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INTRODUCTION
Welcome to the fourth quarterly equine disease surveillance report for 2018 produced by the Department
for Food, Environment and Rural Affairs (DEFRA), British Equine Veterinary Association (BEVA), Animal &
Plant Health Agency (APHA) and the Animal Health Trust (AHT).
National disease data is collated through multiple diagnostic laboratories and veterinary practices
throughout the United Kingdom, providing a more focused insight into the occurrence of equine infectious
disease. Due to the global mixing of the equine population through international trade and travel,
collaboration on infectious disease surveillance between countries occurs on a frequent basis to inform and
alert. Both national and international information will be summarised within this report.
To receive reports free of charge, via e-mail, on a quarterly basis, register your details at
www.aht.org.uk/disease-surveillance/defra-aht-beva-reports
Any comments and feedback on the report is welcomed and we encourage contributions on focus articles
Please contact equinesurveillance@aht.org.uk

Zoetis Equip Artervac: Now available
In December, Zoetis UK confirmed that there would be a supply delay for the next
batch of Zoetis Equip Artervac, the only EVA vaccine licenced for use in horses in
UK. The vaccine is now available and the licence for this new batch of Zoetis Equip
Artervac will expire on 3 December 2019.
Stallions that have not yet received their first vaccination (e.g. those who have just
retired to stud) will require a primary vaccination course and the manufacturers
recommend that the first two vaccinations are given at an interval of 3-6 weeks.

Equine Influenza: The emergence of outbreaks during Q4 2018 and January 2019 in UK and
Europe
Since early December 2018 to 4 February 2019 (time of writing), UK, Ireland, France, Belgium and
Germany have seen the emergence of Florida clade 1 (FC1) viruses causing flu outbreaks. Florida Clade 2
(FC2) viruses are more commonly isolated in Europe and this is the first time that a FC1 has been
responsible for multiple outbreaks since 2009. In this situation it is not the absence of FC2 viruses in
vaccines that are then the issue, but the potential mismatch between vaccine FC1 strains and those now
seemingly circulating. Cases among vaccinated horses have been confirmed in France (in Proteq vaccinated
horses and in Equip vaccinated horses), Ireland, UK and Belgium. There are confirmed epidemiological links
between recent Irish outbreaks and mainland Europe. France has also confirmed an epidemiological link
with Belgium in six of the outbreaks, either via horse movement for trade or competitions.
A summary of outbreaks reported up to 3 February 2019. For more up to date information on the UK
situation, see www.equiflunet.org.uk
Seven outbreaks of flu have been confirmed on separate premises in Cheshire, Derbyshire, Essex,
Suffolk and Yorkshire. For six outbreaks, cases were unvaccinated and presented with classical signs
of flu (click here for more information). One outbreak involves vaccinated horses.
There have been ten outbreaks confirmed and premises are predominately located in the North/East
of France. The isolated virus is the same virus in all these outbreaks and genetic analysis has
confirmed that the strain belongs to the FC1 sub-lineage. The influenza research group at LABEO Frank
Duncombe released the following information in the Vet Record: HA gene sequencing revealed two amino
acid substitutions when compared with FC1 strains isolated in South America in 2018, but more than 10
amino acid substitutions with the closest equine influenza vaccine strain A/eq/Ohio/03, with several of
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them located in antigenic sites. Such divergence may explain the few cases observed in vaccinated horses
since December, but further antigenic analysis will be necessary for the World Organisation for Animal
Health (OIE) expert surveillance panel for equine influenza vaccine strain composition to evaluate its
importance.
Table 1: Summary of equine influenza outbreaks Q4 2018 to 4 February 2019
Country

Belgium

No. of
confirmed
outbreaks
2

Outbreaks involving
vaccinated horses

France

10

6 involved vaccinated
horses
1
involved
an
unvaccinated animal
3 had an unknown
vaccination status

Germany

3

Ireland
UK

2
7

1 involved vaccinated
horses
2 had an unknown
vaccination status
Both
1 involved vaccinated
horses
6 involved unvaccinated
horses

Both

No. involved in each outbreak
Unknown. There have reportedly been
several other cases in vaccinated and
unvaccinated
horses.
Unvaccinated
horses showed more severe symptoms.
Seven outbreaks = between 1 and 3
cases
One outbreak = 6 cases
One outbreak = 9 cases
One outbreak = 14 cases
Between 20 to 300 in contacts for each
outbreak
Outbreaks = 1, 2 and 4 cases

Unknown
Four outbreaks = 1 case
One outbreak = 5 cases
One outbreak = 6 cases
One outbreak = 8 cases

See page 4 for a detailed report on the flu outbreaks in Europe.
A look at: Equine Influenza (EI)
Virus classification: Genus: orthomyxoviridae. Enveloped, single-stranded RNA
Transmission: Highly infectious. Incubation of one-3 days. Horizontal transmission; predominantly by aerolisation, also
by fomites
Clinical signs: Harsh, dry cough. Pyrexia (up to 41˚C). Inappetence. Serous nasal discharge, which may become
mucopurulent if secondary bacterial infection occurs. Conjunctivitis. Swollen limbs. Lymphadenopathy. Signs may be
mild in vaccinated horses and EI should be suspected in any vaccinated horse demonstrating non-specific respiratory
signs
Laboratory diagnosis: Testing infectious status – nasopharyngeal swab for PCR. Serology for immune status –
haemagglutination inhibition test, if high titre; demonstrates previous exposure or vaccination. If seroconversion on
paired samples; demonstrates recent vaccination or infection, depending on vaccine history
Control in an outbreak: Early detection of clinical cases. Isolation of infected animals. Symptomatic treatment of
infected animals including; anti-inflammatories and nursing care. Antibiotics only indicated if secondary bacterial
infection develops. Testing of in contacts to determine infectious status. Booster vaccination of in contacts in an
outbreak
Geographic distribution: Present worldwide
Prevention: Vaccination. Preventative biosecurity measures on and off home premises.
Notifiable in the UK: No
Zoonotic Risk: None recognised but confirmed transmission to canines in certain circumstances
For more information on EI, up to date outbreak reports and to sign up to the free HBLB funded diagnostic testing
scheme visit

www.equiflunet.org.uk
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Current national disease outbreaks
(1 January to 31 January 2019)
Reproductive Diseases

