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Abstract
Background: Vaccination is integral to preventive healthcare. Despite numerous 
guidelines on equine vaccination, evidence of current vaccination practices is lacking.
Objectives: To describe current vaccination practices advised by vets treating horses 
in the United Kingdom (UK) and compare practices with manufacturer datasheets 
and current guidelines.
Study design: Cross-sectional survey.
Methods: An online questionnaire was distributed using email addresses acquired 
through professional registration listings and social media, targeting vets who treat 
horses in the UK. The questionnaire collected demographic data and information 
regarding vaccination practices and vaccine hesitancy. Descriptive statistical analysis 
was performed.
Results: Questionnaires were completed by 304 UK vets working with horses used 
for leisure (97.4%, n = 296/304), competition (86.2%, n = 262/304), stud-work 
(47.7%, n = 145/304) and racing (40.5%, n = 123/304). Variation was identified in 
vaccine protocols for competition and noncompetition horses. Fifty-seven per cent 
(n = 170/298) of respondents reported variation in advised ‘booster’ frequency; 
most commonly (n = 118) advising a 6-monthly vaccination in competition horses 
and annual vaccination in noncompetition horses. Most common vaccination guide-
lines volunteered were British Horseracing Authority (68.8%, n = 172/250) and 
Federation Equestre Internationale (66.4%, n = 166/250). Most vaccination practices 
were not consistent with datasheet guidance. Only 7.7% (n = 23/300) of respond-
ents complied with datasheet timeframes between the second and third vaccina-
tion. Adverse events following vaccination in the previous year were encountered by 
66% (n = 199/304) of respondents, representing 2760 adverse events; but only 526 
(19.1%) cases were reported to the Veterinary Medicines Directorate. Most common 
reactions were transient, including stiffness (931), localised swelling (835), lethargy 
(559) and pyrexia (355). 86.4% respondents reported vaccine hesitancy from horse 
owners, most commonly due to perception of over-vaccination, cost and concern 
regarding adverse events.
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1  | INTRODUC TION

Vaccination is an integral component of preventive medicine in 
equine practice. Equine vaccination is most commonly performed 
against equine influenza (EI) and tetanus, with an owner-based sur-
vey reporting 71.3% horses were vaccinated for both EI and tetanus 
in Great Britain1 with lower vaccination rates in ponies, retired and 
companion animals. This study, however, is likely to be an overes-
timation due to respondent bias, and although sufficient data in 
this area are lacking, crude estimates which take into account vac-
cine manufacturer sales and the estimated horse population in the 
United Kingdom (UK) give an approximate figure of only 30% horses 
that are vaccinated (R. Newton, personal communication, 2020).

There are multiple sources of guidance and regulations on equine 
vaccination in the UK, particularly for EI; including various compe-
tition, riding club and racing rules,2-4 in addition to organisations 
including the World Health Organisation for Animal Health (OIE).5 
These guidelines often differ from each other and also from the 
manufacturer's published datasheets,6 as summarised in Table 1.

With outbreaks of EI, and equine herpes virus (EHV) in the UK in 
2019, the effectiveness of vaccination continues to be under close 
scrutiny. Equiflunet,7 a free online disease surveillance tool created by 
the Animal Health Trust, reported 228 laboratory confirmed outbreaks 
of EI in 2019, most of which affected multiple horses. Of concern were 
numerous reports of EI in vaccinated animals in the UK and interna-
tionally.8-11 One factor in vaccination failure is noncompliance with the 
published vaccination guidelines available at the time which has been 
demonstrated in cats.12 However, to date, there has been a lack of data 
on current equine vaccination practices; whether veterinary advice 
is consistent with datasheet recommendations and which factors or 
available guidelines influence vets’ decision making.

Vaccine hesitancy is defined by a reluctance or refusal to be 
vaccinated or to have an individual vaccinated. It has been recently 
identified as one of the top 10 global threats by the World Health 
Organisation in 2019.13 This has not been described in the equine 
veterinary sector in the UK.

This survey aimed to describe current vaccination practices 
advised by vets treating horses in the UK and compare practices 
with current guidelines including the manufacturer's datasheet and 
industry guidelines. Further aims included gathering information 

regarding influential factors, including the impact of the recent EI 
outbreak, on vets’ vaccination practices, and the prevalence of ad-
verse drug reactions following vaccination and vaccine hesitancy in 
horse owners.

2  | MATERIAL S AND METHODS

An online questionnaire was created using JISC software (JISC 
Online Surveys©, 2020). The questionnaire was first piloted to 6 
veterinary surgeons to assess that the questions were answerable, 
and the software was effective. No changes were required follow-
ing the pilot. The questionnaire link was distributed using practice 
email addresses acquired through the Royal College of Veterinary 
Surgeons (RCVS) ‘Find a Vet’ website (filtered for practices treating 
horses) and published on appropriate social media pages (Veterinary 
Voices and Veterinary Voices Equine). The survey was launched on 
11 November 2019 and closed on the 12 February 2020; and was 
incentivised with entry into a prize draw for a gift voucher. The prize 
draw entry was linked to another questionnaire, enabling the original 
questionnaire to remain anonymised.

