Edinburgh Research Explorer

A risk assessment of equine piroplasmosis entry, exposure and
consequences in the UK

Citation for published version:
Coultous, RM, Sutton, DGM & Boden, LA 2022, 'A risk assessment of equine piroplasmosis entry, exposure
and consequences in the UK', Equine Veterinary Journal. https://doi.org/10.1111/ev}.13579

Digital Object Identifier (DOI):
10.1111/evj.13579

Link:
Link to publication record in Edinburgh Research Explorer

Document Version:
Version created as part of publication process; publisher's layout; not normally made publicly available

Published In:
Equine Veterinary Journal

General rights

Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.

Take down policy

The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

OPEN (75 ACCESS

Download date: 17. May. 2022


https://doi.org/10.1111/evj.13579
https://doi.org/10.1111/evj.13579
https://www.research.ed.ac.uk/en/publications/2f9474dc-911a-4b5b-912e-bc5d9914f491

Coultous Robert (Orcid ID: 0000-0002-6905-3915)
Sutton David Grahame Mark (Orcid ID: 0000-0002-7241-8444)

A risk assessment of equine piroplasmosis entry, exposure and consequences in the UK
Robert M. Coultous*?, David G. M. Sutton® and Lisa A. Boden¢

3|nstitute of Biodiversity Animal Health and Comparative Medicine, College of Medical,
Veterinary and Life Sciences, University of Glasgow, Glasgow, UK; PSchool of Veterinary
Medicine, College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow,
UK and °Global Academy of Agriculture and Food Security, The Royal (Dick) School of

Veterinary Studies and The Roslin Institute, Midlothian, UK.

*Corresponding author email: Robert Coultous Robert.Coultous @glasgow.ac.uk

Keywords: horse,

Summary

Background: Equine piroplasmosis (EP) is currently not endemic in the UK, despite a lack of
formal surveillance and the presence of carrier horses in the equine population. Pathogen
establishment would have significant welfare and economic impacts on the national equine
industry, but the disease is often overlooked by UK practitioners.

Objectives: To assess the risk of disease entry, exposure and consequences to the UK
equine population.

Study design: Qualitative risk assessment.

Methods: A qualitative risk assessment was constructed utilising the current World

Organisation for Animal Health (OIE) published framework for importation risk assessment,
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assessing the key areas of disease entry, exposure and consequences to the UK equine
population.

Results: The overall risk of EP entry to the UK via importation of infected equidae with acute
disease is very low but considered medium with subclinical carrier animals. Entry via
importation of ticks or the importation of blood is considered very low. The risk of EP
exposure to susceptible equidae in the UK is considered low by the infection routes of tick-
bites, contaminated needles and contaminated blood, but very high via transplacental
transfer. However, the consequences of EP endemic establishment are considered of high
significance to the UK equine industry.

Main limitations: A lack of available numerical data for events and variables in disease
import risk meant a qualitative assessment was the most practical method for this scenario.
Conclusions: This risk assessment highlights that EP positive animals are able to enter and
are currently present in the UK, and that conditions do exist that could allow forward
transmission of the disease. It has highlighted a gap in existing policy where the UK falls
behind OIE guidelines and has suggested steps to correct this discrepancy and improve

national biosecurity.

1. Introduction

Equine piroplasmosis (EP) results from single or co-infection with the intracellular blood
apicomplexan parasites Theileria equi and Babesia caballi and is a disease of global welfare
and economic significance *. Only a tenth of the global equine population is estimated to
live in areas free of endemic disease 2, including the UK, Ireland, USA, Australia and Japan.
EP is transmitted through the bite of infected tick vectors, however artificial transmission

through iatrogenic blood-to-blood contact is possible. Clinical disease is similar regardless of



the infecting parasite species and presents in both acute and chronic forms. Acute cases
typically present with pyrexia, lethargy, dehydration, anorexia and anaemia, with death
occurring in severe or neglected cases 3. In the chronic form, clinical signs are milder with
animals displaying fluctuating malaise, anorexia, weight loss or reduced performance 4.
Infected animals become carriers, acting as reservoirs for further infection. This carrier
status can persist for years > or life ®, even continuing despite medical treatment 7, with
potential for acute recrudescence in times of co-infection or stress.