Equine Herpes Virus-1 (EHV-1) Abortion
On 7 January 2018, Rossdales Laboratory confirmed a case of EHV-1 abortion on a premises in
Warwickshire, England. The affected horse was a non-vaccinated Thoroughbred mare that was in a group
with four other pregnant mares. They have been isolated and control measures in accordance with the
Horserace Betting Levy Board Code of Practice have been implemented. The positive diagnosis was
confirmed by PCR and histopathology on fetal tissues.
Respiratory Diseases

Equine Herpes Virus-4 (EHV-4) Respiratory Infection
Table 2: Reported EHV-4 respiratory infection outbreaks during Q1 2019. Source of reports: Animal Health
Location
Report
Signalment
Clinical Signs
Vaccinated
Sample
Test
Date
Devon
10 Jan
9yo
Coughing,
NK
NP swab
PCR
inappetence,
LNE,
mucopurulent
ND, pyrexia
Buckinghamshire
10 Jan
4yo
Coughing,
NK
NP swab
PCR
lethargy
Berkshire
17 Jan
7yo
Serous ND, LNE, No
NP swab
PCR
pyrexia
LNE lymph node enlargement, ND nasal discharge, NK not known, yo years-old

Trust
Affected
1

InContacts
10

1

NK

1

NK

Equine Influenza (EI)
On 2 January 2019, Animal Health Trust (AHT) confirmed a case of EI on a premises in Essex. The affected
horse was a recently acquired, unvaccinated five-year-old that presented with coughing and
mucopurulent nasal discharge.
On 3 January 2019, AHT confirmed a case of EI on a premises in Cheshire. The affected horse was an
unvaccinated six-year-old that presented with coughing, moderately increased respiratory effort, mucoid
nasal discharge and pyrexia. There were a total of 10 in contacts.
On 7 January 2019, AHT confirmed a case of EI on a premises in Derbyshire. The affected horse was an
unvaccinated 11-year-old Irish Draft that presented with a harsh cough, nasal discharge and pyrexia.
There were a total of 14 in contacts, of which 12 are vaccinated.
On 17 January 2019, Rossdales confirmed a case of EI on a premises in Lincolnshire. The laboratory
confirmed positive was an unvaccinated 12-year-old Shetland Pony that presented with coughing and
nasal discharge. There were a total of seven unvaccinated in contacts and four of these were also
demonstrating clinical signs consistent with EI.
For all cases, positive diagnoses were made by PCR on nasopharyngeal swabs.

HBLB Surveillance Scheme
Animal Health Trust can test a nasopharyngeal swab and/or paired blood
samples from suspected cases of equine influenza FREE OF CHARGE in our
diagnostic laboratories, funded by the HBLB. Enter your details at
www.aht.org.uk/equiflunet-form to sign up and AHT will send you sampling
kits, including swabs and submission forms.
Tell-Tail Text Message Alert Scheme
In the case of an outbreak, notification will be reported by the text alert service
(Tell-Tail) for UK equine practitioners sponsored by Boehringer Ingelheim. This
free of charge service alerts practitioners to outbreaks of equine influenza,
equine herpes abortion and equine herpes neurological disease in the UK via
text message. Sign up to receive alerts at www.telltail.co.uk
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Current international disease outbreaks
(1 January to 31 January 2019)
Reproductive Diseases

Equine Herpes Virus-1 (EHV-1) Abortion
Table 3: Reported EHV-1 abortion outbreaks during Q1 2019. Vaccination history unknown
Location
Report Source
Age Breed
Sample
Test
Affected
Date
Ontario,
18 Jan
OMAFRA
NK
NK
NK
NK
2

PCR

1

20

Additional
Information
One week prior to the
abortion cases, two
horses had neurological
signs and were
euthanased
None

PCR

1

NK

None

Canada

Calvados,
France
Sarthe,
France
Västernorrla
nd, Sweden

09 Jan

RESPE

8

TB

09 Jan

RESPE

NK

NK

3 Jan

Placental
tissue
Fetal
tissues
NK

for all cases
InContacts
NK

Svensk
NK
NK
PCR
1
NK
None
Travsport
RESPE Réseau d’Epidémio-Surveillance en Pathologie Equine, OMAFRA Ontario Ministry of Agriculture, Food and Rural Affairs, NK
not known
Respiratory Diseases

Equine Herpes Virus-1 (EHV-1) Respiratory Infection

France

On 22 January 2019, Réseau d’Epidémio-Surveillance en Pathologie Equine (RESPE) reported a case of
EHV-1 respiratory infection on a premises in Eure. The positive diagnosis was confirmed by PCR on
nasopharyngeal swab by LABEO Frank Duncombe.
Equine Herpes Virus-4 (EHV-4) Respiratory Infection

France

There were nine cases of EHV-4 respiratory infection reported by RESPE on separate premises in January.
Positive diagnoses were confirmed by PCR on nasopharyngeal swabs and on a tracheal wash in one case.
Equine Influenza (EI)

Europe
Ireland

Two outbreaks were reported in
Munster. They involved both vaccinated
and unvaccinated horses. One outbreak
was at a TB stud farm, one was at a
show jumping yard.

France

Seven outbreaks were reported during Jan
2019 and three in Dec 2018.

Germany

Five outbreaks were reported during Jan
2019. Outbreaks involved between one
and four horses. One outbreak involved
vaccinated
horses,
one
involved
unvaccinated and two had no vaccine
history reported.

Six outbreaks involved vaccinated horses,
one involved an unvaccinated horse and
three had an unknown vaccination status
Seven outbreaks involved between one
and three cases, one outbreak involved six
cases, one outbreak involved nine cases
and one outbreak involved 14 cases.
There were between 20 to 300 in contacts
for each outbreak. Clinical signs included;
coughing, nasal discharge and pyrexia.

Belgium

Two outbreaks were reported.
involved
both
vaccinated
unvaccinated horses.
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Nigeria

On 8 January 2019, OIE reported an outbreak of EI in Nigeria. There were a total of 93 cases and 37
deaths, with 217 susceptible horses and donkeys. The source of the infection is not confirmed but thought
to be a result of sourcing of donkeys from a neighbouring country, resulting in illegal movements of
animals.

USA

On 24 January 2019, Washington State Department of Agriculture reported a case of EI. The affected
horse was a vaccinated 20-year-old Warmblood gelding that presented with acute respiratory distress and
died.
On 31 January 2019, an outbreak of EI was reported on a premises in Sonoma County, California. The
disease was confirmed in two horses, with several other horses similarly clinically affected but not
confirmed by laboratory testing.
Strangles

France

There were 14 outbreaks reported during January 2019. Each outbreak was reported to involve between
one and four cases. Positive diagnoses were made by PCR and/or culture on either a nasopharyngeal swab,
a swab, or purulent nasal discharge.
Sweden
During January 2019, 12 suspected cases of strangles were reported, of which one has been confirmed.