Informed consent prior to completion required participants to 
indicate that they agreed with the given information and that they 
agreed to take part in the study. Secondly, the survey had screening 
questions to ensure all participants were veterinary surgeons work-
ing in the UK who treated horses. The questionnaire was comprised 
of 8 sections; consent, screening, demographic information, vaccine 
choice, vaccine policy, adverse drug reactions relating to vaccina-
tion, experiences of vaccine hesitancy and case-based examples. 
The questions were a variety of multiple choice, free text and grid 
style. (The questionnaire is available as Data S1).

Descriptive analyses were performed using JISC survey soft-
ware, Microsoft XL 16.37 (2020) and IBM SPSS 25 (2017) software. 
Categorical variables were reported as absolute numbers and per-
centages with 95% confidence intervals. A comparison was made 
to the vaccine product used for each individual response to deter-
mine compliance with datasheet recommendations for that vaccine 
product. The open-ended questions, where free text was given in 
response, were converted into categorical variables where appro-
priate. Not every respondent answered every question, therefore, 

Main limitations: Potential selection, respondent and recall bias. The recent Equine 
Influenza (EI) and Equine Herpes Virus (EHV) outbreaks in the UK may have altered 
responses.
Conclusions: Current equine vaccination practices, although complying with compe-
tition rules, are mostly noncompliant with datasheet guidelines, potentially risking 
suboptimal immunity.
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the number of responses reported for each question varies and is 
stated throughout.

3  | RESULTS

3.1 | Respondents

The survey resulted in 304 valid responses from veterinary surgeons 
treating horses. Seventy-four per cent respondents worked only 
with horses; others were mixed practitioners. 55.2% were less than 
or equal to 10 years graduated. The respondents’ workload con-
sisted of a combination of leisure horses (97.4%), competition horses 
(86.2%), stud (47.7%) and racing (40.5%).

3.1.1 | Target diseases, protocols and products

In this survey, the conditions most commonly vaccinated against 
were EI, tetanus and Equine Herpes (types 1 & 4). Tetanus was 
the most commonly advised vaccine in noncompeting ridden 
horses (n = 298/304, 98.0%; 95% CI 95.8%-99.1%), retired geri-
atric horses (n = 297/304, 97.7%; 95% CI 95.3%-98.9%), young-
stock (n = 296/304, 97.4%; 95% CI 94.9%-98.7%) and pregnant 
mares (n = 289/304, 95.1%; 95% CI 92.0%-97.0%). EI and tetanus 
were most common diseases vaccinated against in competing rid-
den horses (EI; n = 303/304, 99.7%; 95% CI 88.2%-99.9%. Tetanus; 
n = 300/304, 98.7%; 95% CI 96.7%-99.5%). Vaccines protecting 
against the pathogens EHV1&4 were commonly used in pregnant 
mares (n = 222/304, 73.0%; 95% CI 67.8%-77.7%). Vaccines protect-
ing against Rotavirus were advised for use in pregnant mares by 7.2% 
(n = 22/304; 95% CI 4.8%-10.7%) practitioners (Figure 1).

When asked to indicate which factors influenced their equine 
vaccination protocol (Figure 2), most respondents were influenced 
by competition rules or regulations (92.1%, n = 280/304; 95% CI 
88.5%-94.6%). 82.9% indicated they were influenced by the licensed 
manufacturers’ datasheet (n = 252/304; 95% CI 78.3%-86.7%). 
Other influential factors included: practice policy (n = 87/304, 
28.6%; 95% CI 23.8%-33.9%) and owners’ opinion (n = 76/304, 25%; 
95% CI 20.5%-30.2%).

When asked if they were aware of any vaccination guidelines, 
89.4% (n = 269/301; 95% CI 85.4%-92.4%) vets indicated awareness 
of 25 different sources of guidelines. These included a variety of 
competition, racing and riding club regulations as well as guidance 
from veterinary and public health groups such as OIE, AHT, AAEP 
(American Association of Equine Practitioners) and manufacturers’ 
datasheets (Figure 3).

The most commonly used equine influenza vaccine products used 
were Equilis Prequenza (MSD Animal Health) (50.5%, n = 153/303; 
95% CI 44.9%-56.1%), ProteqFlu (Boehringer Ingelheim) (41.3%, 
n = 125/303; 95% CI 35.9%-46.9%) and Equip F (Zoetis) (2.6%, 
n = 8/303; 95% CI 1.3%-5.9%), with the rest of respondents using a 
combination of different products. When given the opportunity to 
comment in free text, this study's respondents stated that the main 
factors affecting vaccine brand choice included; practice (or corporate 
or buying group), decision (43.8%, n = 133/304; 95% CI 38.3%-49.4%), 
coverage/viral strain (29.6%, n = 90/304; 95% CI 24.8%-35.0%), cost 
(17.4%, n = 53/304; 95% CI 13.6%-22.1%) and apparent rate of ad-
verse reactions (10.2%, n = 31/304; 95% CI 7.3%-14.1%). When refer-
ring to the effectiveness of the product, numerous free-text responses 
referred to the most ‘up-to-date’ viral strain and 21 references were 
made specifically regarding clade of the vaccine, however, only 3.6% 
responses (n = 11/304; 95% CI 2.0%-6.4%) referred to the OIE guide-
lines as an influential factor (Figure 4).

