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In recent years, it has become increasingly popular for pet owners to feed their dogs
and cats raw meat, as an alternative to processed, manufactured diets. Owners appear
unaware of the potential risks this may pose for their animals and for themselves,
despite the published literature. A five-month-old female French Bulldog was referred
for investigation of acute vomiting, diarrhoea and pyrexia. She was diagnosed with
septicaemia, believed to be associated with Salmonella gallinarum (identified on blood
culture), as well as a positive positive faecal culture for Campylobacter coli and severe
thrombocytopaenia (presumably secondary to infection). She received supportive
treatment and marbofloxacin, going on to make a full recovery. Considering the
Salmonella serovar identified (which is host-specific to poultry) and the patient’s
lifestyle, it is possible the septicaemia originated from her raw meat diet. Salmonella
spp. is potentially zoonotic and can cause acute enteritis in humans. This is the first
report of septicaemia with positive blood culture for Salmonella gallinarum, with
secondary severe thrombocytopenia (presumably immune-mediated), in a dog that
was fed a raw meat diet.

Response

2342

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



Figure Click here to access/download;Figure (i.e. diagram, illustration, %
photo);figure.pdf

s

0



https://www.editorialmanager.com/compan/download.aspx?id=12873&guid=9a9323da-56ca-4d56-9bbb-9ca587d93e71&scheme=1
https://www.editorialmanager.com/compan/download.aspx?id=12873&guid=9a9323da-56ca-4d56-9bbb-9ca587d93e71&scheme=1

Title page

Case report
Septicaemia and thrombocytopenia associated with blood culture of Salmonella gallinarum in

a dog fed raw meat

Authors

Albuquerque, Carolina®’; Johnsen, Camilla; Breheny, Craig?; Llewellyn, Efal.

!Hospital for Small Animals, The Royal (Dick) School of Veterinary Studies, The University of
Edinburgh, Easter Bush Campus, Midlothian EH25 9RG.

*corresponding author. calbuque@ed.ac.uk

Abstract

In recent years, it has become increasingly popular for pet owners to feed their dogs and cats
raw meat, as an alternative to processed, manufactured diets. Owners appear unaware of the
potential risks this may pose for their animals and for themselves, despite the published
literature. A five-month-old female French Bulldog was referred for investigation of acute
vomiting, diarrhoea and pyrexia. She was diagnosed with septicaemia, believed to be
associated with Salmonella gallinarum (identified on blood culture), as well as a positive faecal
culture for Campylobacter coli and severe thrombocytopaenia (presumably secondary to
infection). She received supportive treatment and marbofloxacin, going on to make a full
recovery. Considering the Salmonella serovar identified (which is host-specific to poultry) and
the patient’s lifestyle, it is possible the septicaemia originated from her raw meat diet.
Salmonella spp. is potentially zoonotic and can cause acute enteritis in humans. This is the
first report of septicaemia with positive blood culture for Salmonella gallinarum, with secondary
severe thrombocytopenia (presumably immune-mediated), in a dog that was fed a raw meat

diet.
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Abstract

In recent years, it has become increasingly popular for pet owners to feed their dogs and cats
raw meat, as an alternative to processed, manufactured diets. Owners appear unaware of the
potential risks this may pose for their animals and for themselves, despite the published
literature. A five-month-old female French Bulldog was referred for investigation of acute
vomiting, diarrhoea and pyrexia. She was diagnosed with septicaemia, believed to be
associated with Salmonella gallinarum (identified on blood culture), as well as a positive faecal
culture for Campylobacter coli and severe thrombocytopaenia (presumably secondary to
infection). She received supportive treatment and marbofloxacin, going on to make a full
recovery. Considering the Salmonella serovar identified (which is host-specific to poultry) and
the patient’s lifestyle, it is possible the septicaemia originated from her raw meat diet.
Salmonella spp. is potentially zoonotic and can cause acute enteritis in humans. This is the
first report of septicaemia with positive blood culture for Salmonella gallinarum, with secondary
severe thrombocytopenia (presumably immune-mediated), in a dog that was fed a raw meat

diet.
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Key Points

A 5-month-old, female French Bulldog was diagnosed with septicaemia which was believed
to be associated with Salmonella gallinarum (identified on blood culture), as well as a positive
faecal culture for Campylobacter coli and severe thrombocytopaenia. Considering the
Salmonella serovar identified and the patient’s lifestyle, it is possible the septicaemia
originated from her raw meat diet. There is a growing tendency to feed companion animals
raw meat, despite the increasing number of peer-reviewed publications showing that they

1



©CO~NOOOTA~AWNPE

carry substantially higher numbers of pathogens, compared with processed diets. This report
discusses the risks that raw feeding may pose to pets and their owners, as well as the owners

apparent lack of knowledge on this matter.