New Zealand

On 16 January 2019, Promed reported an outbreak of strangles at a pre-export facility in New Zealand,
which resulted in a consignment of horses being prepared for export to Hong Kong not meeting the
requirements for certification. A total of four horses were initially confirmed positive, amongst a group of
30 horses in total. The horses were due to travel to Hong Kong in July 2018, but tested positive during
routine testing, halting the Post Entry Quarantine (PEQ) process immediately, in accordance with Hong
Kong Jockey Club procedures. Since then, 12 of the 30 horses have met entry requirements and travelled
to Hong Kong in September 2018. There are still 17 horses in quarantine and 4 more of these horses have
since tested positive and been isolated. A spokesman for the New Zealand Ministry of Primary Industries
(MPI) confirmed the outbreak. It is now intended for the remaining horses to be exported from New
Zealand by the end of this month (January 2019), pending an inspection and approval.

USA

A total of 11 outbreaks of strangles were reported in January 2019. Three of these were in Michigan, seven
in Washington State and one in Florida. Cases were aged between three and 15-years-old and presented
with a range of clinical signs including; coughing, dysphagia, increased respiratory effort, lymph node
enlargement, nasal discharge and pyrexia. Each outbreak had between one and two cases reported.
Neurological Diseases

Equine Herpes Virus-1 (EHV-1) Neurological Disease

France

There was one outbreak reported by RESPE in Eure. The two cases presented with ataxia, coughing, nasal
discharge, pyrexia and recumbency. Positive diagnosis was confirmed by PCR on a nasopharyngeal swab.

Sweden

On 4 January 2019, Svensk Travsport confirmed two separate outbreaks of EHV-1 neurological disease.
The first was at a livery yard in Stockholm. Of the 63 horses on the premises, 16 have shown clinical signs,
seven of these are confirmed EHV-1 neurological cases and two of the seven have been euthansed. A
separate case of EHV-1 neurological disease was confirmed in a private stable in Uppsala on 11 January
2019. For both outbreaks, isolation measures have been advised.
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USA

Five outbreaks were reported. Two were in New York State, one in Virginia, one in Indiana and one in
Georgia. Diagnostic testing information was reported for once case, with EHV-1 confirmed by PCR on a
nasal swab. Two outbreaks involved one horse, two involved two horses (with one of these having a
further three suspect cases) and one involved three horses. Where reported, one outbreak had two out of
three cases requiring euthanasia and one outbreak had one out of one requiring euthanasia.
Rabies

USA

The Cape May Department of Health in New Jersey has confirmed a case of rabies in a horse on a farm in
Rio Grande, Cape May County. The horse tested positive for the virus on 8 January 2019. The New Jersey
Department of Health and Department of Agriculture are addressing all issues relating to this case,
including exposure controls, prophylactic measures and animal quarantine.
Miscellaneous Diseases

Equine Infectious Anaemia (EIA)
Table 4: Reported EIA outbreaks during Q1 2019
Location
Report
Source
Signalment
date
Pazardzik,
21 Jan
OIE
NK

Bulgaria
Alberta,
Canada
GA, USA
TN, USA

Clinical
Signs
Subclinical

Diagnostics

Affected
1

InContacts
NK

1

NK

17 Jan

CFIA

NK

Subclinical

Blood,
Coggins
NK

15 Jan

GA DofA

NK

NK

NK

3

NK

18 Jan

TN DofA

QH

NK

NK

4

NK

Additional
Information
Euthanased
Recently
acquired
None
Euthanased.
Iatrogenic
transmission
suspected

CFIA Canadian Food Inspection Agency, DofA Department of Agriculture, NK not known

Salmonellosis

USA

An outbreak of suspected salmonellosis has occurred in the USDA Animal Import Center, Miami, Florida.
The Center was temporarily closed as of 19 January. A total of six horses have been affected to date of
reporting. The illness is characterized by fever, diarrhoea and lameness. Despite receiving immediate
medical care, three horses have died. The remaining three horses are recovering. Salmonellosis is
suspected and the facility is taking extra precautions to prevent any further spread of the disease. The
USDA is conducting environmental testing at the facility and the samples are being tested at the National
Veterinary Testing Laboratory, Iowa.
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LABORATORY REPORT
fourth quarter 2018

Virology
The results of virological testing for October to December 2018 are summarised in Table 5 and include data
relating to Equine Viral Arteritis, Equine Infectious Anaemia and West Nile Virus from the Animal & Plant
Health Agency (APHA). The sample population for the APHA is different from that for the other contributing
laboratories, as the APHA’s tests are principally in relation to international trade. APHA now provides testing
for West Nile Virus as part of clinical work up of neurological cases, to exclude infection on specific request,
provided the local regional APHA office has been informed.
No equine viral notifiable diseases have been confirmed in the UK during this fourth quarter of 2018.
Table 5: Results of virological testing, October to December 2018
Samples
tested (n)
Serological Tests
Reproductive/Systemic diseases
EVA ELISA
EVA VN
EVA (APHA) VN
EIA ELISA
EIA Coggins
EIA (APHA) Coggins
EHV-3 VN
Reproductive/Respiratory/Neurological disease
EHV-1/-4 CFT
Respiratory diseases
ERV-A/-B CFT
Influenza HI
Gastrointestinal disease
Rotavirus ELISA
Neurological disease
WNV (APHA) cELISA

Positive
(n)

CLs
(n)

1764
293
1058
497
82
1495

21*
114*
6*
0
0
0

6
2
1
5
2
1

1

0

1

239

3†

1

47
157

0†
0†

1
1

7

1

1

2

0

1

1

0

1

2

0

1

674
674
17
17

8
20
1
5

3
3
1
1

23
24
171
253
0

1
6
0
0
0

2
2
3
1
1

34
2

1
0

1
2

0

0

1

Virus Detection
Reproductive diseases
EVA VI/PCR
EVA (APHA) VI/PCR
Reproductive/Respiratory/Neurological diseases
EHV-1 PCR
EHV-4 PCR
EHV-1 VI
EHV-4 VI
Respiratory diseases
EHV-2 PCR
EHV-5 PCR
Influenza PCR
Influenza (APHA) PCR
Influenza VI in eggs
Gastrointestinal diseases
Coronavirus PCR
Rotavirus strip test
Neurological disease
WNV (APHA) PCR