F I G U R E  1   Frequency of antigen 
recommendation by 304 veterinary 
surgeons divided by equestrian 
groupings (by % of veterinary surgeons 
recommending) [Colour figure can be 
viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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3.1.2 | Equine Influenza vaccine practices

Respondents’ recommendations for the age of first vaccination 
ranged from 6 weeks to 4 years old. The most commonly recom-
mended age for starting vaccination was from 6 months old. 97.4% 
(n = 296/304; 95% CI 94.9%-98.7%) respondents advised the same 
age of first vaccination for both competing and noncompeting 
animals. For the first vaccination age, 89.1% (n = 271/304; 95% CI 
85.1%-92.2%) of responses were compliant with datasheet recom-
mendations in competition horses, and this was similar in noncompe-
tition horses (89.5%, n = 272/304; 95% CI 85.5%-92.4%). The most 
common reason for noncompliance was vaccinating earlier than 
6 months with the Equilis Prequenza (MSD Animal Health) product*. 

Across all products used, 29.6% (n = 90/304; 95% CI 24.8%-35.0%) 
respondents’ recommended protocols where first vaccination could 
be initiated in animals under 6 months of age.

(*Equilis Prequenza, MSD Animal Health is licensed for use from 
4 months in foals with an insufficient colostrum intake, however, the data-
sheet recommends restarting a primary course at 6 months in this instance.)

Respondents’ recommendation for first to second vaccine in-
terval ranged from 21 days to a maximum of 95 days. The most 
common interval stated was 21-92 days for both competing and 
noncompeting horses, recommended by 42.7% (n = 128/300; 95% 
CI 37.2%-48.3%) of respondents for competition horses and 41.7% 
(n = 125/300; 95% CI 36.2%-47.3%) for noncompetition horses. This 
recommendation was compliant with many competition guidelines, 

F I G U R E  2   Factors influencing 
vaccination protocols chosen by UK 
veterinary surgeon respondents [Colour 
figure can be viewed at wileyonlinelibrary.
com]

F I G U R E  3   Respondent indicated guidelines for equine vaccination in horses, as cited by UK veterinary surgeon respondents. BHA, 
British Horseracing Authority; FEI, Federation Equestre Internationale; NOAH, National Office of Animal Health; BE, British Eventing; 
BD, British Dressage; PCUK, Pony Club United Kingdom; BS, British Showjumping; BRC, British Riding Club; AHT, Animal Health Trust; 
BHS, British Horse Society; BEVA, British Equine Veterinary Association; HPA, Hurlingham Polo Association; OIE, Office Internationale 
des Epizooties (World Organisation for Animal Health); BEF, British Equestrian Federation; BSHA, British Show Horse Association; SERC, 
Scottish Endurance Riding Club; AAEP, American Association of Equine Practitioners; EGB, Endurance Great Britain; RDA, Riding for the 
Disabled Association; NSEA, National Schools Equestrian Association; BHRC, British Harness Racing Club; IHRA, Irish Harness Racing 
Association; PCA, Pony Club Australia [Colour figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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but the range was greater than any of the datasheet recommen-
dations of licensed vaccinations in the UK (typically 4-6 weeks). 
Approximately a third of vets recommended 1st-2nd vaccination in-
tervals that were compliant with datasheet recommendations: 34% 
(n = 102/300; 95% CI 28.9%-39.5%) and 35% (n = 105/300; 95% CI 
29.8%-40.6%) for competing horses and noncompeting horses re-
spectively. Noncompeting horses and competing horse vaccination 
protocols were identical in 95% (n = 285/300; 95% CI 91.9%-96.9%).

Recommended intervals between the second to third vaccines 
ranged from 90 to 250 days. The most common interval stated was 
150-215 days; recommended by respondents in 62.7% (n = 188/300; 
95% CI 57.1%-67.9%) competing horses and 60% (n = 180/300; 95% 
CI 54.4%-65.4%) in noncompeting horses. Again, this recommenda-
tion was compliant with many competition regulations, but the range 
was greater than the datasheet recommendations of all licensed 
products (vaccination within 5 months or 150 days based on dura-
tion of immunity after the primary course). Only 7.7% (n = 23/300; 
95% CI 5.2%-11.2%) of responses for competition horse vaccination 
were potentially compliant with datasheets, as the majority of the re-
spondents’ recommendations exceeded 5 months. This was largely 
similar in both competing and noncompeting horses with only 4.7% 

(n = 14/300; 95% CI 2.8%-7.7%) variation between competition pro-
tocols and noncompeting protocols.

‘Booster’ vaccination or repeat vaccination following primary vacci-
nation course represented the greatest variation between competition 
and noncompetition horses. Fifty-seven per cent (n = 170/298; 95% 
CI 51.4%-62.5%) of respondents advised differing protocols for non-
competing horses. The most common interval was 6 monthly (60.7%, 
n = 181/298; 95% CI 55.1%-66.1%) for competition horses and annual 
(70.1%, n = 209/298; 95% CI 64.7%-75.0%) for noncompeting horses.

