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Evaluation of the microbiome is a rapidly expanding area of research. However, evidence-

based application of research as it relates to clinical canine cases (i.e., doggie diarrhea) can 

seem unclear. This session will summarize current knowledge on the microbiome and GI 

microbiota and discuss practical and specific therapeutic gut manipulation therapies 

(nutrition, pre- and probiotics, fecal transplants) in canine diarrhea (acute and chronic). 

 

Definitions of key terms are important to understanding of the session: 

 

Microbiome refers to the total number of microorganisms and genetic material. 

Microbiota refers to the microorganisms in different ecosystems in the body, e.g., the gut.  

Microbiota dysbiosis is an altered composition (change, shift) in the host’s ‘normal’ bacterial 

microbiota. 

Probiotics are live microorganisms which are thought to provide a health benefit when 

administered in adequate amounts. 

Prebiotics are nondigestible food ingredients that stimulate the growth and/or metabolism of 

one or more health promoting bacteria. 

Fecal microbial transplant (FMT) is the administration of a fecal suspension from a donor 

into the gastrointestinal tract (colon) of a recipient. 

 

 

The microbiota of the intestinal tract provides the animal (dog, human, etc.) with nutrition, 

modulation of the immune system, and defence against pathogens. At this time, we think 

that the intestinal microbiota is composed of 4 main bacterial phyla: Firmicutes, 

Bacteroidetes, Proteobacteria, and Fusobacteria. While characterization of gut dysbiosis is 

in the early stages, recent metabolomic studies indicate the consequences (and role) of gut 

dysbiosis in some disease states. 

 



In healthy animals, ‘normal bacteria’ (aka, non-pathogenic) work towards synthesizing 

vitamins (e.g., folate, biotin, B12, vitamin K) and essential amino acids. Additionally, these 

bacterium deconjugate bile acids, ferment gut luminal contents, and produce hydrogen, 

methane, ammonia, sulphur dioxide and short chain fatty acids (SCFAs).  

 

As research on the microbiome evolves, we have also become more aware of the impacts of 

antimicrobials and other drugs on gut health. Specifically, studies on metronidazole and 

tylosin, which are commonly used in canine GI disease. This research seems to indicate that 

we may be doing ‘more harm than good’ with these treatments for various canine diarrhea 

presentations. 

 

Canine diarrhea (acute and chronic): 

 

To date, only a few studies have described the fecal microbiota of dogs with acute and 

chronic GI disorders. In dogs with acute diarrhea, particularly those with acute haemorrhagic 

diarrhea (AHD) there are significant alterations in the microbiome vs. healthy dogs. Dogs 

with clinically active IBD demonstrate decreased Faecalibacterium spp. and Fusobacteria, 

which subsequently increase upon resolution of the IBD. Overall, work seems to indicate 

that the bacteria that decrease during disease states are those that produce short-chain fatty 

acids that promote gut health. Assessment of the canine microbiota is currently offered 

through a commercialized Dysbiosis Index. 

 

Therapeutic gut manipulation: 

 

Most studies on therapeutic gut manipulation are on pre- and probiotics and dietary fibre. 

The research (human and veterinary-canine) will be reviewed on these studies during the 

session, along with information on fecal microbial transplants (FMT). 

 

Probiotics:  

 

The proposed role of probiotics in reducing the severity or duration of diarrhea is that they 

compete with pathogenic bacteria or viruses and provide antagonism of these through 

antimicrobial metabolites. In dogs, product manufacturers are working to create and market 

probiotics that meet quality assurance (QA) standards (safe, pure, stable, efficacious) and 

are beneficial.  

 

Prebiotics:  



 

The most common prebiotics are fructans, followed by mannans, lactosucrose, and 

lactulose. There is limited research on these products in dogs, with studies limited to nutrient 

digestibility, microbial concentrations in feces, and fecal protein catabolites.  

 

Fecal microbial transplant (FMT) 

 

In dogs, FMT has been performed for a variety of chronic and acute (e.g., parvo) 

enteropathies. Research is limited; however, published studies and practical application 

appears to indicate a benefit. FMT in dogs is commonly administered through colonoscopy 

or retention enema. Appropriate care and screening of donors (donor stool) is advised.  