*Seropositives include vaccinated stallions
† Diagnosed positive on the basis of seroconversion between paired sera
CFT Complement fixation test, CLs Contributing laboratories, EHV Equine herpes virus, EIA Equine infectious
anaemia, ERV Equine rhinovirus, EVA Equine viral arteritis, HI Haemagglutination inhibition, VI Virus
isolation, VN Virus neutralisation, WNV West Nile virus
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Bacteriology
A summary of the diagnostic bacteriology testing undertaken by different contributing laboratories is presented
in Table 6. The BEVA laboratory registering scheme is for the testing of CEMO, Klebsiella pneumoniae and
Pseudomonas aeruginosa. Granting and maintenance of approval depends on a laboratory achieving
correct results in quality assurance tests and reporting data to this report. BEVA publishes a list of
approved laboratories annually. All 22 of the BEVA approved laboratories in the UK contributed data to this
report.
No equine bacterial notifiable diseases have been confirmed in the UK during the fourth quarter of 2018.
Table 6: Results of bacteriological testing, October to December 2018

Reproductive diseases
CEMO (BEVA) PCR
CEMO (BEVA) culture
CEMO (APHA) PCR
CEMO (APHA) culture
Klebsiella pneumoniae PCR*
Klebsiella pneumoniae culture*
Pseudomonas aeruginosa PCR*
Pseudomonas aeruginosa culture*
Respiratory diseases
Streptococcus equi PCR
Streptococcus equi culture
Streptococcus equi ELISA
Rhodococcus equi culture
Rhodococcus equi PCR
Rhodococcus equi immunochromatography
Rhodococcus equi ELISA
Gastrointestinal diseases

Clostridium perfringens ¥
Clostridium difficile ¥
Lawsonia intracellularis** PCR
Lawsonia intracellularis IPMA

Samples
tested (n)

Positive
(n)

CLs

559
1341
1
2291
337
1512
327
1507

0
0
0
0
1†
3†
2
15

10
20
1
1
10
21
10
21

1132
631
3585
1
15
0
7

91
43
263§
0
1
0
4#

5
13
4
1
2
0
1

211
207
112
86
438
13

7
4
18
491
7
10

3
4
1
1
13
1

(n)

Salmonellosis¶
Salmonellosis¶ (APHA)
Miscellaneous diseases
MRSA
247
3
10
Borrelia burgdorferi PCR
0
0
0
Borrelia burgdorferi ELISA
13
3
1
Burkholderia mallei (Glanders) (APHA) CFT
841
0
1
* reproductive tract samples only
† capsule type 1,2,5
§ seropositivity may be attributed to disease exposure, vaccination, infection or carrier states
# seropositives include exposure to the virulent form of R equi or the presence of maternally derived antibodies
¥ toxin by ELISA, immunochromatography or PCR
** identified using PCR applied to faeces
1 seropositives include vaccinated animals
¶ Under the Zoonoses Order 1989, it is a statutory requirement to report and serotype positive cases for
Salmonella spp. A positive case may have repeat samples taken
BEVA British Equine Veterinary Association approved laboratories, CEMO contagious equine metritis (Taylorella
equigenitalis), CFT complement fixation test, CLs Contributing laboratories, IPMA immunoperoxidase monolayer assay,
MRSA methicillin resistant Staphylococcus aureus

APHA Salmonella results
Thirteen samples were submitted this quarter to the APHA and ten were positive for Salmonella. Isolates
are typed by APHA and the serovars/phagetypes were S. Typhimiurium (four isolates; DT41, U320, UNTY
and RDNC), S. Bovismorbificans (four isolates) and single incidents of S. London and S. Thompson. S.
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Typhimurium DT41, U320 and RDNC/UNTY is likely to be of wild bird origin whereas S. London and S.
Bovismorbificans are primarily found in pigs. For more information from APHA about Salmonella in Great
Britain, please see the newly published 2017 Salmonella in livestock surveillance report
www.gov.uk/government/publications/salmonella-in-livestock-production-in-great-britain-2017
Toxicosis and Parasitology
A summary of diagnostic toxicosis and parasitology testing undertaken by contributing laboratories is
presented in Tables 7 and 8 respectively. Results for toxicosis are based on histopathologically confirmed
evidence of disease only (where applicable).
Table 7: Results of toxicosis testing, October to December 2018
Samples
tested (n)

Positive
(n)

CLs
(n)

Grass Sickness

18

7

1

Hepatic toxicoses

41

9

1

Atypical myopathy/Seasonal Pasture Associated Myopathy

3

2

1

Samples
tested (n)

Positive (n)

CLs (n)

3341
4786
3700
365
8408
2496
574
93
329
22
635
253
253
265
347
228
265
347
228
823
10

70
1572
205
162
2759
23
2
1
13
0
1
2
2
0
12
1
2
6
1
5
0

18
22
15
1
1
11
6
4
10
5
6
1
1
1
1
1
1
1
1
1
1

163
229
395
177
76

3
2
111
13
9

8
8
18
7
5

Table 8: Results of parasitology testing, October to December 2018

Endoparasites
Ascarids
Strongyles (large/small)
Strongyloides
Tapeworms ELISA serum
Tapeworms ELISA saliva
Tapeworm Faecal exam

Oxyuris equi
Dictyocaulus arnfieldi
Fasciola hepatica
Cryptosporidia
Coccidia
Theileria equi cELISA
Babesia caballi cELISA
Theileria equi (APHA) CFT*
Theileria equi (APHA) IFAT
Theileria equi (APHA) cELISA
Babesia caballi (APHA) CFT*
Babesia caballi (APHA) IFAT
Babesia caballi (APHA) cELISA
Dourine (APHA) CFT#
Dourine (APHA) IFAT
Ectoparasites
Mites
Lice
Ringworm
Dermatophilosis
Candida

* CFT suspect/positive samples are then tested by IFAT
# CFT suspect/positive samples tested negative by IFAT
CFT Complement fixation test, CLs Contributing laboratories, IFAT Immunofluorescent antibody test
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NATIONAL DISEASE OCCURRENCE
1 October to 31 December 2018