Respondents were asked to indicate the interval that they advise 
following the primary course of vaccinations and prior to attending 
an event. Only 10.2% (n = 26/254; 95% CI 7.1%-14.6%) of respon-
dents complied with the datasheet recommendation of a minimum of 
14 days prior to attendance, all other respondents advised return to 
competition prior to this (Figure 5).

3.1.3 | Adverse drug reactions following vaccination

Over half of respondents (65.5%, n = 199/304) encountered at 
least one adverse drug reaction (ADR) following vaccination in the 

F I G U R E  4   Factors affecting equine 
vaccine brand choice as cited by 
respondents (n = 304) [Colour figure can 
be viewed at wileyonlinelibrary.com]

F I G U R E  5   Comparison of respondent-
indicated equine influenza vaccination 
protocols with manufacturer's datasheet 
[Colour figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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previous 12 months. Respondents then provided an estimation of 
the number of ADRs encountered for each type of clinical presen-
tation in the previous 12 months (Table 2). Therefore, based on an 
estimation from this survey, a total of 2,760 ADRs were encountered 
in the last 12 months by 199/304 respondents. However, 107/199 
(53.8%, 95% CI 46.8%-60.6%) respondents estimated that they had 
actually reported an ADR in only 526 of the 2760 cases (19.1%, 95% 
CI 17.6%-20.6%). This indicated significant under reporting of en-
countered ADRs. The study did not record to whom these events 
were reported to.

3.1.4 | Vaccine hesitancy

The majority (86.4%, n = 261/302; 95% CI 82.1%-89.8%) of re-
spondents had encountered some aspect of vaccine hesitancy or 
reluctance to vaccinate from owners. When asked to describe the 
frequency of encountering vaccine hesitancy, 298/304 of the survey 
participants responded, of whom 57.5% (n = 150/298; 95% CI 44.7%-
56.0%) encountered it rarely (less than annual), 45.6% (n = 119/298; 
95% CI 34.5%-45.6%) encountered it sometimes (less than monthly) 
and 11.1% (n = 29/298; 95% CI 6.9%-13.6%) encountered it often 
(more than monthly). The most common reasons for vaccine hesi-
tancy in horse owners encountered by respondents were as follows 
unnecessary need of vaccination, previous or anticipated ADR, side 
effects and lack of effectiveness (Table 3).

3.1.5 | Case-based scenarios

When attending a horse with a cough and pyrexia, 37.3% 
(n = 113/303, 95% CI 32.0-42.9) of respondents would always 
perform a nasopharyngeal (NP) swab for EI diagnostic surveillance, 

whereas 52.8% (n = 160/303, 95% CI 47.2%-58.4%) would per-
form a swab sometimes and 8.3% (n = 25/303, 95% CI 5.7%-11.9%) 
would only perform an NP swab if the horse had not been vacci-
nated for EI. 2.3% (n = 7/303, 95% CI 1.1%-4.7%) of respondents 
declared they would never perform an NP swab for EI surveillance 
in this scenario.

In the event of a noncompeting horse lapsing the annual in-
fluenza vaccination by less than 30 days; 18.8% (n = 57/304, 95% 
CI 14.8%-23.5%) of respondents would advise restarting the pri-
mary course (A), 14.8% (n = 45/304, 95% CI 11.3%-19.2) would 
advise administering a single booster vaccination (B) and 63.5% 
(n = 193/304, 95% CI 57.9-68.7) would perform A or B dependent 
on the client's decision. However, if the annual influenza vaccina-
tion had lapsed by more than 30 days; 58.2% (n = 177/304, 95% 
CI 52.6%-63.6%) vets would advise restarting the primary course 
(A), 1.3% (n = 4/304, 95% CI 0.5%-3.3%) would advise administer-
ing a single booster vaccination (B) and 35.5% (n = 108/304, 95% 
CI 30.4%-41.1%) would perform A or B dependent on the client's 
decision.

3.1.6 | Change in practice following 2019 
EI outbreak

Of the respondents, 63.2% (n = 192/304, 95% CI 57.6%-68.4%) had 
permanently changed their practice following the 2019 EI outbreak, 
18.8% (n = 57/304, 95% CI 14.8%-23.5%) had changed their practice 
temporarily and resumed previous practice and 18.1% (n = 55/304, 
95% CI 14.2%-22.8%) had not changed their practice. Of those who 
changed their practice; 97.2% (n = 242/249, 95% CI 94.3%-98.6%) 
changed frequency of administration, with 57.4% (n = 139/242, 95% 
CI 51.1%-63.5%) of those changing to 6 monthly ‘booster’ vacci-
nation, 10.4% (n = 26/249, 95% CI 7.2%-14.9%) changed brand of 
vaccination and 3.6% (n = 9/249, 95% CI 1.9%-6.7%) used different 

TA B L E  2   Adverse drug reactions (ADR) encountered by 
veterinary surgeon respondents in the UK in the last 12 months. 
(n = 304)

Adverse drug reaction 
following vaccination

Total estimated 
number of cases

Number of 
respondents (%) 
reporting stated 
ADR

Muscle stiffness at site 
of administration

928 162 (81.4%)