 

Resources: 

 

The Gastrointestinal Microbiome: A Review. P.C. Barko, J Vet Intern Med 2018;32:9–25 

 

Clinical effect of probiotics in prevention or treatment of gastrointestinal disease in dogs: A 

systematic review. Jensen, Bjørnvad. J Vet Intern Med 2019;33:1849–1864. 

 

Texas A& M: Dysbiosis Index, accessed Feb 2021: 

https://vetmed.tamu.edu/gilab/service/assays/canine-microbiota-dysbiosis-index/ 

 

Therapeutic Manipulation of the Gut Microbiome in Veterinary Patients, Stanley L. Marks, 

Proceedings, WSAVA Microbiome, July 2019 

 

Use of metronidazole in dogs with acute diarrhoea. Holden R, Brennan M BestBETS for 

Vets, 2020-11-09. Retrieved December 30, 2020, from https://bestbetsforvets.org/bet/574 

 

A randomized double blinded placebo-controlled clinical trial of a probiotic or metronidazole 

for acute canine diarrhea. Shmalberg JW, Montalbano C, Morelli G, et al Front Vet Sci 

2019:163:1-8. 

 

Metronidazole treatment of acute diarrhea in dogs: A randomized double blinded placebo‐

controlled clinical trial. Langlois DK, Koenigshof AM, Mani R J Vet Intern Med 2020:34:98-

104. 

 

 

https://vetmed.tamu.edu/gilab/service/assays/canine-microbiota-dysbiosis-index/
https://bestbetsforvets.org/bet/574
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Canine parvovirus is a common GI infectious disease presentation to veterinary 

practitioners. However, these cases (and pet-owners) often come with unique spectrum of 

care needs, i.e., evidence-based care option needs along the socio-economic (financial) 

spectrum.   

 

Evidence-based veterinary medicine (EBVM) can be defined as the use of the best relevant 

evidence in conjunction with clinical expertise to make the best possible decision about a 

veterinary patient. An evidence-based veterinary medicine (EBVM) approach to patients 

(and concepts applicable to many other diseases) are critically important, particularly in light 

of current economic challenges facing pet owners and veterinary care. A recent publication 

(Stull et al. 2018) sought to raise awareness of the need for this, along with spectrum of care 

(defined above). Additionally, the commentary proposed initiatives to improve access to care 

for dog-owners and overcome barriers that prevent veterinary interventions across a wide 

spectrum of canine health care needs.  

 

This case-based interactive presentation will describe current evidence-based therapies for 

canine parvovirus and address spectrum of care considerations (and conversations) for the 

individual dog-owner. Resources on evidence-based (EBVM) practice and PICO question 

creation are provided below and will be demonstrated during the session. 

 

Parvo virus can cause one of the most common presentations of infectious GI disease in 

unvaccinated dogs, particularly young dogs. These patients can present with a variety of 

clinical signs and severity of these, which frequently makes therapy choice and discussion 

with owners challenging. An EVBM approach can assist with management decision-making 

and allow for incorporation into a spectrum of care approach with practical cost ranges. This 

technique is outlined in the session and summarized below. 

 

One of the first steps in the EBVM process is asking a clinical question, which would next 

lead to the creation of a PICO question. As such, one way to approach a patient with 

parvovirus might be with the following PICO question: In dogs with parvoviral enteritis 



infection (P), what is the impact of outpatient treatment (I) as compared with inpatient 

hospitalisation (C) on patient survival (O)? 

 

The next EBVM steps might include the following assessment of the literature: 

 

Table: Summary of literature review findings, limitations, and strength of evidence.  



 Source 

(Date 

Published) 

Study Design Population 

(Study 

Participants) 

Outcomes Key Findings-Risks-Prognosis Limitations 

   

 col 

   of 

 al 

 

JVECC 

(2017) 

Prospective 

randomised 

trial  

40 client-owned 

dogs that had 

not received a 

parvovirus 

vaccine, tested 

positive on in-

house faecal 

ELISA and had 

not previously 

received any 

treatment.  