1) Introduction

There has been a recent trend to feed dogs and cats living in developed countries raw meat-
based diets (RMBDs), with the UK being one of these countries [1]. Investigations of their
nutritional value have suggested nutrient imbalances and vitamin deficiencies [2-4]. However,
a topic often discussed is the risk to human and animal health from contamination or infection

of these diets with parasites and zoonotic bacteria, including antimicrobial-resistant bacteria.

Surveillance of Salmonella spp. in pet diets by the Animal and Plant Health Agency in the UK
has shown that raw meat diets are 20 times more likely to be positive for Salmonella spp. than
processed diets [5]. In Brazil, dogs fed RMBDs were 30 times more likely to be positive for
Salmonella than dogs on processed diets; some of the serovars that were isolated are
commonly associated with human salmonellosis, and 88% of the isolates were resistant to at

least one of the seven classes of antimicrobials tested [6].

2) Case Description

2.1) Clinical Presentation

A five-month-old female entire French Bulldog was referred to a specialist veterinary hospital
for investigations of acute vomiting, diarrhoea and pyrexia. She was up-to-date with regular
vaccines and prevention against internal and external parasites (Bravecto, MSD Animal
Health; and Milprazon, KRKA UK Ltd). She was fed a commercially available poultry-based
raw meat diet. She lived with another dog, who was fed a commercial dry diet and was
clinically healthy. As the dog was deaf, she was always walked on the lead under strict

supervision.
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On presentation, the patient was dull, her mucous membranes were pink and dry, respiratory
rate was 52 breaths per minute, heart rate was 115 beats per minute, and rectal temperature
was 40.3°C. Pulses were of good quality and synchronous. Dehydration was estimated at 7%.
Thoracic auscultation and palpation of peripheral lymph nodes were unremarkable. There was

moderate abdominal pain diffusely. She weighed 5.2kg, with a body condition score of 4/9.

2.2) Investigations

Haematology showed a mild non-regenerative normocytic nhormochromic anaemia,
monocytosis and eosinopaenia, compatible with systemic inflammation (Table 1). There was
also a severe thrombocytopenia at 10,000/ul, which was confirmed by blood smear evaluation
and persisted for 9 days. The neutrophils showed moderate toxic changes and bacilli were

seen engulfed by poorly preserved leukocytes (Figure 1).

Table 1: Haematology results on presentation. The reference intervals given are for adult dogs,

hence interpretation of the results needs to reflect this.

Result Reference interval | Sl units
Red blood cells 4.2 5.6-84 x 10712/1
Haematocrit 26.0 37.3-61.7 %
Haemoglobin 9.1 13.1-205 g/dl
Mean corpuscular volume 61.9 61.6 - 73.5 fL
Mean corpuscular haemoglobin concentration | 35.0 21.2-25.9 g/dl
Reticulocytes 19.7 10-110 K/ul
White blood cells 12.4 29-116 x 1079/
Neutrophils 8.8 29-116 x 1079/l
Monocytes 1.2 0.2-11 x 1079/l
Eosinophils 0.03 0.06-1.2 x 1079/l
Basophils 0.01 0.0-0.1 x 1079/|
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Platelets 10 148 - 484 x 1079/I

Figure 1: Blood smear — neutrophils showing toxic changes and bacilli (arrows) engulfed by

poorly preserved leukocytes.
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Biochemistry (Table 2) identified hypoalbuminemia (15.5 g/l, reference interval 26-35 g/l),
likely a combination of intestinal loss and negative acute phase response; and mild total
hypocalcaemia, presumably due to a reduction in protein-bound calcium. Alkaline
phosphatase (ALP) was markedly elevated (1289 U/I, reference interval 20-60 U/l), potentially
due to raised endogenous glucocorticoids, growth in a young animal and as a result of
cholestasis, the latter supported by the mild elevation in bile acids and cholesterol. Mild
hypokalaemia was suspected to be the result of reduced dietary intake and loss through
vomiting and diarrhoea. Prothrombin Time and Activated Partial Thromboplastin Time were

within reference interval.