This section summarises laboratory confirmed infectious disease outbreaks reported in the United
Kingdom during the fourth quarter 2018. Each reported outbreak may involve more than one animal. No
reported outbreaks in a region does not necessarily equate to the area being free from the disease. When
a particular disease is reported as ‘endemic’, disease outbreaks are common and are at an expected level.
Reproductive Diseases

There were no reports of infectious reproductive diseases in the UK for the fourth quarter 2018.
Respiratory Diseases

Reported
outbreaks
in
UK
during the
fourth
quarter

EHV-1
Respiratory
Infection

EHV-4
Respiratory
Infection

Equine
Influenza

Strangles

No reports

7

No reports

Endemic

Equine Herpes Virus-4 (EHV-4) Respiratory Infection
There were seven confirmed outbreaks of EHV-4 respiratory infection. All cases were
unvaccinated. Clinical signs included nasal discharge, pyrexia and lymphadenopathy.
Positive diagnoses were confirmed by PCR on nasopharyngeal swabs. One horse
sampled was also found to have a Streptococcus zooepidemicus co-infection.
Neurological Diseases

Equine Herpes Virus-1 (EHV-1) Neurological Disease
On 9 November 2018, AHT confirmed a case of EHV-1 neurological disease in the South West of England.
The affected horse was an unvaccinated 11-year-old non-Thoroughbred that presented with transient
serous nasal discharge 10 days prior to the development of acute ataxia and recumbency. The affected
horse was euthanased. The positive diagnosis was confirmed by post-mortem, PCR on tissue and a blood
sample tested by complement fixation (with an elevated titre of 640). There were a total of seven incontacts. Two of these in contacts developed transient lethargy and pyrexia, with elevated titres to EHV on
serology.
For suspected cases of EHV-1 neurological disease, multiple sampling techniques are advised:
Table 9: Sampling techniques for a suspect EHV-1 neurological case
Sample
Nasopharyngeal swab

Test
EHV-1 PCR

Plain blood sample

EHV-1
compliment
fixation test

Heparanised blood
sample

Viral isolation

Cerebral Spinal Fluid

EHV-1 PCR and viral
isolation
Gross
analysis,
histology,
PCR
and
immunofluorescence

Post mortem

Additional Info
Can
also
sample
in
contacts
May require a second
sample, 14 days after the
first to detect a rising titre.
Can
also
sample
in
contacts
This test will take up to
two weeks
None
All information used to
rule in/out diagnosis

Interpretation
If negative, EHV-1 not ruled
out
If a high/rising titre, high
suspicions of EHV. If low
titre/stable low titre, EHV-1
less likely
Result will be positive if
case has a viraemia. If
negative, EHV-1 not ruled
out
If negative, EHV-1 not ruled
out
If negative, EHV-1 much
less likely
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SURVEILLANCE OF EQUINE STRANGLES
report for the fourth quarter 2018

Q4 2018

Surveillance of Equine Strangles (SES) is a Horse Trust
funded project based at the Animal Health Trust to
develop a surveillance system for strangles in the UK.
SES is comprised of two networks, SES Laboratory and
SES Veterinary.

Total
Swab samples

A total of 75 positive diagnoses of S. equi were reported by SES
Laboratory during Q4 2018 from samples submitted by 52
veterinary practices in the UK. Information regarding reported
samples is summarised in tabulated form. See page 15 for a
focus article summarising details about this new scheme.

Figure 1: Frequency of reported laboratory diagnoses of S. equi across divisions of
the UK from SES Laboratory during 2018 Q4. Diagnoses are mapped by submitting
vet practice location.

Nasopharyngeal
Abscess material
Nasal
Other
GP wash samples
Other samples
PCR only requested
PCR and Culture requested
Total
Culture only requested
Clinical information provided
Sex of Horse
Female
Male
Breed of Horse
UK native pony
UK native horse
Sports horse
Non-native horse
Crossbreed
Age of Horse
Range
Median
Clinical signs reported
Nasal discharge
Pyrexia >38.5°C
LN swelling
Abscessation
Coughing
Other*
Reason for sampling indicated
Clinically ill horse
Strangles specifically suspected
Part of a respiratory screen
Seropositive strangles ELISA
Post infection screening
Other*

n
%
75
100%
50
67%
28
56%
9
18%
4
8%
9
18%
22
29%
3
4%
38
51%
n
%
32
43%
75
100%
5
7%
51
68%
45
60%
26
58%
19
42%
47
100%
15
32%
13
28%
12
26%
2
4%
5
11%
46
61%
0.6-29 years
7.5 years
78
100%
28
36%
9
12%
6
8%
9
12%
5
6%
21
27%
40
51%
12
30%
9
23%
3
8%
4
10%
8
20%
4
10%

GRASS SICKNESS SURVEILLANCE
report for the fourth quarter 2018

Equine Grass Sickness (EGS) surveillance scheme was established in spring 2008 to facilitate the
investigation of changes in geographical distribution and incidence of the disease in Great Britain. Data
gathered by this scheme is collated in a strictly confidential database.
Table 10: Reported EGS cases during Q4 2018
Date
Location
Signalment
Oct 2018
Scotland
7yo Fell gelding

Presentation
Acute EGS

Diagnosis
Clinical signs
consistent
with EGS

Outcome
Euthanased

Dec 2018

Acute EGS

Clinical signs
consistent
with EGS

Euthanased

England

7mo Shire Colt

Additional
Information
On affected paddock
for one month. The
premises had a history
of grass sickness
On affected paddock
for seven months.

Reported figures for EGS cases are lower in comparison to previous years. Having up to date reports from
across the country will help provide an accurate representation of numbers of EGS cases nationwide and is
vital to help continue epidemiological research into the disease. Reporting cases of EGS can be done by
either
the
attending
veterinary
surgeon
or
the
owner,
by
following
www.grasssickness.org.uk/research/reporting-grass-sickness-cases or by phoning 01638 555 399.
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INTERNATIONAL DISEASE OCCURRENCE
1 October to 31 December 2018

This section summarises laboratory confirmed disease outbreaks reported internationally (excluding UK)
during the fourth quarter 2018. No reported outbreaks of a disease in a country does not necessarily
equate to that area being free from the disease. When a particular disease is reported as ‘endemic’,
disease outbreaks in that country are common and are at an expected level for that country. Each table
below summarises the number of disease outbreaks reported by a country for the quarter. Each reported
outbreak may involve more than one animal. A summary of further details about specific outbreaks is also
included.
Reproductive Diseases
Country

France
Germany
Ireland
Japan
USA

EHV-1 Abortion
2
2
4
2
5

EHV-4 Abortion
1

EVA
3
1
-

CEM
2
-

CEM

Germany

Labor Dr. Böse GmbH confirmed two separate cases of CEM in stallions by PCR on genital swabs.
EHV-1/-4 Abortion

France

RESPE reported two separate cases of EHV-1 abortion in vaccinated TB’s on stud premises in Calvados.

