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a b s t r a c t 

The nematode Onchocerca cervicalis is the most common causative agent of equine onchocerciasis; this 

condition is characterised by pruritus and dermatitis and is a differential diagnosis for insect bite hyper- 

sensitivity. Onchocerciasis is currently presumed of minor importance within the UK, however prevalence 

may increase if macrocyclic lactone use declines amid concerns about anthelmintic resistance in gastroin- 

testinal nematodes. This survey aimed to establish O. cervicalis awareness and knowledge levels amongst 

UK equine veterinarians and to determine approximate numbers of UK horses affected with unrespon- 

sive cases of dermatoses, including insect bite hypersensitivity. An online survey was distributed to UK 

equine vets between December 2019 and February 2020. Of 88 respondents, 78% were aware of O. cervi- 

calis, however 49% of these answered less than half the questions presented about the parasite’s lifecycle 

correctly. Approximately 25% of insect bite hypersensitivity cases respondents saw were deemed unre- 

sponsive to standard treatments, 84% of respondents had not previously considered onchocerciasis as a 

differential diagnosis in such cases. Findings suggest knowledge of O. cervicalis amongst UK equine vets 

is lacking, highlighting a need to raise awareness and consideration of the parasite as a differential when 

investigating equine dermatoses. 

© 2022 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

Onchocerca cervicalis is a filarial nematode which affects horses, 

onkeys and mules worldwide [1] . Commonly known as equine 

eck threadworm, the parasite has an indirect lifecycle with Culi- 

oides midges, specifically C. nubeculosus , acting as the intermedi- 

te host in the UK [2] . Adult O. cervicalis reside in the nuchal liga-

ent where they may persist for up to 15 years, producing larvae 

hich are termed microfilariae [3] . These migrate through connec- 

ive tissue to the dermis, accumulating in highest concentrations 
� Conflict of interest statement : This research was completed as part of an Hon- 

urs Research Project at Harper Adams University and therefore did not receive any 

unding from agencies in the public, commercial or not-for-profit sectors. 

Animal welfare/ethical statement : The study protocol was approved by the ethics 

ommittee of Harper Adams University prior to the questionnaire being launched. 

o gain informed consent, an information statement was included at the begin- 

ing of the survey informing participants of: confidentiality and anonymity of both 

hemselves and the companies they represent, research objectives, expected com- 

letion time, right to withdraw, potential uses of data and researcher contact de- 

ails. Data collected was handled according to the Market Research Society Code of 

onduct and hence remained confidential. 
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round the ventral abdomen and thorax [3] . The clinical syndrome, 

quine onchocerciasis, is most commonly characterised by severe 

ruritis and subsequent skin lesions where dermal microfilariae 

ongregate and thus presents significant welfare implications [4] . 

t is hypothesized individual host hypersensitivity reactions to der- 

al microfilariae antigens produce these clinical signs [5] . 

Identification of onchocerciasis cases may be problematic, as 

he condition is a differential diagnosis for several common equine 

ermatoses, including insect bite hypersensitivity (IBH). Further- 

ore, the only ante-mortem test available is skin microscopy to 

etect dermal microfilariae [6] ; such procedures have variable sen- 

itivity and can be perceived as invasive by clients. 

The UK Donkey and mule populations may be largely affected 

y asymptomatic O.cervicalis ; a survey of 188 donkeys in Egypt 

ound 83% were infected with O.cervicalis , with no gross clinical 

igns [7] and circulating Onchocerca microfilariae were recently de- 

ected incidentally in 4 asymptomatic jennies in Italy [8] . Whilst 

emographic information on the UK donkey population is lack- 

ng [9] , research indicates a large proportion live alongside horses 

10] and therefore these animals represent an important source of 

.cervicalis infection. 
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No available treatments will eliminate adult O. cervicalis , how- 

ver the macrocyclic lactones ivermectin and moxidectin are effec- 

ive in killing dermal microfilariae and hence controlling clinical 

nchocerciasis when administered regularly [11] . As these prod- 

cts are routinely administered to British horses for the treatment 

f gastrointestinal nematodes [12] , onchocerciasis is being inad- 

ertently controlled and therefore may be presumed rare and of 

inor importance within the UK. Annual moxidectin treatment 

n late autumn/early winter is a common practice amongst horse 

wners, as encysted cyathostomins have developed considerable 

esistance to other anthelmintics [13] . However, use will likely de- 

line in the near future due to growing concern surrounding an- 

helmintic resistance (AR), increased uptake of targeted treatment 

ased upon faecal egg counts (FEC) [14] and the recent commer- 

ialization of an enzyme-linked immunosorbent assay to detect 

yathostomin infections [15] . Therefore, onchocerciasis prevalence 

ay increase. Additionally, since the 1970s, Culicoides abundance 

n the UK has increased and the Culicoides activity season length- 

ned in response to increased temperatures and precipitation [16] . 

herefore, continuing climatic changes may also contribute to in- 

reased onchocerciasis prevalence. 