Table 2: Biochemistry results on presentation. The reference intervals given are for adult dogs.

Result Reference interval | Sl units
Total protein 54.9 58 -73 g/l
Albumin 15.5 26 - 35 g/l
Globulin 39.4 18 - 37 g/l
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ALT 27 21-102 u/l

ALP 1289 20 - 60 u/l

Bile acids 29 0-105 umol/I
Bilirubin 3.3 0-6.8 umol/l
Cholesterol 7.6 3.8-7 mmol/I
Triglycerides 1.14 0.57-1.14 mmol/l
Urea 35 1.7-74 mmol/I
Creatinine 41 22 -115 umol/l
Total calcium 2.16 23-3 mmol/I
Phosphate 1.6 09-2 mmol/|
Sodium 148 144 - 160 mmol/I
Potassium 3.2 35-58 mmol/I
Chloride 114 109 - 122 mmol/I
Glucose 5 3-5 mmol/I
Prothrombin Time 12 11-14 seconds
Activated Partial Thromboplastin Time | 81 60 - 93 seconds

Urine analysis was unremarkable and with no proteinuria identified. A faecal Parvovirus
antigen test (SNAP Parvo Test, IDEXX) and serology for tick-borne diseases that could cause
thrombocytopenia (Borrelia burgdorferi, Anaplasma spp. and Ehrlichia spp.) (SNAP 4Dx Plus,

IDEXX) were negative.

Faecal parasitology and an antigen-based Giardia test (SNAP Giardia Test, IDEXX) were
negative. Faecal culture was positive for Campylobacter coli, and negative for Salmonella spp.
and Yersinia spp. The faecal sample was collected two days after antimicrobial therapy had

started, as this was the first time the patient defecated since admission.
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Abdominal ultrasound identified a fluid-filled, hypomotile small intestine throughout its length
consistent with a functional ileus. Additionally, there were mildly enlarged jejunal and
mesenteric lymph nodes, which were considered normal for a puppy. Thoracic radiographs
and echocardiography were performed to exclude a focus of infection outside the

gastrointestinal tract and both were unremarkable.

The left jugular vein was shaved and prepared for aseptic blood collection. Five millilitres of
blood were obtained and injected aseptically into a blood culture bottle (Oxoid Signal Blood
Culture System, Thermo Fisher Scientific). The needle on the syringe was replaced, and the
stopper of the blood culture bottle was cleaned with alcohol before the blood was inoculated.
The culture bottle was incubated at 37.C for 48 hours. Blood culture was positive for
Salmonella gallinarum, as identified by VITEK®2 (Biomerieux Diagnostics) at a veterinary
referral laboratory. The sample was sent to the Scottish Microbiology Reference Laboratories,

which confirmed the species and serovar using whole genome sequencing.

2.3) Treatment

The patient was treated with fluid therapy to correct dehydration initially, then to address
maintenance requirements as well as ongoing losses. Additionally, the dog received
maropitant (Prevomax, Dechra; 1mg/kg intravenously every 24 hours) for an anti-emetic
effect, methadone (Comfortan, Dechra; 0.2mg/kg intravenously every 4 - 6 hours) for
analgesia, fenbendazole (Panacur, MSD Animal Health; 50mg/kg orally every 24 hours for
five days) to treat potentially unidentified parasites on faecal parasitology, and amoxicillin-
clavulanate (Augmentin, GlaxoSmithKline UK; 20mg/kg intravenously every 8 hours) for

septicaemia.

The pyrexia persisted for a further 24 hours. Due to the lack of clinical response, marbofloxacin
was commenced (Marbocyl, Vetoquinol; 5mg/kg intravenously every 24 hours). Within 12
hours, the pyrexia resolved and the dog’s mentation and abdominal comfort improved.

6
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Treatment was continued with marbofloxacin (Marbocyl P, Vetoquinol; 3.7mg/kg orally every
24 hours for 16 days) and paracetamol (Paracetamol Oral Suspension, Crescent; 13mg/kg

orally every 12 hours for 4 days).