Japan

Hokkaido Hidaka Livestock Hygiene Service Centre reported two separate cases of EHV-1 abortion. Both
cases were TB’s, one was vaccinated, one was unvaccinated.
EVA

France

RESPE reported two separate cases of EVA abortion in Orne. Positive diagnoses were made by PCR on fetal
tissues by LABEO Frank Duncombe. Affected horses were isolated, with further epidemiological
investigations carried out, including screening of in contacts. A subclinical case of EVA was confirmed in a
10-year-old Holsteiner stallion in Calvados. Positive diagnosis was confirmed by PCR on a semen sample.

Germany

Labor Dr. Böse GmbH confirmed a stallion was positive for EVA by PCR testing on a semen sample.
Respiratory Diseases
Country

Canada
Ecuador
France
Germany
South Africa
Switzerland
USA

EHV-1 Respiratory Infection
8
1
1
-

EHV-4 Respiratory Infection
26
1
1

Equine Influenza
1
3
Endemic

Strangles
2
28
4
10 (endemic)

EHV-1/-4 Respiratory Infection

International

EHV remains endemic in most countries and cases remain underreported. Of those reported, clinical signs
included; coughing, lethargy, lymphadenopathy, nasal discharge and pyrexia. Positive diagnoses were
made by PCR on nasopharyngeal swabs. EHV-1 outbreak reports involved between one and five affected
horses, EHV-4 outbreaks reports involved between one and ten affected horses.

USA

Infections with EHV-1 or EHV-4 continue to occur in many states and is especially associated with
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respiratory illness in foals.
Equine Influenza (EI)

France

See Q1 EI report summary on page 4 for details on the three French EI outbreaks reported in Q4 2018.

South America
On 16 October 2018, OIE reported an outbreak of EI in Ecuador, South America. Outbreaks were
confirmed in four provinces. There were a total number of 111 cases reported, with 432 susceptible
horses. Horses presented with respiratory signs following an equestrian event. As a result, events have
been prohibited across the whole national territory. Positive diagnoses were made by c-ELISA and
PCR.
Strangles

International

Strangles remains endemic in most countries, with further details on outbreaks reported by Canada, France
and USA. Outbreaks were reported to involve between one and 13 horses with clinical signs including;
coughing, lymphadenopathy, nasal discharge and pyrexia. Positive diagnoses were made by either culture
or PCR of purulent material from abscesses, guttural pouch lavage samples, nasopharyngeal or nasal
swabs.
Neurological Diseases
Country

Canada
France
Portugal
Tunisia
Turkey
South Africa
UK
USA

EEE
-

EHV-1 Neurological
Disease

WNV
3

3

1
1
4

3
1
7
1
65

Eastern Equine Encephalitis (EEE)

USA

The number of cases of the disease expectedly tailed off during Q4, with only three cases reported.
EHV-1 Neurological Disease

USA

All EHV-1 neurological cases presented with neurological signs including ataxia and recumbency. One
outbreak involved three horses and all were reported as improving. One outbreak involved two cases and
both were euthanased. The other two outbreaks reports were of single cases.
West Nile Virus (WNV)
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Canada

All three cases at separate premises presented with neurological signs. Two recovered and one was
euthanased.

France

Positive cases were reported in October in Gard, Haute-Corse and Bouches-du-Rhône. Two cases had
reported clinical signs which included ataxia and paralysis. Diagnoses were confirmed by serology.

Portugal

There was one confirmed case, with positive diagnosis confirmed by IgM capture ELISA.

Tunisia

Seven cases were diagnosed as part of an active investigation in the area, following human cases in the
region.

Turkey

There was one clinical case reported that died. Source of infection for vectors in the region is thought to be
related to the migration of wild birds.

USA

There were 65 reports of WNV in USA during Q4 and the last reported case was in mid-December. Cases
presented with a range of neurological signs including; ataxia, depression, hyperaesthesia, muscle
fasciculations, paresis/weakness, pyrexia and recumbency. When diagnostic testing information was
reported, positive diagnoses were made by IgM capture ELISA. Of the vaccinated cases; one was reported
as euthanased, three were recovering and three had no further information reported. For the unvaccinated,
two died, ten were euthanased, 16 were recovering and nine had no information reported. For the
unknown vaccination status, three were euthanased, two were recovering and 16 had no further
information reported.
Miscellaneous Diseases
Country

AHS

EIA

Canada

-

3

France

-

1

>1

-

-

6

South Africa
USA

African Horse Sickness

South Africa

Isolated cases of AHS were reported from the AHS infected area with individual
cases in the Eastern Cape, Gauteng and Kwa-Zulu Natal Provinces. This is as
expected for this time of the year.
Equine Infectious Anaemia (EIA)

Canada

Positive cases were confirmed during routine serological screening of
asymptomatic animals.

France

In December, RESPE reported a subclinical case of EIA in Vaucluse. The affected horse was a six-year-old
and positive diagnosis was made by serology on a blood sample. There was another horse on the premises
displaying clinical signs of EIA.

USA

EIA was reported in two states. Of the total of six cases reported, one had clinical signs of anaemia and
weightloss, the other positives were subclinical.
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FOCUS ARTICLE