 

Dogs divided 

into 2 treatment 

groups: 

inpatient 

protocol (IP) 

and outpatient 

protocol (OP) 

Survival to 

discharge, 

death/euthanasia, 

or ‘failure’ of 

outpatient 

treatment 

protocol  

16/20 dogs in the OP 

successfully survived to 

discharge, 3/20 died, and 1/20 

was transitioned to the IP 

18/20 dogs on the IP survived 

to discharge  

 

No statistically significant 

difference in survival or length 

of hospitalisation between the 

two protocols  

 

All non-survivors were less 

than 4kg 

4/5 non-survivors and the one 

OP failure were less than 4 

months old    

IP group had significantly 

lower lactate, and significantly 

higher increase in potassium 

during hospitalisation  

All non-survivors and 1 OP 

failure were persistently 

neutropenic  
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meant th    

underpo    

not have   
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protocol  

 

The OP    

intense   

would re   

owners t     

dedicate   

to at hom    

daily vet  

 

The cos      

still high   

financial   

owners  

  

  d 

  

  s 

JAVMA 

(2017) 

Retrospective 

case series 

130 client-

owned dogs 

presenting to a 

first opinion 

Dogs either alive 

or euthanised at 

3 days post 

diagnosis as 

97/130 were alive at 3 days post 

diagnosis  

33/130 had died or been 

euthanised within 3 days  

Measured o   

fairly limited   

protocol was     

3 days but f   



 

 

 

Clinical question: In dogs with parvoviral enteritis infection (P), what is the impact of 

outpatient treatment (I) as compared with in-patient hospitalisation (C) on patient survival 

(O)? 

 

Summary: Two papers were identified that address this PICO. Overall, the evidence 

available to evaluate the PICO was considered moderate (1 RCT, 1 case series; both with 

important study limitations).  

 

Based on the above, outpatient treatment of parvovirus does appear to reduce survival when 

compared to inpatient treatment, but it should (and can) still be considered as an acceptable 

option for financially constrained clients with a thorough discussion regarding outcomes.  

 

In this spectrum of care scenario, owners should be cautioned that there may be a lower 

survival (vs. in-patient protocol) and that treatments at home can be intensive. Daily physical 

examination by a veterinarian and point of care testing should be performed where possible 

(1), and patients may benefit from a high calorie diet (2).  

 

 ent 

  

 tis 

private practice 

that tested 

positive for 

parvovirus on 

in-house faecal 

ELISA and 

were not 

hospitalised for 

treatment 

determined by 

phone call with 

owner.  

 

The majority of dogs were treated 

with sub-cutaneous fluids and 

maropitant, with most also given 

pain relief, antimicrobials or de-

wormers 

 

Only a prescribed caloric 

supplement was shown to have a 

significant effect on survival 

(p=0.02)   
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Outpatient treatment is less likely to be successful (and might not be recommended) if the 

patient is young (<4 months), small breed (<4kg) or presenting with severe disease signs 

(1).  

 
Spectrum of care and cost ranges for treatment options: All prices as recommended 
in the CVMA fee guidelines for PEI.  
 

<$100 dollars and no veterinary consultation included:  

 

Risks and benefits to discuss with clients – Unfortunately due to the nature of parvovirus it is 

unlikely that puppies will survive without significant (OP or IP) supportive care. If finances 

are limited to this degree and particularly in scenarios where the patient has the risk factors 

above (i.e. young, small breed, etc.), then euthanasia may be the most humane option.  

 

Euthanasia - $87.50  

At home burial – no cost  

Total - $87.50 
 

$100-$500:  

 

Risks and benefits to discuss with clients – Even without hospitalisation, at home care for 

parvovirus is very intensive and will require someone to be at home with the puppy to ensure 

that temperature and hydration status is well controlled. Survival on the Colorado protocol 

was 80% (1), but following the complete protocol would be upwards of $500 dollars, so this 

is not possible. Survival rate may be further reduced using this modified protocol. If the dog 

is <4kg or <4months or presenting with severe signs, then survival is less likely. In this 

spectrum setting, an outpatient protocol is less likely to be successful and may not be 

recommended (1).  