2.4) Outcome
The patient had no further vomiting or diarrhoea following admission. Marked
thrombocytopenia (<5,000/ul) persisted for nine days, although the patient did not show any

clinical signs of petaechiation or haemorrhage.

On day nine of hospitalisation, the platelet count normalised (198 x 1079/l; reference interval
148-484 x 1079/1) and the patient was discharged on oral marbofloxacin. At this point, serum
C-reactive protein was measured to allow for a more objective decision on when to stop the
antimicrobial, as the volumes necessary for reliable blood cultures and patient size were
deemed to be limiting factors. The value was elevated at 21.5 mg/l (reference interval < 5

mg/l).

One week later, the patient represented to the primary veterinary surgeon for clinical
examination with haematology, albumin and C-reactive protein measurements obtained. All
clinical parameters and blood results were within normal limits, with the C-reactive protein
levels below the limit of detection. Due to the complete clinical response, marbofloxacin was

stopped and the patient has remained asymptomatic since.

3) Discussion

Raw meat is claimed by some to be a more natural diet for dogs and cats, with proposed
health benefits for the teeth, skin, behavioural disorders and an extensive range of infectious,
inflammatory, neoplastic and endocrine diseases [3,7,8]. Aside from improved faecal quality
in some studies [5,9,10], the other health benefits of feeding RMBDs are anecdotal, and there
are no controlled studies supporting these statements [11,12]. Feeding RMBDs may answer

7
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a psychological desire among owners to improve their pet’s health and care for them, through
a route that is simple and easy to understand, compared with more complex and confusing

interventions advised by health professionals [3].

Investigations of RMBDs’ nutritional value have proposed nutrient imbalances and vitamin
deficiencies [2-4]. While commercial RMBDs may meet European pet food industry standards,
they are commonly formulated without evaluation in feeding trials [1,13]. It is not known
whether the RMBD fed to the dog here reported was nutritionally balanced for a puppy. One
of the paramount concerns regarding RMBDs is the growing number of peer-reviewed
publications showing that they carry substantially higher numbers of pathogens, some of which

have the potential to cause life-threatening iliness in animals and humans.

Parasites that have been shown to be possibly harboured by RMBDs include Toxoplasma
gondii [3,14-16], Sarcocystis [16], Neospora caninum, Isospora spp, Cryposporidium parvum,
Giardia, Echinococcus spp, and Taenia spp [12,17-19]. The risk to human health or livestock
from pets shedding some of these organisms has been well characterised but objective data

on the role of RMBDs with respect to infection by these organisms is limited.

In contrast with the sparse data on the association between RMBDs and parasitic infection,
zoonotic bacteria have often been cultured from RMBDs directly, or from the faeces shed by
the pets that are fed these diets. These include Salmonella spp [20,13,21,22], E. coli spp
[3,16,23,24], Campylobacter spp, Clostridium perfringens, Clostridium difficile [6,20], Listeria
monocytogenes [16,25,26], Yersinia enterocolitica [27], and Brucella spp [28]. A recent study
has also identified a large number of cats with gastrointestinal lesions caused by
Mycobacterium bovis, which were fed raw meat from a single reputable RMBD manufacturer

[29].
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Another emerging concern is the isolation of antimicrobial-resistant bacteria from commercial
raw diets, including extended-spectrum beta-lactamase E. coli [16,30], AmpC-positive

Enterobacteriaceae [31-33] and multi-resistant strains of Salmonella [6,34,35].

Salmonellosis is a food borne disease of massive public health significance. It is estimated to
cause illness in over 20 million people worldwide, and death in 150,000 people per year. There
is a great concern regarding the increasing number of antimicrobial-resistant Salmonella
strains [26,36]. Analysis of commercial raw diets for pets have shown Salmonella
contamination in proportions ranging from 7% [20,23] to 21% [16,22] in the USA and Europe.
Processed pet diets can also be contaminated with Salmonella, but this is 20 times less likely

compared with raw diets [5].