Surveillance of Equine Strangles: A New Initiative
Abigail McGlennon, Epidemiology and Disease Surveillance Dept. Animal Health Trust, Suffolk,
UK
Disease surveillance
Disease surveillance is an important tool for
ensuring the health and welfare of companion
animals
and
livestock,
nationally
and
internationally. By monitoring reports and
diagnoses of diseases, measures can be taken to
help identify emerging threats at local, national
and international levels. Therefore, disease
surveillance enables the implementation of
appropriate precautions to prevent the further
spread of disease.
The equine industry has established several
disease surveillance initiatives to inform
veterinary professionals of infectious diseases
reported around the World. These include the
DEFRA/BEVA/AHT quarterly reports and the
International Thoroughbred Breeders Federation
International Collating Centre (ICC) disease
reports, coordinated by the Animal Health Trust
(www.aht.org.uk/disease-surveillance/iccreports), which update on laboratory confirmed
equine disease diagnoses on a daily and quarterly
basis.
Closer
to
home,
Equiflunet
(www.aht.org.uk/disease-surveillance/equiflunet)
actively reports to veterinary professionals on
diagnoses of Equine Influenza within the United
Kingdom (UK) through the Tell-tale text
messaging service and Twitter, enabling vets to
have up to date information on the occurrence of
flu outbreaks throughout the country.
Strangles is endemic within the UK, why
monitor it?
First reported around 750 years ago by an
Italian knight (Ruffus., 1251), strangles has
remained a persistent and endemic problem of
horses worldwide. Figures drawn from the
DEFRA/BEVA/AHT quarterly disease reports
previously estimated that there are approximately
600 outbreaks of strangles identified in the UK
alone each year, however exact figures are
unknown (Parkinson et al., 2011).
Strangles is a highly infectious disease in
horses caused by the bacteria Streptococcus equi
(S. equi). Clinical signs include nasal discharge,
pyrexia, lymphadenopathy and abscessation of
the lymph nodes, which can be more aggressive
in naïve horses (Boyle et al., 2018). Spread of the
disease can occur through direct horse to horse
contact, or via the transfer of infectious material

through fomites such as yard equipment,
handlers (clothing and unwashed hands) and
shared water sources (Boyle et al., 2018).
S. equi is highly infectious and leads to high
morbidity rates (Timoney., 1993). It can spread
across a whole premises rapidly, if an infected
horse is not identified and isolated upon
presenting first clinical signs, or if biosecurity
measures are insufficient. Strangles can affect
any horse or yard owner and the financial
implications of a strangles outbreak on
commercial premises such as riding schools or
competition yards can be substantial (Waller.,
2014).
Utilising new advances in epidemiological
analysis and veterinary surveillance, we have
begun investigating the true extent of strangles
within the UK. By monitoring and reporting on
strangles outbreaks, we hope that veterinary
professionals can advise horse and yard owners
on the threat of strangles within their practice
area in order for them to implement measures to
reduce their risk of suffering from an outbreak.
Surveillance of Equine Strangles – a new
initiative
Surveillance of Equine Strangles (SES) is a
Horse Trust funded project based at the Animal
Health Trust to develop a surveillance system for
strangles in the UK comprised of two networks. A
laboratory network (SES Laboratory), has been
established
where
contributing
diagnostic
laboratories report on positive diagnoses of S.
equi and submit isolates to the project for whole
genome sequencing. A veterinary network (SES
Veterinary) is also being developed where vets
report suspected cases or outbreaks of strangles,
which might not be diagnosed via laboratory
testing. Collecting data from both networks will
allow SES to gather substantial data on the
number of diagnoses and accompanying
information about strangles infections throughout
the UK, which in turn will contribute to future
research and analysis into the disease and its
causative agent, S. equi.
Throughout this development project SES will
be working closely with contributing laboratories
and veterinary surgeons to develop sustainable
methods of reporting to the surveillance
networks.
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SES Laboratory – early outputs
During the course of 2018 the SES Laboratory
network has gathered new and insightful data
regarding veterinary approaches to diagnosing
the disease, alongside mapping where in the UK
laboratory confirmed diagnoses of strangles are
occurring. It is important to note that SES
Laboratory reports on the number of laboratory
confirmed diagnoses and not the actual number
of horses diagnosed with strangles or the number
of outbreaks.
In 2018 there were a total of 284 laboratory
diagnoses of S. equi from samples submitted by
108 veterinary practices. Diagnoses were
confirmed across the UK in England, Scotland,
Wales and Northern Ireland as detailed in figure
1. With particular hotspots of strangles diagnoses
identified in Staffordshire, Northumberland and
Hertfordshire.
The most common sample submitted by vets
were
swabs
(56%),
(comprising
of
nasopharyngeal swabs (60%), abscess swabs
(18%), nasal swabs (9%) and other (13%))
followed by guttural pouch washes (38%) and
then other sample types, such as whole
chondroids (5%).

identifying carrier horses (Boyle et al., 2017).
However, guttural pouch endoscopy is technically
demanding and requires horses to be sedated,
making it a costly procedure when compared to
taking a nasopharyngeal swab. As awareness of
the effectiveness of guttural pouch endoscopy
increases, it will be interesting to measure
changes in the approaches to sampling for
strangles in the field.
Laboratory methods for diagnosing strangles
have been refined and improved in the last
decade. Advances in molecular techniques such
as quantitative polymerase chain reaction (qPCR)
allows for sensitivity and specificity rates above
90% (Webb et al., 2013), enabling veterinarians
to identify infected horses and prevent further
cases of disease. Forty-eight percent of samples
submitted by veterinary surgeons were requested
to be tested by combined qPCR and bacterial
culture, followed by 47% of samples diagnosed
by qPCR alone and just 5% of samples being
diagnosed by bacterial culture alone. These
figures are promising and show that the majority
of vets are now utilising the more sensitive qPCRbased methods to confirm the presence of S.
equi.
In conjunction with understanding diagnostic
approaches to strangles, SES Laboratory is also
gathering data regarding clinical signs reported
by veterinary surgeons when attending a call out
as well as their reason for sampling. A summary
of information is provided in table 1.
Table 1: Summary of the clinical information provided
by attending veterinary surgeons when submitting a
sample to contributing SES Laboratories

Figure 1: Frequency of reported laboratory
diagnoses of S. equi across divisions of the UK
from SES Laboratory during 2018. Diagnoses are
mapped by submitting vet practice location