 

Consultation - $71.90  

Parvo ELISA - $50  

PCV and total protein once - $22.80 

Complete blood count once - $67.80 

Venous blood gas and electrolytes once- $50 

Medications - $150 

Food - $50 

Home supplies - $20 



Total: $482.50 
 

>$500: 

 

Risks and benefits to discuss with clients – While this is the “gold standard”, Parvo is a 

serious disease and despite following IP treatment protocols, the prognosis may remain 

guarded and therapy may not be successful.  

 

This IP treatment was taken from in inpatient protocol used in the randomised control trial. It 

is the protocol used at Colorado State University (a large referral centre and teaching 

hospital) and will be comparable to the treatment protocols used in many facilities of a 

similar standard. Survival on this protocol was 90%.  

 

Consultation - $71.90  

IV set up and maintenance - $166.70  

IV maintenance for 2-3 days - $131.80 - $197.70 

Hospitalisation with extensive care for 3-4 days: $229.50 - $306.00 

Daily treatment with multiple injections 3-4 days – $170.10 - $226.80 

Faecal flotation – $28.50  

Parvo ELISA - $50  

PCV and total protein 3-4 days - $68.40 – $91.20 

Complete blood count 3-4 days - $203.40 – $271.2  

Venous blood gas and electrolytes 3-4 days - $150 - $200 

Medications - $200 

Total - $1470.30 – 1810.00, This fee may be increased dependent on hospital protocols 
for infection control needs for parvovirus puppies. 
 

Resources: 

 

1.  Venn EC, Preisner K, Boscan PL, Twedt DC, Sullivan LA. Evaluation of an outpatient 

protocol in the treatment of canine parvoviral enteritis. J Vet Emerg Crit Care. 2017 

Jan 1;27(1):52–65.  

2.  Sarpong KJ, Lukowski JM, Knapp CG. Evaluation of mortality rate and predictors of 

outcome in dogs receiving outpatient treatment for parvoviral enteritis. J Am Vet Med 

Assoc. 2017 Nov 1;251(9):1035–41.  

 

Other resources: 



Infectious Diseases of the Dog and Cat. Weese and Evason. CRC Press. July 2019. 

Barriers and next steps to providing a spectrum of effective health care to companion animals. 

Stull, Jason W., et al. Journal of the American Veterinary Medical Association 253.11 (2018): 

1386-1389. 

 

Stanton Foundation: Canine Spectrum of Care for General Practitioners Funding Grant. 

Evason, Stull. February 2019. 

 

How the evidence-based veterinary medicine manifesto for better animal health was 

developed. Vet Rec 2020:187:e38.  
 

Centre for Evidence-based Veterinary Medicine web site. Accessed February 2021.  

https://www.nottingham.ac.uk/cevm/about-the-cevm/evidence-based-veterinary-medicine-

(evm).aspx. 

  

Risk reduction and management strategies to prevent transmission of infectious disease 

among dogs at dog shows, sporting events, and other canine group settings. Stull J, Kasten 

J, Evason M, et al. Journal of the American Veterinary Medical Association: September 

2016.  

 

 

 

 

 

 

 

https://www.nottingham.ac.uk/cevm/about-the-cevm/evidence-based-veterinary-medicine-(evm).aspx
https://www.nottingham.ac.uk/cevm/about-the-cevm/evidence-based-veterinary-medicine-(evm).aspx
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Nutrition is a basic component of an animal’s survival needs and overall health. However, a 

disconnect between veterinary recommendations and client pet feeding practices can occur. 

These nutritional choices can impact both pet and human health through infectious disease 

risks related to handling and feeding raw meat-based foods. This session will summarize 

alternative diets and provide a view of pet-owner decision-making surrounding nutrition. 

 

Definition of Alternative diets: 

 

These diets are those that fall into one or more of the following categories: 1) vegetarian or 

vegan, 2) home-made (cooked or not), and 3) raw diets (may be homemade or commercial). 