The dog reported here was infected with Salmonella gallinarum. Considering the patient’s
lifestyle, which was predominantly indoors and always walked on a lead under close
supervision, the in contact dog not displaying clinical signs, and the fact Salmonella gallinarum
is host-specific to poultry, it is suspected this infection originated from the raw poultry meat
the patient was fed. Dogs may be infected with Salmonella from contaminated food and water,
but Salmonella gallinarum is found almost exclusively in poultry. Unfortunately, we were not
able to definitively confirm the source of Salmonella gallinarum as a sample of the diet was
not available to submit for culture, which we recognise as a major limitation. The relevance of
the positive culture of Campylobacter coli is uncertain, as we have no evidence that it
originated from the patient’s diet or that it caused disease. Several studies have shown that
healthy dogs can carry Campylobacter spp., questioning the pathogenic role of these

organisms in dogs [37,38].

The blood culture technique followed manufacturer recommendations. In the largest study of
dogs with suspected bacteraemia performed to date (n=939 dogs), positive blood cultures
were obtained from only 15% of dogs — none was positive for Salmonella spp. Only 4% of

9
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dogs had blood culture performed from two or three different sites, and a third had a positive

bacterial culture from only one of the samples [39].

The decision to treat the patient with a fluoroquinolone was based on the previous lack of
response to a lower-tier antimicrobial and the recommendation in human medicine to use
fluoroquinolones in severe salmonellosis whilst pending sensitivity results [40].
Fluoroquinolones are also advised in septicaemia caused by Salmonella in dogs [41]. As the
dog was septic, a dose at the higher end of the recommended range was chosen [42]. The
risk of arthropathy in a growing animal and the off-license use of a dose above manufacturer’s
recommendations were discussed with the owner, who consented to these given the potential

benefits were felt to outweigh the risks.

A definitive cause for this dog’s thrombocytopenia was not confirmed, however, immune-
mediated destruction was considered to be most likely, presumably associated with infection.
Immune-mediated destruction of platelets has been reported in dogs with a variety of
infections [43-46]. Platelet-bound antibody testing can confirm that the thrombocytopenia is
immune-mediated in origin. However, the test is not readily available and cannot distinguish
between primary and secondary immune-mediated destruction [47]. Hence, diagnosis of
immune-mediated thrombocytopenia is based on a persistent low count (less than 35,000/ul)
and exclusion of other causes of thrombocytopenia [48]. As there was no evidence of gross
haemorrhage with this patient, and coagulation times were within reference interval,
microthrombi formation secondary to disseminated intravascular coagulation was unlikely, but
it cannot be fully excluded as a source of thrombocytopenia. Specific treatment for
thrombocytopenia was not required in this dog, with platelet count normalisation coinciding

with improved clinical signs following the institution of marbofloxacin.

The owner of this dog appeared unaware of the potential risks associated with the feeding of
RMBDs. A recent study has confirmed that 99% of owners that feed their pets RMBDs believe

10
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this does not pose a health risk to themselves; and 88% of owners believe it does not pose a
health risk to their pets either [6]. There are several ways through which pet owners can
become infected with diets that are contaminated with bacteria. This can happen through
contact with an infected pet, direct contact with the food when preparing a meal, through
ingestion of cross-contaminated human food, or via contact with contaminated surfaces in the
house [49,50]. Salmonella, for example, can persist in food bowls of pets fed a RMBD for at
least several days at room temperature, even after cleaning with soap or bleach, or after
washing the bowls in the dishwasher [21]. Dogs can shed Salmonella for several days after a
single meal of contaminated raw meat; and the shedding may continue for up to eight months

if the dog is fed contaminated raw meat over a prolonged period of time [51].

4) Conclusions

This is the first report of septicaemia believed to be associated with Salmonella gallinarum,
with secondary severe thrombocytopenia, in a dog fed a commercially available raw meat diet.
It was not possible to confirm whether the Salmonella originated from the raw meat, as a
sample of the diet was not available to submit for culture. This report discusses the risks that
raw feeding may pose to pets and their owners, as well as their lack of knowledge on this
matter. It is important to better communicate with pet owners about these potential risks; at
the very least, veterinarians should advise careful handling of the raw meat and of the faeces
of pets that are raw fed. From a clinical perspective, it also highlights the importance of
obtaining a dietary history in those patients where systemic infections are suspected, to aid in

the clinical decision-making process.