Equine piroplasmosis has serious effects on the reproductive capacity of an equine
population. Transplacental transmission of T. equi in infected mares can result in abortion,
fatal neonatal piroplasmosis at birth or the offspring being born a sub-clinical carrier of
disease 810, Ultimately the disease has significant implications for animal welfare and
fertility as well as local and global equine industry and trade.

Historically, EP has not established in the UK due to a lack of competent tick vector species
11 However, Dermacentor reticulatus, a major EP vector species, is increasingly being
identified as endemic in some areas of the British Isles 12.

The UK does see positive cases associated with imported animals 213, but tick-borne
transmission within the British Isles has yet to be recorded despite the presence of EP
positive animals.

Unlike other EP-free countries, there is no official obligation to report the disease in the UK,
and UK cases are only monitored indirectly via EP diagnostic submissions to laboratories
contributing to the Equine Quarterly Disease Surveillance Report 4.

An import risk analysis encompasses the steps of hazard identification (the pathogen or risk
to be considered), risk assessment (entry, exposure and consequence assessment and risk

estimation associated with the hazard), risk management (options available to manage the



hazard) and risk communication (information exchange with affected parties and
stakeholders) 1°.

Here the authors focus primarily on the risk assessment component of the analysis, with the
purpose of highlighting the most important risks and consequences to be considered by
veterinarians and individuals involved in equine importation to the UK. Consequently, the
goals of this qualitative risk assessment (QRA) are to estimate the likelihood and
consequences of introduction and onward spread of EP into the UK and discuss

recommendations to mitigate the threat.

2. Materials and Methods

This QRA addressed the specific risk question “What is the current risk of EP being
introduced to the UK and disease becoming endemic in UK resident equines?” providing a
detailed account of entry and exposure pathways, and an assessment of consequences from
EP introduction.

Qualitative risk assessments express the likelihood of a risk using words (e.g negligible to
high risk), in contrast to quantitative risk assessments which uses numerical measures, such
as the number and frequency of events, to numerically express the probability of ariskand
the magnitude of its effect.

At present, there is lack of either available, comprehensive or up-to-date numerical data for
UK equine and tick population size and distribution, the current prevalence of EP in UK
resident equines, the efficacy of EP transmission by indigenous UK tick species, and many
other important variables surrounding UK EP entry and transmission. Consequently, this
disease import risk assessment necessitated a qualitative rather than quantitative risk

assessment approach for the UK situation 16.



This QRA was constructed utilising the comprehensive World Organisation for Animal Health
(OIE) published framework and guidance for importation risk assessment 1> which is
adopted by the UK Department of Environment, Food and Rural Affairs (DEFRA) 17.

This QRA follows three key areas of the OIE framework:

i) Entry assessment - What is the probability of EP entering the UK from EP disease endemic
countries?

ii) Exposure assessment - What is the probability of EP transmission to susceptible animals in
the UK?

iii) Consequence assessment - What are the consequences of EP introduction to the UK?
Each element of this QRA is provided with an assessed level of qualitative likelihood using
accepted terminology definitions derived from those published by the OIE 1> and adopted by
Defra 17, in addition to anindicated level of uncertainty for the given level, based on
previously established definitions 18 (Table 1). Where applicable, overall risk estimates

probabilities were combined using a previously described matrix ¢ (Figure 1).

3. Results
3.1 Entry Assessment
Three likely risk pathways for EP entry into the UK have been identified (Figure 2). A

summary of entry pathway risks, described in detail below, is presented in Table 2.