Scientific literature on O. cervicalis in British horses is lack- 

ng. The last notable study was published in 1973, before macro- 

yclic lactones became available in the veterinary market; this re- 

earch surveyed 3 abattoirs and found infection rates of 22.7%, 

3.9% and 12.9% using skin samples from the ventral abdomen [3] . 

herefore, it was unknown to what extent UK equine veterinarians 

ere aware of the parasite. This study aimed to assess O. cervicalis 

wareness and knowledge amongst UK equine vets. It also sought 

o ascertain approximate numbers of UK horses affected with un- 

esponsive cases of dermatoses, including IBH, as such cases could 

e undiagnosed onchocerciasis. Finally, it aimed to assess the opin- 

on of vets regarding the future use of ivermectin and moxidectin 

n the UK equine industry. 

. Materials and Methods 

.1. Questionnaire 

The survey was first piloted to assess clarity and usability be- 

ore being made available on the Jisc Online Survey platform (onli- 

esurveys.ac.uk) from December 2019 to February 2020. The sur- 

ey link was blind copy emailed to 277 equine and mixed UK 

eterinary practices; contact details were obtained from the Royal 

ollege of Veterinary Surgeons and British Equine Veterinary Asso- 

iation practice directories [ 17 , 18 ]. The survey was also promoted 

cross social media platforms and through a letter calling for par- 

icipation [19] . Eighteen questions were spilt across 4 screens. Re- 

pondents were first asked demographic questions so potential as- 

ociations between these factors and O. cervicalis awareness and 

nowledge could be identified. Respondents were then asked if 

hey were aware of O. cervicalis , where they had previously heard 

bout the parasite and if they had ever diagnosed a case of on- 

hocerciasis. The second section sought to assess knowledge levels 

y asking ‘aware respondents’ 4 multiple-choice questions regard- 

ng the parasite’s lifecycle. The third section was used to establish 

umbers of cases of unresponsive IBH, pyodermas, seasonal con- 

act dermatitis and lice infestations respondents saw and whether 

hey considered onchocerciasis as a differential in such cases. Fi- 

ally, all respondents were asked questions regarding ivermectin 

nd moxidectin use amongst their clients and their personal opin- 

on on the future use of these products in the UK equine industry. 

Statistical analysis was conducted using Microsoft Excel 365 

nd Genstat 19th edition. ‘Aware respondents’ were assigned a 

knowledge score’ representing the number of correct responses 

hey gave to questions regarding O. cervicalis lifecycle which was 
2 
sed for analysis. Data collected on dermatoses was processed to 

etermine the proportion of cases each respondent saw which 

ere unresponsive to standard treatments. Qualitative data ob- 

ained from open questions was coded using a content analysis ap- 

roach. 

. Results 

.1. Awareness and Knowledge of Onchocerca Cervicalis 

Eighty-eight responses were obtained. The majority (78.4%) of 

espondents reported that they were aware of O. cervicalis . Approx- 

mately 80% of ‘aware respondents’ had heard about O. cervicalis 

t university, whereas 39.1% had heard about the parasite whilst 

orking in practice. Table 1 displays the questions ‘aware respon- 

ents’ were asked regarding O. cervicalis lifecycle and the percent- 

ge of correct responses. Question 12 had a lower proportion of 

orrect responses than the other 3 questions ( P < .001), shown 

hrough 2-sample binomial comparison tests. 

From their responses to these questions, ‘aware respondents’ 

ere assigned a ‘knowledge score’ ( Fig. 1 ). The mean score was 

.6, with 49.3% scoring less than 2. Six respondents reported they 

ad previously diagnosed a case of onchocerciasis in the UK, how- 

ver only one case had been confirmed using skin microscopy, the 

emainder relying on clinical signs. 

.2. Cases of Unresponsive Equine Dermatoses 

From analysis of responses, a median of 25.0% of IBH, 16.0% 

f seasonal contact dermatitis and 10.0% of pyoderma cases re- 

pondents saw annually were considered unresponsive to stan- 

ard treatments. The majority of ‘aware respondents’ (81.2%; 95% 

I:71.9%–90.4%) did not consider onchocerciasis as a differential di- 

gnosis in these cases. When asked why this was, 41.1% of these 

espondents selected that O. cervicalis is rare and 14.3% selected 

hat it is not present in the UK equine population. 

.3. Ivermectin and Moxidectin Use 

Approximately 60% of respondents reported that over 80% of 

heir clients used either ivermectin or moxidectin on an annual 

asis ( Fig. 2 ). The majority of respondents (60.2%; 95% CI:50.0%–

0.5%) thought that use of these anthelmintics in the UK equine 

opulation would decline over the next decade. Reasons provided 

or this were collated into 6 categories; recent developments in 

arasitology testing, increased use of FEC and increased awareness 

f AR amongst horse owners were the most common categories 

eported. 