References

1. Waters A. Raw diets: are we at a turning point? Vet. Rec. 2017; 181:384-384.

2. Freeman L & Michel K. Evaluation of raw food diets for dogs. J Am Vet Med Assoc. 2001;

218:705-709.

11



©CO~NOOOTA~AWNPE

3. Freeman L, Chandler M, Hamper B, Weeth LP. Current knowledge about the risks and
benefits of raw meat based diets for dogs and cats. J Am Vet Med Assoc. 2013; 243:1549-

1558.

4. Lenox C, Becvarova |, Archipow W. Metabolic bone disease and central retinal
degeneration in a kitten due to nutritional inadequacy of an all-meat raw diet. JFMS Open

Reports. 2015; 1:1-5.

5. APHA (Animals and Plant Health Agency). Salmonella in livestock production in GB. 2018.
Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_da

ta/file/842917/salm-livestock-prod-gb18.pdf.

6. Viegas F, Ramos C, Xavier R, Lopes EO, Junior C, Bagno RM, Diniz AN, Lobato F, Silva
R. Fecal shedding of Salmonella spp., Clostridium perfringens, and Clostridioides difficile in
dogs fed raw meat-based diets in Brazil and their owners' motivation. PLoS One. 2020;

15(4):€0231275.

7. Natures Menu. 2020. Available from: https://www.naturesmenu.co.uk.

8. BARF World. 2020. Available from: http://barfworld.com/index.php.

9. Glasgow A, Cave N, Marks S, Pedersen NC. Role of diet in the health of the feline intestinal
tract and in inflammatory bowel disease. Biology. 2002. Available from:
https://ccah.vetmed.ucdavis.edu/sites/g/files/dgvnsk4586/files/inline-files/role-of-diet-feline-

health-Glasgow_0.pdf.

12


http://barfworld.com/index.php

©CO~NOOOTA~AWNPE

10. Sandri M, dal Monego S, Conte G, Sgorlon S, Stefanon B. Raw meat based diet influences
faecal microbiome and end products of fermentation in healthy dogs. BMC Vet. Res. 2017;

13:65.

11. Hamper B, Bartges J, Kirk C. Evaluation of two raw diets vs a commercial cooked diet on

feline growth. JFMS. 2017; 19:424-434.

12. Davies R, Lawes J, Wales A. Raw diets for dogs and cats: a review, with particular

reference to microbiological hazards. J Small Anim Pract. 2019; 60(6):329-339.

13. Mehlenbacher S, Churchill J, Olsen K, Bender JB. Availability, brands, labelling and
Salmonella contamination of raw pet food in the Minneapolis/St. Paul area. Zoonoses Public

Health. 2012; 59:513-520.

14. Lopes A, Cardoso L, Rodrigues M. Serological survey of Toxoplasma gondii infection in

domestic cats from northeastern Portugal. Vet. Parasitol. 2008; 155:184-189.

15. Coelho W, Amarante A, Apolinario J, Coelho NM, de Lima VM, Perri SH, Bresciani KD.
Seroepidemiology of Toxoplasma gondii, Neospora caninum, and Leishmania spp. infections

and risk factors for cats from Brazil. Parasitol. Res. 2011; 109:1009-1013.

16. van Bree, F, Bokken G, Mineur R, Franssen F, Opsteegh M, van der Giessen JWB, Lipman
LJA, Overgaauw PAM. Zoonotic bacteria and parasites found in raw meat-based diets for

cats and dogs. Vet. Record. 2018; 182:50-50.

17. LeJeune J, Hancock D. Public health concerns associated with feeding raw meat diets to

dogs. J Am Vet Med Assoc. 2001; 219:1222-1225.

13



©CO~NOOOTA~AWNPE

18. Macpherson C. Human behaviour and the epidemiology of parasitic zoonoses. Int. J.

Parasitol. 2005; 35:1319-1331.

19. Silva R & Machado G. Canine neosporosis: perspectives on pathogenesis and

management. Veterinary Medicine: Research and Reports. 2016; 7:59-70.

20. Hellgren J, Hasto L, Wikstrom C, Fernstrém LL, Hansson |. Occurrence of Salmonella,
Campylobacter, Clostridium and Enterobacteriaceae in raw meat-based diets for dogs. Vet.

Rec. 2019; 184(14):442.