3.1.1 Importation of EP infected carrier equidae
i) What is the likelihood of an EP infected animal being able to enter the UK?
There are currently no formal requirements to screen equidae for EP prior to or at

importation. However, animals are required to be certified free of clinical disease following



clinical examination at a pre-export inspection by an official veterinarian of the exporting
country on the day of loading for export 1° and declared by the owner or breeder to have
been free from contact with equidae suffering from contagious or infectious disease in the
15 days prior to examination 2°. Additionally, animals may be subject to post-import
inspection at UK Border Control Posts 1°. It is likely that these veterinary inspections and
declarations would be effective in detecting animals suffering from acute EP disease given
the severity of clinical signs observed in these cases, but carrier animals with sub-clinical
disease would not be detectable by these means.

A recent survey of UK equine samples submitted for EP screening reported a seroprevalence
of 8%, with EP parasite DNA detectable by PCR in 0.8% of samples 21, demonstrating that EP
carrier animals are present inthe UK. EP has been ranked the sixth most frequent disease
incident resulting from international horse movement 22 and the OIE ‘High Health, High
Performance’ (HHP) scheme, which facilitates the movement of competition horses for
international events whilst maintaining equine health biosecurity, considers EP to be a
transmission risk even when the compartmentalisation and biosecurity principles of the
scheme are observed 23. Therefore, while the likelihood of an animal with acute EP disease
entering the UK is very low, the likelihood of a sub-clinical EP carrier animal being able to

enter is very high.

ii) What is the likelihood of an animal imported to the UK from an endemic area being EP
positive?

The likelihood of an imported individual being EP positive will vary with the country of origin
and previous travel history, in Europe alone overall seroprevalence of T. equi and B. caballi

in endemic countries is 30% and 8% respectively, and PCR prevalence is 25% and 2%



respectively 24. Due to the high financial costs involved in international equine transport, it
is assumed that frequently travelled performance animals and high value animals represent
the greatest proportion of imported equines, and these animals are often subject to more
stringent biosecurity controls, such as the HHP scheme 23, to reduce the risk of disease
dissemination. However, a lack of published data gives this assumption a high uncertainty
level.

It is concluded that the risk of animported equid being EP positive is medium, although may

vary from low to high depending on the animal’s travel history.

The overall risk estimate of EP into the UK is considered very low in case of animals with

acute disease, but medium through the introduction of animals with subclinical disease.

3.1.2 Importation of EP infected ticks

i) What is the likelihood of an EP infected tick being able to enter the UK?

There are five known genera of ticks that can act as EP vectors; Amblyomma spp.,
Dermacentor spp., Haemaphysalis spp., Hyalomma spp. and Rhipicephalus spp. 2°. All are
multi-host ticks and in EP endemic areas feed on cohabiting non-equine animals, and these
animals may also act as a vehicle to transport an EP positive tick into the UK 2627,
Ectoparasiticide treatment of equidae is not required before UK importation °. The
probability of detecting ticks on an EP carrier animal during the pre-export inspection would
depend on the anatomical location, number and age of the ticks present. Instances have
been documented of adult ticks from EP competent species being detected on horses after
UK importation 28. Therefore, there is a low risk of an EP infected tick entering the UK on

imported equidae.



All bovine animals imported to the UK are also subjected to a compulsory pre-export
veterinary examination, with additional compulsory ivermectin treatment for the
prevention of warble fly immediately post-import 2°. Although ivermectin is not directly
licensed for use against ticks, there is evidence of activity against a range of tick species 3°.
Consequently, the risk of these species transporting an EP infected tick into the UK would be
very low.

Ovine, caprine and other ungulate imports are also subject to the same pre-export
inspection, but not compulsory warble fly treatment 3132, There is therefore a low risk of an
EP infected tick being imported with these animals.

