0.8 0.2,29 0.751
Clinical presentation <0.001
Cardiac Reference Reference
Fever -1.66 0.87 0.2 0.03, 1.04 0.056
Pulmonary 6.21 1.46 496.6 28.3,8725.2 <0.001
Mixed 1.38 0.63 4.0 1.2,13.6 0.027
Age category (quartiles) 0.026
Up to 3 years 1.91 0.97 6.7 1.0,45.1 0.049
> 3-7 years Reference Reference
>7-12 years 1.78 0.79 5.9 1.3,28.0 0.024
> 12-27 years 2.30 10.0 2.0,50.6 0.005
Unknown 292 18.5 1.9,181.5 0.012
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10 A) Case outcome (recovered, died), B) Vaccination status (vaccinated,
vaccinated_lay, unvaccinated, unknown) and C) Clinical presentation
(cardiac, pulmonary, mixed, unknown) on the x-axis. A) The majority
of recovered cases are between 7-15 years old. B) The mean age of
vaccinated cases is between 7-15 years old. C) The majority of cases that
0 present with the lethal clinical presentation (pulmonary) are younger
Vaccinated Vaccinated_  Unvaccinated  Unknown than 10 or older than 15 years.

lay

bottle two first and then bottle one decreased the odds of death
in future cases by 0.04 compared to first giving bottle one and
then bottle two. Horses aged between 12 and 27 years had
the highest odds of death compared to younger horses aged
between three and seven years. All of the above statements

account for the influence of the other variables included in the
model.

The Hosmer-Lemeshow (1.65, p = 0.99) and the Pearson x2 (p =
0.99) statistics suggested that the model was an adequate fit for
the data.
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Discussion

The purpose of this study was to evaluate the case fatality of
clinically suspected AHS cases that tested real-time RT-qPCR
positive when correlated to vaccination status. Previous studies
evaluating immunity and the AHSV-LAV vaccine looked at some
of the following matters: antibody titres to the nine known AHSV
serotypes in horses that had undergone regular vaccination with
the AHSV-LAV vaccine and the passive transfer and rate of decay
of maternal antibody to the individual serotypes in foals of mares
who had had multiple vaccinations with the AHSV-LAV vaccine
(Crafford et al. 2013); AHSV-specificimmune response in multiple
age groups with different numbers of vaccination courses and
disease severity related to vaccination status and frequency
of vaccination (Molini et al. 2015); the occurrence of vaccine-
induced disease (von Teichman & Smit 2008) and reversion-
to-virulence mutants and reassortants from viruses within the
polyvalent AHSV-LAV formula (Weyer et al., 2016). In Zimbabwe,
Gordon et al. (2013) looked at the practice prevalence of AHS ina
limited population of horses and the effect of vaccination status
on case fatality. This study is a first of its kind in South Africa,
statistically evaluating the correlation between AHS vaccination
status and disease outcome.

Limitations to note include that due to a large number of
censored cases, this may not be a true population representative;
that the VGL is not the only laboratory to which samples are
submitted for AHSV diagnosis, and that many cases are clinically
diagnosed in the field; therefore, this data set does not represent
all the suspected AHS cases in South Africa. There was no control
group for comparison of the study group findings.

On aunivariable level, the current study confirmed that increased
case fatality rates are most likely due to a higher number of
unvaccinated horses in certain populations. Unvaccinated
horses are 8.7 times more likely to die compared with horses
that are vaccinated annually. This data corroborates the results
obtained by Gordon et al. (2013) in Zimbabwe, where the odds
of vaccinated horses dying from AHS were 0.12 times less likely
than unvaccinated horses. The vaccination status was not
statistically significant when other variables were considered
(multivariable analysis). This may be due to insufficient sample
size.

The relationship between vaccination frequency and case
outcome supported the findings of Molini et al. 2015, showing
that annual vaccination is the most protective.

The Ct value result makes biological sense, where one would
expect that an increase in viral load is likely to increase the
likelihood of death in cases.

The pulmonary form and its impact on the probability of survival
are very high compared to the cardiac form. This number is
probably unrealistic, although it makes biological sense and
agrees with anecdotal clinical experience (Zientara et al. 2015).
The fever form on the other hand, is often referred to as difficult
to identify or even subclinical, which is supported by the findings
of this study.

All age categories outside the reference of three to seven years
increased the odds of death.The number of vaccinations received
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by an individual horse, immune status, and comorbidities are all
confounding factors and were unknown in the study population.
There does appear to be a relationship between age, vaccination
frequency and clinical presentation, as shown in Figure 3.
Therefore, no conclusions will be made based on our data and
further study in this area is recommended.

While statistically significant at the multivariable level,
vaccination order may be influenced by the number of unknown
and unvaccinated cases in this dataset. The results are similar
to the anecdotal field information the author’s received from
participating veterinarians, many of whom now vaccinate with
AHS?2 first to decrease the likelihood of vaccine reactions rather
than future death (although these concepts may be linked
biologically).

Further investigation is recommended for the following topics:
the role subclinical cases play in disease (Weyer et al. 2013),
changes in AHS seasonality related to weather patterns over
the different areas of South Africa, prevalent AHSV serotypes in
the different South African provinces (Mellor & Boorman 1995;
Mellor & Leake 2000), the effect of virus phylogeny and genotype
on virulence (De S4 et al. 1994), and the effect of viral serotype,
individual horse age and sex on disease outcome (Coetzer &
Guthrie 2004). A more controlled study evaluating Ct value,
clinical signs, age, vaccination frequency and disease outcome
will allow the evaluation of the correlation between laboratory
results and the clinical picture.

The results of this study have the potential to influence practice
by reiterating the importance of vaccination according to
government regulations as a method of protection against AHSV
in endemic areas. Even though there is the possibility of vaccine-
associated disease, vaccination was shown to protect from death
due to disease. Study results could assist in making policy more
enforced, as outbreaks will be less severe and communities less
affected if all horses are vaccinated annually, providing better
herd immunity.

The study has shown a definite relationship between vaccination
status and case outcome, with vaccinated horses less likely to
die. This suggests that the increased fatality was likely due to
multiple variables, of which an unvaccinated status is one, and
not due to vaccine failure per se. This study further showed that
factors such as the frequency of AHS vaccination and age could
influence case outcomes. However, the limited data obtained
did not allow for extensive analysis and further areas for study
were highlighted.
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