21. Weese J & Rousseau J. Survival of Salmonella Copenhagen in food bowls following
contamination with experimentally inoculated raw meat: effects of time, cleaning, and

disinfection. Can Vet J. 2006; 47:887-889.

22. Finley R, Reid-Smith R, Ribble C, Popa M, Vandermeer M, Aramini J. The occurrence and
antimicrobial susceptibility of salmonellae isolated from commercially available canine raw

food diets in three Canadian cities. Zoonoses Public Health. 2008; 55:462-469.

23. Strohmeyer R, Morley P, Hyatt D, Dargatz DA, Scorza AV, Lappin MR. Evaluation of
bacterial and protozoal contamination of commercially available raw meat diets for dogs. J Am

Vet Med Assoc. 2006; 228:537-542.

24. Byrne L, Aird H, Jorgensen F, Kaindama L and Jenkins C. Investigation into an outbreak

of Shiga toxin producing Escherichia coli, August 2017. Public Health England. 2018.

Available from:

14



©CO~NOOOTA~AWNPE

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_da

ta/file/765498/STEC_0157_PT21.28 Outbreak_Report.pdf.

25. Nemser S, Doran T, Grabenstein M, McConnell T, McGrath T, Pamboukian R, Smith AC,
Achen M, Danzeisen G, Kim S, et al. Investigation of Listeria, Salmonella, and

toxigenic Escherichia coli in various pet foods. Foodborne Pathog Dis. 2014; 11:706-709.

26. Angelo KM, Reynolds J, Karp B, Hoekstra RM, Scheel CM, Friedman C. Antimicrobial
resistance among nontyphoidal Salmonella isolated from blood in the United States, 2003—

2013. J Infect Dis. 2016; 214 (10):1565-1570.

27. Bucher M, Meyer C, Grotzbach B, Wacheck S, Stolle A, Fredriksson-Ahomaa M.
Epidemiological data on pathogenic Yersinia enterocolitica in southern Germany during 2000-

2006. Foodborne Pathog Dis. 2008; 5:273-280.

28. Frost A. Feeding of raw Brucella suis-infected meat to dogs in the UK. Vet. Record. 2017;

181:484-484.

29. O'Halloran C, Gunn-Moore D, Reed N, Vickers J, Dettmering E, loannidi O, Murtagh K.

Mycobacterium bovis in pet cats. Vet. Record. 2018; 183:510.

30. Wedley AL, Dawson S, Maddox TW, Coyne KP, Pinchbeck GL, Clegg P, Nuttall T,
Kirchner M, Williams NJ. Carriage of antimicrobial resistant Escherichia coli in dogs:
prevalence, associated risk factors and molecular characteristics. Vet Microbiol. 2017; 199:23-

30.

15



©CO~NOOOTA~AWNPE

31. Schmidt V, Pinchbeck G, Nuttall T, McEwan N, Dawson S, Williams NJ. Antimicrobial
resistance risk factors and characterisation of faecal E. coli isolated from healthy Labrador

retrievers in the United Kingdom. Prev. Vet. Med. 2015; 119:31-40.

32. Baede V, Wagenaar J, Broens E, Duim B, Dohmen W, Nijsse R, Timmerman AJ, Hordijk
J. Longitudinal study of extended-spectrum-B-lactamase- and AmpC-producing
Enterobacteriaceae in household dogs. Antimicrob Agents Chemother. 2015; 59(6):3117-

3124.

33. Baede V, Broens E, Spaninks M, Timmerman AJ, Graveland H, Wagenaar JA, Duim B,
Hordijk J. Raw pet food as a risk factor for shedding of extended-spectrum beta-lactamase-

producing Enterobacteriaceae in household cats. PLoS One. 2017; 12(11),e0187239.

34. Morley P, Strohmeyer R, Tankson J, Hyatt DR, Dargatz DA, Fedorka-Cray PJ. Evaluation
of the association between feeding raw meat and Salmonella enterica infections at a

greyhound breeding facility. J Am Vet Med Assoc. 2006; 228:1524-1532.

35. Leonard E, Pearl D, Janecko N, Finley RL, Reid-Smith RJ, Weese JS, Peregrine, AS. Risk
factors for carriage of antimicrobial-resistant Salmonella spp and Escherichia coli in pet dogs
from volunteer households in Ontario, Canada, in 2005 and 2006. Am. J. Vet. Res. 2015;

76:959-968.