Transient swelling at site 
of administration

837 175 (87.9%)

Transient lethargy 559 123 (61.8%)

Transient pyrexia 355 102 (51.3%)

Abscessation 43 31 (15.6%)

Lack of efficacy of 
vaccination

36 6 (3.0%)

Urticaria 1 1 (0.5%)

Profound poor 
performance

1 1 (0.5%)

TA B L E  3   Reasons for vaccine hesitancy in horse owners as 
described by veterinary respondents (n = 292)

Reason for vaccine 
hesitancy

Percentage reported 
(95% confidence 
intervals)

Number reported 
(n = x/292)

Unnecessary need 77 (71.5-81.2) 224

Cost 67.4 (61.5-72.3) 196

Previous adverse 
reaction

56.7 (50.8-62.1) 165

Anticipated adverse 
reaction

47.1 (41.3-52.6) 137

Side effects 39.2 (33.6-44.7) 114

Lack of efficacy 12 (8.7-16.2) 35

Othera  4.8 (2.9-7.9) 14

Reason unstated 4.5 (2.6-7.5) 13

aIncluding: Needle shy horses, owners of older horses on private 
property, Shetland/miniature pony owners and aversion to 6 monthly 
vaccination [with perceived over-vaccination]. 
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antigens; most commonly by incorporating EI vaccination into pro-
tocols for geriatric/unridden animals (as opposed to tetanus alone 
previously).

4  | DISCUSSION

This study provides insights into equine vaccination practices per-
formed by vets in the UK. As expected,14 vaccination against EI is 
almost universally (≥95%) recommended by vets working across dif-
ferent areas of equine practice and across horses representing com-
peting, noncompeting youngstock and pregnant mares as well as 
retired horses. However, despite EI vaccination being recognised as 
important, most reported vaccination practices were not consistent 
with datasheet guidance, potentially leaving horses with suboptimal 
immunity.

One reason for poor compliance with manufacturers’ datasheets 
and OIE recommendations may be the number and variability of 
vaccination guidelines, recommendations and regulations available 
to horse owners and vets. This study identified 25 different types 
of resource in use by 304 veterinary surgeons and demonstrated a 
greater consistency with competition guidelines than the datasheet 
advice. It is not surprising that there is variation in vaccine practices 
among veterinary surgeons when there is such disparity among dif-
ferent vaccine regulations.

This study demonstrated that 29.6% of respondents may per-
form first vaccination (V1) before 6 months of age, although age of 
first vaccination has been correlated with the presence of mater-
nally derived antibodies and both of these factors may impair the 
establishment of an effective humoral response.15 Foals receiving 
V1 at 6 months of age had significantly higher antibody levels (opti-
mal immunity) 1 month after V3 than foals receiving V1 at 4 months 
(suboptimal immunity). Differing levels of immunity can result in al-
teration in viral shedding and clinical signs. The single radial haemo-
lysis (SRH) assay of antibodies is predictive for disease severity. SRH 
antibody levels greater than 85 mm2 are associated with reduced 
clinical signs and levels between 120 and 154 mm2 are associated 
with resistance to clinical disease.16

All manufacturers of authorised EI products within the UK advise a 
3rd vaccination (V3) 5 months following the 2nd vaccination (V2) due 
to the duration of immunity (5 months) following V2.6 However, this is 
not in accordance with competition guidelines which largely state V3 
can be administered from 5 to 7 months. FEI3 offers differing advice to 
BHA,2 and BEF4 as V3 must only be administered within 7 months of 
V2. Although unlikely, V3 can in theory be administered 1 day follow-
ing V2 in accordance with the FEI rules, and up to 7 months after V2 
with FEI/BHA/BEF. This is not compliant with the datasheets advice 
and Cullinane et al17 demonstrated that prolonged intervals between 
V1-V2 and V2-V3 (as allowed by the BHA/FEI/BEF) results in immu-
nity gaps which prolong periods of susceptibility to EI in vaccinated 
horses. Investigation of the 2003 EI outbreak in Newmarket found an 
increased risk in horses that were not vaccinated in the last 3 months,8 
demonstrating the importance of duration of immunity following 

vaccination. This was supported by findings from investigation of 
other outbreaks in Ireland and the UK, which found an increased risk 
in horses not vaccinated within the last 6 months.10,18 However, there 
was limited indication of an immunity gap when a whole inactivated 
ISCOMatrix adjuvanted EI and tetanus vaccine (Equilis Prequenza, 
MSD Animal Health Te) were used in 7 Welsh ponies which were ex-
perimentally infected, 152 days after V2.19 This demonstrates that dif-
ferent vaccine technology along with appropriate vaccine schedules 
may help to address the immunity gap.

All equine influenza vaccine manufacturers within the UK state 
14 days as the interval following primary course to onset of immu-
nity, in line with research demonstrating peak of antibody level was 
reached 2-4 weeks post vaccination,20 however, many competition 
guidelines allow a shorter interval following vaccination to atten-
dance at an event. Only 10.2% (n = 26/254) respondents were con-
sistent with the datasheet recommendation of a minimum of 14 days 
prior to attendance. This potentially enables horses to attend events 
prior to onset of immunity. This is likely to be more important in 
younger horses that have only received a primary course, or those 
without a history of regular vaccinations.