Pet canines and felines require a pet passport or animal health certificate prior to UK entry
33 put compulsory tick treatment of pets has not been required since 2012 34, Four of the
tick genera capable of EP transmission have been identified on companion animals
travelling to the UK 35, generating a low risk that these animals may act as a vehicle for the

importation of an EP infected tick.

ii) What is the likelihood of an EP infected tick surviving in the local ecosystem following
importation to the UK?

All the known EP tick vector genera have been detected on animals entering the UK. Apart
from Dermacentor reticulatus, which has limited UK distribution in west Wales, Devon and
Essex '2, there is no evidence for the on-going survival and establishment of EP tick vectors
in the UK 36,

Consequently, the likelihood of D. reticulatus surviving would be low, although this would
vary with climate, season and geography 37, with survival in southern rural parts of the UK

more likely. The risk of other tick vector species surviving would be considered very low.



In summary, there is a very low risk of EP entering the UK via an infected tick.

3.1.3 Importation of EP infected equine blood

Transfusion with EP infected equine blood is a viable method of transmission 738, The
importation to the UK of whole equine blood is tightly regulated due to concerns over
African Horse Sickness and other pathogens. Importation of equine blood products for
purposes other than research require specific authorisation from the Animal and Plant
Health Agency (APHA) Import of products, animals, food and feed system (IPAFFS) 3°.
General licenses for research purposes are available for importation of heat treated blood
40, but certain samples may require specific APHA authorisation 4.

The stringent controls on importation of blood from equidae mean the risk of importing EP
via infected blood is very low. However illegal importation of blood poses an ever present
disease risk, as demonstrated with the 2006 EIA outbreak in Ireland resulting from the illegal
importation of equine serum from ltaly 2. The risk of illegally imported blood being EP

infected is considered medium.

The overall risk of EP entry via infected blood should be considered very low.

3.2 Exposure Assessment
Following entry of EP by either an equine or tick carrier, exposure and infection of
susceptible equidae in the UK may occur by four possible routes (Figure 3). A summary of

the risk of exposure and infection through each exposure pathway is shown in Table 3.



3.2.1 Vector-borne transmission

i) What is the likelihood of UK ticks acquiring EP infection from an imported carrier animal?
Dermacentor reticulatus is the only indigenous UK tick species known to be capable of EP
transmission and has a limited distribution 2. An imported carrier animal would have to
become resident in an area with an active population of ticks to increase the risk beyond a
negligible level.

Transmission of EP from a carrier animal to D. reticulatus through tick feeding has not been
directly studied, but studies of other tick species have shown efficiencies of between 7-50%
43, Although the efficiency of transmission to D. reticulatus is highly uncertain, given the high
rate of parasite acquisition in other tick species, the risk of a carrier animal transmitting EP
when in contact with D. reticulatus should be considered medium. However, the overall risk
of UK D. reticulatus populations acquiring EP infection from a carrier animal should be
considered low. The risk of other indigenous tick species acquiring EP is negligible due to

their presumed lack of vector capacity.

ii) What is the likelihood of an EP infected tick transmitting infection to susceptible equidae?
At present there has been no reported tick transmission of EP within the UK. Established
populations of D. reticulatus are restricted to west Wales, Devon and Essex 12, with the
latter linked to an outbreak of canine piroplasmosis #4. The UK currently operates the Public
Health England’s Tick Surveillance Scheme (TSS) #°. This passive scheme relies on voluntary
submissions from members of the public, veterinarians, health and wildlife workers #6. The
limitations of the TSS mean other undocumented populations of D. reticulatus may existin

cohabitation with equine populations.



There are some known equine populations that geographically overlap the limited
distribution of D. reticulatus, namely the semi-feral grazing equine populations of Exmoor
and Dartmoor. These horses constitute significant populations; over 500 registered animals
on Exmoor, although this is widely accepted to be a substantial underestimate due to the
problem of horse abandonment on the moor %7, and an estimated 1,500 animals on
Dartmoor #8. With no formal surveillance of either population numbers or EP disease within
these animals, they form an area of potential EP exposure and disease reservoir.