. Discussion 

The primary aim of this research was to establish current 

wareness and knowledge levels of O. cervicalis amongst UK equine 

ets. Whilst the majority of respondents were aware of O. cervicalis , 

esults suggested knowledge levels are relatively low, with approx- 

mately half of ‘aware respondents’ answering less than 2 knowl- 

dge questions correctly. In particular, only 6.3% of ‘aware respon- 

ents’ correctly identified how long O. cervicalis can persist within 

orses’ bodies. As horses suffering from onchocerciasis require reg- 

lar anthelmintic treatment to control clinical signs, it is important 

ets are aware adult O. cervicalis can remain in the nuchal ligament 

or a significant proportion of a horse’s life. Findings also indicated 

hat a large proportion of equine vets are taught about O. cervi- 

alis whilst studying, but never encounter the parasite again; this 

rovides a possible explanation for the low knowledge levels. 
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Table 1 

Questions ‘aware respondents’ were asked about Onchocerca cervicalis lifecycle and the percentage of responses for each question which were correct (95% CI shown). 

Percentage Of ‘Aware Respondents’ Who Selected the Correct Response (%) 

Q9. Which class of parasite does O.cervicalis belong to? 73.5 (95% CI: 63.0–84.0) 

Q10. Which of the following acts as the intermediate host for O.cervicalis ? 46.4 (95% CI: 34.6–58.2) 

Q11. Which of the following best describes the clinical signs of O.cervicalis infection? 33.3 (95% CI: 22.2–44.4) 

Q12. How long do the adult O.cervicalis live within the horses body? 6.3 (95% CI: 0.3–12.3) 

Fig. 1. Knowledge scores of respondents who reported they were aware of Onchocerca cervicalis based upon the responses given to four questions regarding the parasite’s 

lifecycle (95% CI shown). 

Fig. 2. Levels of ivermectin and moxidectin use respondents reported amongst their clients. Respondents were asked to approximate levels of use into a 10% category (95% 

CI shown). 
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Percentage of clients using ivermectin or moxidectin annually 
Only one reported O. cervicalis case had been confirmed using 

kin microscopy, indicating that uptake of diagnostics is low. Iver- 

ectin and moxidectin are widely available, low-cost and highly 

ffective in removing dermal microfilariae [11] . Therefore, it is 

robable treatment without diagnosis was considered the most 

ost-effective approach in suspected cases; particularly as the sen- 

itivity of skin testing is variable depending on a range of factors 

ncluding microfilariae distribution [20] . In recent years, a rapid 
3 
ateral flow assay for use with finger-prick blood has been made 

vailable for Onchocerca volvulus diagnosis in humans and found to 

ave 89.1% sensitivity [21] . This presents opportunities to develop 

ighly sensitive and cost-effective diagnostic tests for O. cervicalis 

n the future. 

Results indicated approximately one-quarter of IBH cases in the 

K are unresponsive to standard treatments. This equates to ap- 

roximately 42,350 horses using an estimated horse population of 
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47,0 0 0 [22] and IBH 5% prevalence [23] . A proportion of these

orses could be suffering from onchocerciasis as it is a likely dif- 

erential diagnosis, [6] however further research would be required 

o confirm this. 

Respondents reported higher levels of ivermectin and mox- 

dectin use amongst their clients than previously recorded through 

tudies which surveyed horse owners [ 12 , 24 ]. As small numbers of

orse owners seek veterinary advice when selecting anthelmintic 

roducts [14] , it is unlikely vets are aware of all their client’s 

orming practices. If ivermectin and moxidectin use in the UK 

quine population declines as the majority of respondents selected, 

hen onchocerciasis prevalence may increase considerably, there- 

ore it is imperative equine vets can correctly diagnose and treat 

he condition. Increased awareness of AR amongst horse owners 

as a common reason provided for the expected decline in use; 

his correlates with literature showing horse owner concern about 

R has increased in recent years [ 12 , 14 ]. 

The small number of responses places limitations on the con- 

lusions that can be drawn from this study, as it is unlikely results 

re representative of the entire population of UK equine vets. Pre- 

ious online surveys targeted towards vets also obtained relatively 

ow response rates [25] , therefore a small number of responses was 

ot unexpected. Making the survey available for longer, distribut- 

ng postal surveys or visiting selected practices to conduct face-to- 

ace surveys may have gathered more responses, however was not 

ossible due to time and resource constraints. 

. Conclusion 

The findings of this study indicate that UK equine vets may 

ack knowledge of O. cervicalis lifecycle and also may not con- 

ider onchocerciasis as a differential when investigating equine 

ermatoses. It can therefore be hypothesized there are horses in 

he UK suffering from undiagnosed onchocerciasis, however fur- 

her research is required. As prevalence amongst UK horses may 

ncrease in the near future as macrocyclic lactone use declines, 

t is important for equine welfare that vets consider O. cervicalis 

s a potential cause of dermatosis. This study therefore highlights 

he need to increase knowledge and consideration of O. cervicalis 

mongst UK practising equine vets and to conduct studies investi- 

ating the parasites prevalence in the UK equine population. 
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