In other efforts to promote EI immunity following vaccination, 
concurrent vaccination of horses with EI and EVH1,4 results in an 
improved response to EI vaccination.21 This may be worth consider-
ation in a ‘high risk’ competition animal as this study demonstrates 
that currently EHV1,4 vaccination is only performed in 9.9% com-
peting horses.

Many veterinary surgeons performing equine vaccination indi-
cated limitations in individual choice over the brand of vaccination 
used. The brand of vaccine impacts the effectiveness of vaccina-
tion, as different EI vaccinations contain differing antigens. This 
may affect the ability of practitioners to respond to the OIE rec-
ommendations.5 The OIE Expert Surveillance panel meet annually 
in order to provide guidance on currently circulating EI strains to 
inform vaccine usage, with the conclusions and recommendations 
then made available online. The current OIE guidelines5 are met by 
one authorised product in the UK (ProteqFlu, Boehringer Ingelheim), 
acknowledged (although not enforced) by the FEI, used by 41.3% of 
respondents. Following the Australian outbreak in 2007,22 a judicial 
enquiry highlighted the importance of utilising the OIE guidelines to 
inform the most appropriate antigen strains for vaccination of im-
ported horses. The importance of adhering to OIE guidelines was 
reiterated following review of the 2018 Argentinian EI outbreak in 
vaccinated horses,11 where a vaccine breakdown was suspected due 
to ‘out-of-date EIV strains’ in vaccines. However, there was a recent 
outbreak of Florida Clade 1 in France despite compliance with OIE 
vaccination guidelines,23,24 therefore, a multifactorial approach to EI 
vaccination is required. Further antigenic analysis in 2020 from the 
OIE is awaited.

Another concern highlighted by this study is the low level of 
ADR reported despite frequent encounters of adverse events. 
Participants reported encountering 2760 adverse events in the last 
12 months, of those events only 19.1% were formally reported. This 
is an area which requires improvement as a profession in order to 
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provide necessary feedback to pharmaceutical companies and the 
veterinary medicines directorate (VMD) for drug safety. The concern 
about the risk of ADR appears to be a significant contributing factor 
when encountering vaccine hesitancy in horse owners. The risk of 
ADR was the most common reason given for refusal of Hendra vac-
cination by Australian horse owners.25

Vaccine hesitancy (VH) has been defined by the WHO as “delay 
in acceptance or refusal of vaccines despite availability of vaccina-
tion services” and was categorised as one of the top 10 threats to 
global health in 2019.13 This study identified vaccine hesitancy or 
reluctance occurring in owners in the equine sector, with 11.1% 
practitioners encountering VH frequently. A recent meta-synthe-
sis study of childhood VH26 outlines similar themes of causation of 
VH to our equine study such as concern regarding side effects, and 
mistrust of health professionals, pharmaceutical companies and the 
information which they deliver. With regard to childhood vaccina-
tion, the doctor's advice has been shown to be the most important 
predictor of vaccine acceptance.27,28 Awareness of this growing 
problem is, therefore, vital in the veterinary field, in order to ad-
dress the underlying issue, as reduced uptake of vaccination will in 
turn affect our ability to promote herd immunity. Further research 
exploring horse owners’ perception of vaccination is required.

As this study was a cross-sectional questionnaire requiring volun-
tary uptake, there was the potential for selection bias of the respon-
dents. The ADR section and vaccine hesitancy section of the survey 
required respondents to estimate the frequency of hesitancy and 
adverse events encountered, therefore, may not be entirely accurate 
due to recall bias. A prospective study based on vaccination proto-
cols would be welcome. It is possible that the recent EI and EHV1,4 
outbreaks in the UK just prior to this survey could have affected the 
responses given. In an attempt to manage the effect of the recent EI 
outbreak on vaccination protocols, respondents were asked to report 
any changes in their practice in the last 12 months. In light of the EI 
outbreak, many competition guidelines altered their ruling to reduce 
the duration between booster vaccinations due to evidence of waning 
immunity over time since last vaccination.8,10,18,29 These changes were 
supported by the change in practice of vets in this study, with 97.2% of 
respondents increasing the frequency of vaccination, most commonly 
(57.4%) to 6 monthly.

In addition to this, there was a human health pandemic (COVID19) 
at time of authorship, though following closure of the survey, which 
also has implications for equine vaccination. The RCVS and British 
Equine Veterinary Association (BEVA) advised against routine vacci-
nation during the period of lockdown, and as a consequence many 
competition guidelines were relaxed to allow annual vaccination. This 
added a further level of complexity for practitioner's decision-making 
regarding vaccination, and vets need to be aware of the duration of 
immunity stated by the manufacturers’ datasheet as horses vaccinated 
outside this schedule may not be fully protected.

In conclusion, this study has identified a lack of compliance 
with manufacturers’ datasheets that may promote immunity gaps 
leading to a reduction in the effectiveness of vaccination pro-
grams within the UK equine population. Such gaps may increase 

the risk of EI outbreaks, even among competition animals com-
plying with the competition's ruling. Updating competition re-
quirements to one strategy across all equestrian disciplines could 
reduce the number of differing guidelines and, in turn, improve 
equine welfare.