The life cycle of D. reticulatus also has an influence on exposure risk. The tick is extremely
hardy, able to live up to 4 years without a blood meal, remaining active during the winter
and able to survive prolonged periods below -0°C 37. Consequently, EP positive ticks could
provide an environmental threat to grazing animals for a number of years.

There are no specific data regarding D. reticulatus, but other Dermacentor species can
transfer B. caballi from one generation of tick to the next via transovarian transmission #°,
and depending on the tick species, this can continue for several generations without an
equine host °%°1, With D. reticulatus females producing between 2200-7200 eggs at a time
>2 there is the potential for amplification of B. caballi in the environment. Note that tick
transovarian transmission does not occur with T. equi >3.

The susceptibility of naive equidae to tick-borne EP is well documented 38 and a 2009
outbreak in Texas, USA, saw the efficacy of tick driven EP spread result in 81.1% EP
seropositivity within exposed horses over a period of months °4. In that locality a novel
vector Amblyomma cajennense was identified as the primary tick vector, highlighting that
endemic tick populations may assume increased importance after arrival of the pathogen in

a new locality.



Given the limited existence of UK equid populations in areas of vector tick populations 12,
the risk of a susceptible animal being exposed to an EP infected tick should be considered
low.

However, the risk of EP infection by an infected tick feeding on a susceptible equid should

be considered medium.

3.2.2 Mechanical transmission

i) What is the likelihood of hypodermic needles and equipment becoming contaminated by
an EP carrier animal?

Legitimate routine procedures such as diagnostic sampling, treatment and vaccination,
along with other illicit practices >>, provide opportunity for needle and equipment
contamination.

Additionally, EP carrier animals may suffer recrudescent parasitaemia with clinical signs at
times of increased physical °® or metabolic stress >/, increasing the likelihood of EP carrier
animals requiring veterinary interaction and providing opportunity for blood contamination
of hypodermic needles and equipment.

Therefore, the general risk of hypodermic needles and equipment being exposed to EP
infected blood should be considered medium, and the risk of contamination following use

on known EP carrier animals should be considered high.

ii) What is the likelihood of EP contaminated needles or equipment transferring infection to a

susceptible equid?



Disposable syringes and hypodermic needles are both inexpensive and readily available in
the UK, as are pathways for their safe disposal. Itis assumed there is widespread good
practice among veterinary professionals regarding needle hygiene and disposal.

However, episodes of poor practice do occur; a Newmarket equine fertility unit during the
1990s saw EP transmission to 61 of 66 animals due to syringe sharing 3, and the sharing of
needles between horses has been implicated in disease spread in Australia >® and the USA
55,59_

There have been no recorded instances of disease transmission via equipment other than
needles and syringes.

The risk of susceptible equidae being exposed to contaminated needles and equipment is
considered low. Given previous reports, the risk of infecting a susceptible animal with a
contaminated needle or syringe should be considered high. The risk of EP infection via other

blood-contaminated equipment should be considered very low.

3.2.3 Haematological transmission

i) What is the likelihood of a susceptible equid being infected through transfusion of EP
infected blood?

The intravenous transfusion of naive animals with infected blood is highly efficient and the
preferred method of inoculation for experimental infection studies 7°. Blood and plasma
transfusions are performed in general equine veterinary practice and in equine hospital
facilities. Due to the potential for transfer of a wide range of diseases, good practice

requires the use of blood donors with known medical history and no history of foreign travel

61



The illegitimate practice of blood doping was linked to a 2008 EP outbreak in Florida
resulting in EP transmission from two illegally imported Mexican horses spreading to 20
horses across 7 premises >>. The illicit nature of this practice makes quantifying the
significance of this risk difficult, although it is assumed that such practices are not
widespread in the UK.