36. Saha S, Sajib M, Garrett D, Qamar FN. Antimicrobial Resistance in Typhoidal Salmonella:

Around the World in 3 Days. Clin Infect Dis. 2020; 71(2):S91-S95.

16



©CO~NOOOTA~AWNPE

37. Duijvestijn M, Mughini-Gras L, Schuurman N, Schijf W, Wagenaar JA, Egberink H.
Enteropathogen infections in canine puppies: (co-)occurrence, clinical relevance and risk

factors. Vet. Microbiol. 2016; 195:115-22.

38. Leahy A, Cummings K, Rodriguez-Rivera L, Hamer SA, Lawhon SD. Faecal
Campylobacter shedding among dogs in animal shelters across Texas. Zoonoses Public

Health. 2017; 64:623-7.

39. Greiner M, Wolf G, Hartmann K. A retrospective study of the clinical presentation of 140

dogs and 39 cats with bacteraemia. J Small Anim Pract. 2008: 49(8);378-383.

40. Crump JA, Sjolund-Karlsson M, Gordon MA, Parry CM. Epidemiology, Clinical
Presentation, Laboratory Diagnosis, Antimicrobial Resistance, and Antimicrobial Management

of Invasive Salmonella Infections. Clin Microbiol Rev. 2015; 28(4):901-37.

41. Greene CE. Enteric Bacterial Infections. In: Sykes J & Greene CE, editors. Infectious

Diseases of the Dog and Cat. 4th ed. St. Louis (Mo): Elsevier, 2011. p 370-398.

42. Plumb DC. Plumb's Veterinary Drug Handbook. 9th ed. Stockholm (WI): PharmaVet Inc.,
2018. Available from:

https://umelbourne.plumbsveterinarydrugs.com/#!/monograph/GédgDvtnJi

43. Cortese L, Sica M, Piantedosi D, Ruggiero G, Pero ME, Terrazzano G, Mastellone V,
Ciaramella P. Secondary immune-mediated thrombocytopenia in dogs naturally infected by

Leishmania infantum. Vet. Record. 2009; 164(25):778-82.

44. Jo'neill E, Acke E, Tobin E, McCarthy G. Immune-mediated thrombocytopenia associated
with Angiostrongylus vasorum infection in a Jack Russell Terrier. Ir Vet J. 2010; 63(7):434-40.

17



©CO~NOOOTA~AWNPE

45. Franga RT, Pillat MM, Silva CB, Schafer AS, Dornelles GL, Costa MM, Chaves RO, de
Andrade CM, Erhardt MM, Antoziazzi AQ, et al. Surface immunoglobulins of erythrocytes and

platelets in dogs naturally infected by Rangelia vitalii. Microb Pathog. 2018; 121:245-251.

46. Chirek A, Silaghi C, Pfister K, Kohn B. Granulocytic anaplasmosis in 63 dogs: clinical
signs, laboratory results, therapy and course of disease. J Small Anim Pract. 2018; 59(2):112-

120.

47. O'Marra S, Delaforcade A, Shaw S. Treatment and predictors of outcome in dogs with

immune-mediated thrombocytopenia. J Am Vet Med Assoc. 2011; 238(3):346-52.

48. Botsch V, Kichenhoff H, Hartmann K, Hirschberger J. Retrospective study of 871 dogs

with thrombocytopenia. Vet. Record. 2009; 164(21):647-651.

49. Overgaauw P, van Zutphen L, Hoek D, Yaya FO, Roelfsema J, Pinelli E, van Knapen F,
Kortbeek LM. Zoonotic parasites in fecal samples and fur from dogs and cats in The

Netherlands. Vet Parasitol. 2009; 163(1-2):115-122.

50. Lambertini E, Buchanan R, Narrod C, Pradhan AK. Transmission of bacterial zoonotic
pathogens between pets and humans: the role of pet food. Crit Rev Food Sci Nutr. 2016;

56(3):364-418.

51. Lefebvre SL, Reid-Smith R, Boerlin P, Weese JS. Evaluation of the risks of shedding

Salmonellae and other potential pathogens by therapy dogs fed raw diets in Ontario and

Alberta. Zoonoses Public Health. 2008; 55:470-480.

18