CONFLIC T OF INTERE S TS
MSD (source of funding) produce a range of equine vaccinations; 
however, they were not involved in the development of the survey, 
and they did not have access to the results.

AUTHOR CONTRIBUTIONS
A. Wilson contributed to study execution, data analysis and interpreta-
tion and writing of the manuscript. R. Dean assisted A. Wilson with 
application for the bursary, and piloting of the survey. G. Pinchbeck and 
C. McGowan assisted with survey development, data analysis and writ-
ing of the manuscript. All authors have approved the final manuscript.

E THIC AL ANIMAL RE SE ARCH
Ethics approval was obtained through the University of Liverpool 
Veterinary Ethics Committee (VREC838).

OWNER INFORMED CONSENT
Completion of the questionnaire was taken as participant consent.

DATA ACCE SSIBILIT Y S TATEMENT
The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

PEER RE VIE W
The peer review history for this article is available at https://publo 
ns.com/publo n/10.1111/evj.13377.

ORCID
Amie Wilson  https://orcid.org/0000-0002-5987-180X 
Catherine McGowan  https://orcid.org/0000-0002-1946-9584 

R E FE R E N C E S
 1. Ireland JL, Wylie CE, Collins SN, Verheyen KL, Newton JR. 

Preventive health care and owner-reported disease prevalence of 
horses and ponies in Great Britain. Res Vet Sci. 2013;95:418–24.

 2. British Horseracing Authority. Equine vaccination update. British 
Horseracing Authority; 2020. [cited 2020 Apr 10]. Available from https://
www.briti shhor serac ing.com/regul ation/ equin e-influ enza-updat e/

 3. Federation Equestre Internationale. Equine vaccination require-
ments. Federation Equestre Internationale; 2020. [cited 2020 Apr 
10]. Available from https://inside.fei.org/fei/your-role/veter inari 
ans/biose curit y-movem ents/vacci nations

 4. British Equine Federation. Update to vaccination schedule. British 
Equine Federation; 2020. [cited 2020 Apr 10]. Available from 
https://www.briti shequ estri an.org.uk/coron aviru s/updat e-to-
vacci natio n-schedule

 5. OIE - World Organisation for Animal Health. OIE Expert Surveillance 
Panel on Equine Influenza Vaccine Composition, OIE Headquarters, 16 
April 2020. World Organisation for Animal Health; 2020. [cited 2020 

https://publons.com/publon/10.1111/evj.13377
https://publons.com/publon/10.1111/evj.13377
https://orcid.org/0000-0002-5987-180X
https://orcid.org/0000-0002-5987-180X
https://orcid.org/0000-0002-1946-9584
https://orcid.org/0000-0002-1946-9584
https://www.britishhorseracing.com/regulation/equine-influenza-update/
https://www.britishhorseracing.com/regulation/equine-influenza-update/
https://inside.fei.org/fei/your-role/veterinarians/biosecurity-movements/vaccinations
https://inside.fei.org/fei/your-role/veterinarians/biosecurity-movements/vaccinations
https://www.britishequestrian.org.uk/coronavirus/update-to-vaccination-schedule
https://www.britishequestrian.org.uk/coronavirus/update-to-vaccination-schedule


1014  |     WILSON et aL.

Apr 10]. Available from https://www.oie.int/en/our-scien tific -exper 
tise/speci fic-infor matio n-and-recom menda tions/ equin e-influ enza/

 6. National Office of Animal Health. NOAH Compendium: Datasheet 
search. National Office for Animal Health; 2020. [cited 2020 Apr 10]. 
Available from http://www.noahc ompen dium.co.uk/datas heets

 7. Equiflunet. Welcome to Equiflunet. Animal Health Trust; 2020. 
[cited 2020 Apr 10]. Available from https://www.aht.org.uk/disea 
se-surve illan ce/equif lunet

 8. Barquero N, Daly JM, Newton JR. Risk factors for influenza in-
fection in vaccinated racehorses: lessons from an outbreak in 
Newmarket, UK in 2003. Vaccine. 2007;25:7520–9.

 9. Yamanaka T, Niwa H, Tsujimura K, Kondo T, Matsumura T. Epidemic 
of equine influenza among vaccinated racehorses in Japan in 2007. 
J Vet Med Sci. 2008;70:623–5.

 10. Gildea S, Arkins S, Cullinane A. Management and environmental 
factors involved in equine influenza outbreaks in Ireland 2007–
2010. Equine Vet J. 2011;43:608–17.

 11. Olguin-Perglione C, Vissani MA, Alamos F, Tordoya MS, Barrandeguy 
M. Multifocal outbreak of equine influenza in vaccinated horses in 
Argentina in 2018: epidemiological aspects and molecular characteri-
sation of the involved virus strains. Equine Vet J. 2020;52:420–7.

 12. Dean RS, Pfeiffer DU, Adams VJ. Feline vaccination practices and proto-
cols used by veterinarians in the United Kingdom. Vet J. 2012;194:113–7.