There has been no study of the capability of EP to survive storage in blood bags, but another
piroplasm, Babesia microti, can remain infective in blood stored at 4°C for up to 21 days 2.
It is assumed that this may apply to T. equi and B. caballi, but the uncertainty of this
statement is high.

Consequently, the risk of susceptible equines being exposed to EP infected blood should be
considered low, however the risk of susceptible equidae becoming infected from the

transfusion of EP infected blood should be considered very high.

3.2.4 Transplacental transmission

i) What is the likelihood of an unborn foal being born infected from an EP carrier dam?
Theileria equi can be transmitted transplacentally to foals from as early as month four of
gestation 19 and cause fatal haemolytic disease at birth. Theileria equi carrier mares have
also been shown to birth foals that are born healthy but are EP carriers, with transplacental
transfer of infection demonstrated in all clinically healthy foals from six carrier mares in one
study 0. Carrier mares can continue to birth EP positive foals for several years °.

All foals born to an EP infected dam are exposed, so exposure risk should be considered very
high. Given an apparently high rate of infection, the risk of neonate infection from an

infected dam is high.



3.3.1 Consequence Assessment

An outbreak via the described exposure pathways carries direct and indirect consequences
(Figure 4).

3.3.2 Direct consequences

i) Outcome of exposure in animals

The risk of an animal being infected in the UK is low. However, the severity of the
consequences will vary between individuals.

Considering acute disease cases, outbreaks in Florida 2008 >> and Texas 2009 °* show the
number of animals presenting with clinical signs of acute disease is likely to be very low;
only 3% of exposed horses in Florida and 0.3% of exposed horses in Texas demonstrated
acute disease. However the consequences for animals with acute disease are likely to be
severe, with mortality rates as high as 69% observed in untreated naive animals 3.
Mortality within those animals developing chronic disease or carrier status is likely to be
very low, only occurring in the event of acute disease recrudescence.

However, the insidious nature of EP transmission means a significant morbidity rate is likely
by the time of outbreak investigation; 28 of 60 exposed horses in the Irish 2009 County
Meath outbreak were seropositive by the time of investigation 4. Mechanical transmission
in the 2008 Florida outbreak saw 20 of 210 exposed horses seropositive by the time of
disease detection °°, and in the 2009 Texan outbreak, caused by tick transmission, resulted
in 292 of 360 horses being seropositive by the time the first clinical case was detected and
investigated 4.

Carrier horses are most significant in terms of endemic EP disease risk, especially since

lifelong infection with T. equi provides a persistent reservoir of disease °.



ii) Production and performance losses

Despite low mortality in chronic cases, productivity losses can be significant. In South Africa,
EP is a common cause of abortion 2 with up to 11% of abortions in Thoroughbred mares
attributed to T. equi 8.

There is also concern regarding reduced athletic performance in carrier animals 1926, with
South African reports suggesting around 2% of young stock are lost from the industry before
their first race due to EP related poor performance or disease ©°, although the effect of EP
status on performance has recently been debated ©°.

Given the potential for a high rate of morbidity before disease is detected, chronic EP
infection poses the most likely threat of high direct consequences on both productivity and

performance.

3.3.3 Indirect consequences

i) Effects on domestic equine industry and trade

The UK has a significant equine industry 7 and establishment of endemic EP would extend
beyond the welfare and economic costs of clinical disease and lost production. Additional
costs of routine diagnostics for disease surveillance would be compounded with those of
preventative measures such as tick control, increasing financial overheads for the equine
industry in the form of ectoparasiticide use and changes inland management.

Thus, the economic consequences of endemic EP to the UK equine industry would be high.

ii) Effects on international equine trade



A UK EP outbreak may lead to countries banning equine imports, such as seen with a 5-
month Japanese ban of French imports in February 2016 following the identification of EP-
seropositive foals ina French shipment 8.

Establishment of EP within the UK equine population, and subsequent change in national
disease status, would not only restrict the number of animals available for export to certain
countries, but potentially threaten existing movement policies.