Abscess samples or guttural pouch washes are
the most effective way to screen for S. equi
during acute disease (Boyle et al., 2018), and the
latter is also the gold standard approach for

n

%

Total

284

100%

Clinical signs reported

164

58%

Nasal discharge

59

36%

Pyrexia >38.5°C

33

20%

LN swelling

19

12%

Abscessation

19

12%

Coughing

7

4%

Other*

27

16%

Reason for sampling indicated

118

42%

Clinically ill horse

31

26%

Strangles specifically suspected

26

22%

Part of a respiratory screen

9

8%

Seropositive strangles ELISA

12

10%

Post infection screening

28

24%

Other*

12

10%
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Clinical information isn’t always provided by
veterinary surgeons when submitting samples,
but can provide important insights to the severity
of infections being seen in the field. Clinical
information
greatly
compliments
strain
genotyping and allows the most comprehensive
genetic analyses to be completed. With a new
strangles vaccine due to be released in 2020
(Robinson et al., 2018), this clinical information
could help to ensure that strangles vaccines
remain highly effective.
In 2018, where stated, 56% of positive
samples originated from a horse that was
clinically ill or directly suspected to be suffering
from strangles. Encouragingly, 24% of positive
samples were recovered from horses during postoutbreak screening and 10% of positive samples
were collected from seropositive horses. These
34% of positive samples from outwardly healthy
animals provide us with an opportunity to “break
the strangles hold” by preventing individuals that
are persistently infected with S. equi from
triggering new outbreaks of strangles that could
each affect many more horses.
Further outputs are produced from SES
Laboratory data as shown in the 2018 Q4
DEFRA/BEVA/AHT strangles surveillance report
alongside this focus article. SES aims to continue
to gather information from both diagnostic
laboratories and veterinary surgeons, which will
provide key information to the equine industry
about this important disease and in turn help with
targeting outbreak and biosecurity advice.
If you would like to know more about SES or
join our veterinary or laboratory networks please
email stranglessurveillance@aht.org.uk
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POST MORTEM EXAMINATIONS
report for the fourth quarter 2018

Details about post-mortem examinations were reported by two UK Veterinary Schools and three other
contributing laboratories. Data from each laboratory is organised by the laboratories regional location.
There may be more than one laboratory reporting information for each region.
East and South East of England

A total of 93 cases were examined by post mortem
57 aborted fetuses and fetal membranes were examined.
Table 11: Summary of post-mortem findings for aborted fetuses for the fourth quarter 2018.
Post Mortem Diagnosis
Placentitis

Total
11

Comments
Bacterial culture isolated E. coli in two cases, Streptococcus zooepidemicus and
Staphylococcus aureus in one case, Streptococcus zooepidemicus in three cases

E. coli and Streptococcus zooepidemicus have been reported to be the most
common bacteria isolated from cases of placentitis in horses
Includes suspected/probable umbilical cord torsion
Three cases had concurrent urachal dilatation
One case had ischaemic necrosis of the cervical pole

Umbilical Cord Torsion

34

Placental necrosis

2

Traumatic event

2

One case had macroscopic findings suggestive of a traumatic event, with acute
loss of blood. The other case had an in-utero metatarsal fracture leading to
amniotic and chorioallantoic perforations

No final diagnosis*

8

Infectious causes ruled out

PCR and histopathology was performed to screen for Equine Herpes Virus-1/-4 infection in all cases.
*Where abortion/still born cases had no final diagnosis reached, hypotheses were made for each case with
the intention for interpretation by the submitting veterinarian, relating fetus and fetal membranes post
mortem findings to concurrent clinical history to affirm the most likely conclusion. For every abortion/still
birth case, congenital and common infectious causes had been ruled out.
Two cardiovascular cases were examined. One was found to have cardiomegaly and hepatomegaly. One
case had a suspected catheter-related air embolus.
Ten gastrointestinal cases were examined. One case had a stomach rupture. There were three small
intestinal volvulus cases and one of these had a concurrent verminous arteritis. One case had a left dorsal
sand impaction and poorly masticated digesta secondary to multiple dental loss and severe, uneven tooth
wear. Three cases of large colon displacement were confirmed; one had a 180 degree torsion, another had
a 360 degree torsion around the caeco-colic junction and no specifics were obtained about the third case.
A case of acute necrotizing and haemorrhagic colitis was confirmed. One case had a diagnosis of equine
grass sickness, with consistent lesions in the peripheral ganglia and myenteric plexuses.
One neoplastic case was examined and was found to have a ruptured left ovary and secondary severe
haemoabdomen. The rupture of the ovary was secondary to a fibrosarcoma.
Eight musculoskeletal cases were examined. Six of these were diagnosed with fractures. One case had a
fracture of the left distal humerus with no apparent gross pre-existing bony lesions. A case had traumatic
rib fractures with haemothorax, haemoabdomen and hepatic rupture. Four cases involved pelvic fractures;
one had a traumatic fracture of the pelvis and femur, with secondary damage to the adjacent soft tissue
structures, one had a pelvic symphysis diastasis and fracture, one had a bilateral pelvic fracture involving
the shafts of both ilia and the final case had no further details reported.
Two cases had a diagnosis of atypical myopathy and one of these had multifocal to coalescing petechial
and ecchymotic haemorrhages found in the intestinal serosa, splenic capsule, ventricular endocardium and
epicardium and diaphragm. Skeletal muscle diaphragm and sublumbar muscle had acute degeneration and
necrosis. Kidney showed acute tubular degeneration and necrosis and myoglobinuria.
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Three neurological cases were examined. One had a traumatic head injury. One had unilateral optic
nerve hypoplasia. The final case had sinusitis with secondary associated pituitary abscessation and
pulmonary abscessation.
One reproductive
haemoabdomen.

case was examined and diagnosed with uterine rupture and secondary

Three respiratory cases were examined. The first was found to have exercised-associated fatal pulmonary
haemorrhage. One case had an acquired diaphragmatic hernia, leading to herniation and gastric rupture.
The final case had a pulmonary abscess with adhesions, endocarditis and jugular thrombophlebitis.
Four cases of sudden death were examined. One case died suddenly when racing, no diagnosis was
reached. One case was found to have masticated material consistent with Yew. Two separate cases had
histopathological confirmations of an idiosyncratic drug reaction.
Four welfare cases were evaluated. All were emaciated and three cases had bot fly, tapeworm and small
and large strongyles with secondary verminous arteritis and thrombosis.
Scotland

A total of three cases were examined
One cardiovascular case was examined and found to have endocarditis of the tricuspid valve.
One gastrointestinal case was examined and diagnosed with a pedunculated lipoma segmentally
entrapping the jejunum.
One trauma case was examined. The affected horse had been in a road traffic accident when travelling in
a box. Post-mortem found ruptures of the caecum, large colon and abdominal wall.

South West England

No cases were reported
Northern Ireland
One gastrointestinal case was examined and found to have verminous thrombosis of the caecal artery,
resulting in infarction and subsequent haemorrhage within the caecal wall.
One musculoskeletal case was examined and a diagnosis of Clostridial myositis affecting the muscles of
the head and neck was made. In addition, there were features associated with Clostridial disease in the
cardiovascular and respiratory systems.
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