 13. World Health Organisation. Top ten threats to global health in 2019. 
World Health Organisation; 2019. [cited 2020 Apr 10]. Available 
from https://www.who.int/news-room/featu re-stori es/ten-threa 
ts-to-globa l-healt h-in-2019

 14. Wood J, Smith KC, Daly JM, Newton JR. 22 - viral infections of the 
equine respiratory tract. In: McGorum BC, Dixon PM, Robinson NE, 
Schumacher J, editors. Equine respiratory medicine and surgery. 
Edinburgh: W.B. Saunders. 2007; p. 287–326.

 15. Fougerolle S, Legrand L, Garrett D, Birand I, Foursin M, D'Ablon X, 
et al. Influential factors inducing suboptimal humoral response to 
vector-based influenza immunisation in Thoroughbred foals. Vaccine. 
2016;34:3787–95.

 16. Paillot R. A systematic review of recent advances in equine influ-
enza vaccination. Vaccines. 2014;2:797–831.

 17. Cullinane A, Gildea S, Weldon E. Comparison of primary vaccination 
regimes for equine influenza: working towards an evidence-based 
regime. Equine Vet J. 2014;46:669–73.

 18. Gildea S, Lyons P, Lyons R, Gahan J, Garvey M, Cullinane A. 
Annual booster vaccination and the risk of equine influenza to 
Thoroughbred racehorses. Equine Vet J. 2019;52:509–15.

 19. Paillot R, Garrett D, Lopez-Alvarez MR, Birand I, Montesso F, 
Horspool L. The immunity gap challenge: protection against a re-
cent Florida Clade 2 Equine Influenza Strain. Vaccines. 2018;6:38.

 20. Gildea S, Arkins S, Walsh C, Cullinane A. A comparison of anti-
body responses to commercial equine influenza vaccines following 

primary vaccination of Thoroughbred weanlings–a randomised 
blind study. Vaccine. 2011;29:9214–23.

 21. Gildea S, Sanchez Higgins MJ, Johnson G, Walsh C, Cullinane A. Concurrent 
vaccination against equine influenza and equine herpesvirus - a practical 
approach. Influenza Other Respir Viruses. 2016;10:433–7.

 22. Callinan I. Equine influenza: the August 2007 outbreak in Australia. 
Department of Agriculture, Fisheries and Forestry (Australia); 
2008. [cited 2020 Apr 10]. Available from https://apo.org.au/sites/ 
defau lt/files/ resou rce-files/ 2008-04/apo-nid16 98.pdf

 23. Paillot R, Pitel PH, Pronost S, Legrand L, Fougerolle S, Jourdan 
M, et al. Florida clade 1 equine influenza virus in France. Vet Rec. 
2019;184:101.

 24. Fougerolle S, Fortier C, Legrand L, Jourdan M, Marcillaud-Pitel C, 
Pronost S, et al. Success and limitation of equine influenza vacci-
nation: the first incursion in a decade of a Florida Clade 1 Equine 
Influenza Virus that shakes protection despite high vaccine cover-
age. Vaccines. 2019;7:174.

 25. Manyweathers J, Field H, Longnecker N, Agho K, Smith C, Taylor M. 
"Why won't they just vaccinate?" Horse owner risk perception and 
uptake of the Hendra virus vaccine. BMC Vet Res. 2017;13:103.

 26. Díaz Crescitelli ME, Ghirotto L, Sisson H, Sarli L, Artioli G, Bassi 
MC, et al. A meta-synthesis study of the key elements involved in 
childhood vaccine hesitancy. Public Health. 2020;180:38–45.

 27. Leask J, Kinnersley P, Jackson C, Cheater F, Bedford H, Rowles G. 
Communicating with parents about vaccination: a framework for 
health professionals. BMC Pediatr. 2012;12:154.

 28. The Lancet Child & Adolescent Health. Vaccine hesitancy: a gener-
ation at risk. Lancet Child Adolesc Health. 2019;3:281.

 29. Gildea S, Arkins S, Walsh C, Cullinane A. A comparison of antibody 
responses to commercial equine influenza vaccines following an-
nual booster vaccination of National Hunt horses - a randomised 
blind study. Vaccine. 2011;29:3917–22.

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

How to cite this article: Wilson A, Pinchbeck G, Dean R, 
McGowan C. Equine influenza vaccination in the UK: Current 
practices may leave horses with suboptimal immunity. Equine 
Vet J. 2021;53:1004–1014. https://doi.org/10.1111/evj.13377

https://www.oie.int/en/our-scientific-expertise/specific-information-and-recommendations/equine-influenza/
https://www.oie.int/en/our-scientific-expertise/specific-information-and-recommendations/equine-influenza/
http://www.noahcompendium.co.uk/datasheets
https://www.aht.org.uk/disease-surveillance/equiflunet
https://www.aht.org.uk/disease-surveillance/equiflunet
https://www.who.int/news-room/feature-stories/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/feature-stories/ten-threats-to-global-health-in-2019
https://apo.org.au/sites/default/files/resource-files/2008-04/apo-nid1698.pdf
https://apo.org.au/sites/default/files/resource-files/2008-04/apo-nid1698.pdf
https://doi.org/10.1111/evj.13377