The consequences to international trade following an EP outbreak should be considered

high to very high depending on the extent of the incident.

iii) Disease control and eradication costs

Florida provides a pertinent example of tick-born EP eradication difficulties and expense.
Following EP introduction with imported Cuban horses, an intense state eradication
programme was initiated in 1962, with eradication only declared 26 years later at a total
cost of over $12 million to the state °. Rapid containment and eradication of EP incursion
has only ever been achieved when spread has occurred via mechanical methods, such as the
later 2008 Florida outbreak °°.

Consequently, attempts to control and eradicate an incursion of EP into the UK would have

high financial and resource costs.

iv) Surveillance of imported equidae

There is currently no EP screening required for entry of equidae into the UK, unlike other
EP-free countries. The USA has particularly stringent entry requirements that includes pre-
import inspection for ectoparasites and a quarantine period ’°. Introduction of these

measures to the UK would increase the cost borne by the importing parties and increase



administration costs to the state. Consequently, the consequences to both the state and the
UK equine industry of instigating such measures would range from medium to high

depending on the complexity of the surveillance methods implemented.

v) Surveillance of EP within the UK resident equine population

Active surveillance, through the sampling and testing for EP within a population, usually only
occurs during a disease outbreak >>. Passive surveillance usually takes the form of classifying
the disease as notifiable, as in the USA 7! and Ireland 72, with diagnosis or suspicion of the
disease reported to the state veterinary department, where a containment plan is drawn up
relative to the situation.

Making the disease notifiable in the UK, would have medium impact to the state in requiring
the drafting of relevant guidelines, protocols and policy change. The implementation of
active surveillance, particularly in the time of a disease outbreak, would have high or very
high financial and resource consequences to the state and equine industry, dependent on

nature and size of the outbreak.

vi) Surveillance of ticks within the country

The TSS does not routinely test submitted ticks for pathogens, but submitted ticks are
speciated and their geographical origin noted #°. This provides indirect monitoring for EP
vector tick species. Depending on the extent of any changes to the UK’s TSS, there would be

medium to high financial and resource consequences to extending current tick surveillance.

4. Discussion



This risk assessment highlights that EP positive animals are able to enter and are currently
present inthe UK, and that conditions do exist that could allow forward transmission of the
disease. Overall, there is a low risk of disease transmission to the UK equine population, and
a low risk of endemic EP establishment. However, an outbreak event may have medium to
high consequences for an affected animal, and depending on circumstances, there is the
potential for very high national consequences. Ultimately the consequences of unrestricted

establishment of EP would be high at anindividual, local and national level.

Given the assessed risk of EP disease entry, establishment and consequences in the UK,
sanitary measures need to be considered to achieve a sustainable level of risk.

To comprehensively manage the risk of EP disease entry into the UK, equines need to be
screened for both parasitic infection and tick infestation before being introduced to the UK
equine population, as the prevention of EP entry essentially relies on the entry restriction of

both EP carrier animals and EP infected ticks.

We suggest the following measures and implementation of the OIE Code recommendations
73 to bring UK policy in line with both OIE advice and the policies of other EP-free countries,
helping to mitigate the measurable risk of EP to the UK equine population and provide

improved surveillance on the number of EP carrier animals currently resident in the country

and any EP outbreaks:

1) Escalation of EP to a notifiable disease status.
2) Compulsory EP serological testing of equines from an endemic country of export,

performed 30 days prior to importation with a negative result required for entry.



3) Veterinary certification of equines as free from ectoparasites, preferably alongside

approved acaricide treatment, inthe 30 days prior to importation.

Importantly, this assessment has highlighted a gap in existing policy where the UK falls
behind OIE recommendations and those of similarly positioned countries. Moving forward
in the post-Brexit environment, the UK equine industry has the possibility of reevaluating
current import, export and biosecurity guidelines, giving the opportunity to review the

current EP strategy to ensure the future security and welfare of its equine population.

Establishment of endemic EP in the UK would represent a significant compromise of welfare
in the national equine population. Reduced fertility and athletic performance would have
significant economic impacts to individual owners, breeders and trainers. The elite equine
market wishing to maintain EP-free status would face significant costs in maintaining
surveillance and biosecurity within their stock and suffer severe financial and trade losses

should a disease outbreak occur or, more alarmingly, should EP achieve endemic status.
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Table 1: Terminology for assessed level of risk and uncertainty level 1618,

Table 2: Summary of EP entry pathway risks.

Table 3: Summary of exposure risk. Note that the exposure and infection risk are not
multiplicative, i.e. a pathway may have a low exposure risk if the exposure by that pathway
is unlikely, however, if exposure by that pathway does occur, the likelihood of infection
could be high.

Figure 1: Evaluation matrix for the product of two risk estimate probabilities 16,

Figure 2: Risk pathways for EP entry.

Figure 3: Risk pathways for EP exposure.

Figure 4: Consequences of EP introduction through identified risk pathways for exposure.
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Table 1: Terminology for assessed level of risk and uncertainty level 16:18,

Risk term Definition

Negligible So rare it does not merit to be considered
Very Low Very rare but cannot be excluded

Low Rare but does occur

Medium Occurs regularly

High Occurs often

Very high Event occurs almost certainly

Uncertainty category

Interpretation

Low

There are solid and complete data available; strong evidence
is provided in multiple references; authors report similar
conclusions.

Medium

There are some but no complete data available; evidence is
provided in small number of references; authors report
conclusions that vary from one another.

High

There are scarce or no data available; evidence is not
provided in references but rather in unpublished reports or
based on observations, or personal communication; authors
report conclusions that vary considerably between them.




Table 2: Summary of EP entry pathway risks.

Possibility of Overall entry risk Level of
Entry pathway Entry circumstance v Occurrence likelihood entry uncertainty for
event estimate . .
risk estimate
Likelihood of Very low
Acute disease Very Low ?qwdiedf (Acute disease)
Infected equidae 'mpor (.a rom Medium Medium
endemicareas .
Subclinical disease Very High being EP Medium
ryHie e'f‘*‘% (Subclinical disease)
positive
Imported on equidae Low
Tick survival if
. Low
Imported on cattle Very Low D. reticulatus
Infected tick Imported on other Very Low Medium
Low . S
ungulate Tick survival if Verv low
otherspecies Y
Imported on pet Low
Blood
Legal importation of importationis
infected whole blood Very low highly Very low
Infected blood restricted Very Low Low
. . Illegal blood
Illegal importation of . . L
. Medium importationis Low
infected wholeblood .
infrequent




Table 3: Summary of exposure risk. Note that the exposure and infection risk are not multiplicative, i.e. a pathway may have a low exposure
risk if the exposure by that pathway is unlikely, however, if exposure by that pathway does occur, the likelihood of infection could be high.

Risk of
Risk of Uncertainty of . '> 0. Uncertainty of risk
Exposure pathway . . infection/ .
exposure risk estimate S estimate
contamination
Exposure of vectors and equipmentto infection or contamination from EP infected animals
_ o D. reticulatus Low Medium Medium Medium

Infection of native ticks

Other UK tick spp. Negligible Medium Negligible Low

Hypodermlcneedles & Medium Low High Low
Contamination of equipment syringes

Otherequipment Medium Low High Medium
Exposure of susceptible equidae
Equidae exposure viatick Low Medium Medium Low

Hypodermicneedles & . .
Equidae exposure via contaminated svri Low Medium High Low

) yringes

equipment

Otherequipment Low Medium Very low Medium
Equidae exposure viacontaminated blood Low Medium Very high Low
Eqwda(.-:' e.xposu re viatransplacental Very high Low High Low
transmission