Vegetarian diets typically don’t include any types of meat, poultry or fish and may include 

eggs and dairy products.  Vegan diets avoid all animal products, including flavourings, 

gelatin or supplements derived from animals. Homemade diets can vary widely, as can raw 

food diets; however, the latter are usually composed of raw meat, and may be partially or 

completely fed. 

 

How common is alternative diet feeding? 

 

Regional Canadian data1 compiled on companion animal clients (dog and cat owners) 

visiting the Atlantic Veterinary College (UPEI, Canada) teaching hospital revealed that: 

 

⇒ An unexpectedly high proportion of clients reported feeding homemade (37%) and 

raw meat-based diets and products (30%). 

⇒ Of the 30% of clients reporting that they fed raw meat-based diets, about half of them 

fed raw meat exclusively and the other half reported that they partially fed raw meats. 

 

Results from another recently published observational study of pet feeding practices2 

reported prevalence numbers also. This study demonstrated that, while conventional diets 

(e.g. kibble based) were the predominant method of pet feeding, more recent data indicates 



that unconventional diets (e.g. homemade, raw meat based, vegan, vegetarian) are more 

prevalent today than ever before.2  According to the study, 79% dogs and 90 % cats are 

offered conventional food; however, only 13 % of dogs and 32 % of cats are fed 

conventional foods exclusively. Approximately 2/3 of dogs and 50% of cats are also regularly 

offered homemade and raw food. The study stressed that due to the ‘risk of nutrient 

insufficiency and associated conditions that have been attributed to unconventional feeding 

practices, veterinarians must be aware of pet feeding.” 

 

What are pet owner motivations for alternative diet feeding? 

 

Pet owner motivations for feeding alternative diets typically fall into one (or more) of the 

following categories: 

 

⇒ Desire to feed pet according to personal beliefs, e.g., owner is vegetarian 

⇒ Distrust of commercial pet foods and pet food industry 

⇒ Desire to use or avoid certain ingredients, e.g., corn, byproducts, etc. 

⇒ Belief that cooking (processing) food destroys vital nutrients, enzymes 

⇒ Desire to feed an ‘evolutionary diet’, e.g., raw-meat based 

⇒ Belief that diet is better for specific medical conditions, e.g. cancer, skin conditions 

⇒ Belief that diet (and treats) provide health benefits over (or superior to) conventional 

feeding 

 

Results from a recent study (2019)3 that surveyed dog-owners’ motivations, attitudes and 

practices specific to feeding raw meat-based diets (RMBD) are enlightening. This publication 

revealed that about 80% of pet-owners had completely abandoned commercial pet food and 

showed marked distrust to these, especially towards the lack of clarity on the ingredients 

used.  The majority of owners believed RMBDs to be absolutely safe for dogs - and reported 

that feeding these diets led to a shinier coat, muscle mass gain, and cleaner teeth over 

feeding their pet conventional diets. Over half of this group of owners also reported that 

‘controlling the composition and quality of the ingredients provided to their animals was the 

main advantage of RMBDs’.  

 

What are risks associated with home-made and/or RMBDs? 

 

These concerns range from the physical, (i.e. fractured teeth, mouth or jaw injuries and 

obstructions (e.g., esophagus, trachea, stomach, small intestine, colon, rectum) and 



complications of obstructions (e.g., sepsis, peritonitis, constipation)) to the infectious. The 

latter include, food safety issues, bacteriologic and/or parasitic contamination of diets, 

increasingly concerns surrounding MDR pathogens, and human health concerns.4,6 

 

How to evaluate home-prepared diets?  

 
Home prepared diets can be a wonderful thing IF prepared properly, consistently and under 

the direction of a veterinary nutritionist (vet boarded or PhD). For example, homemade diets 

may be useful for dogs with multiple health concerns as they offer the owner (and 

veterinarian) more control of the ingredients and greater nutrient customization to meet 

specific health concerns.   

 

However, nutritional adequacy concerns are a key issue since owners may have incomplete 

nutritional information or the nutrient profile may not be appropriate for the pet. As well, the 

client might not follow the recipe instructions, and checking the nutritional adequacy of 

recipes is not a simple task.  

 

To correctly assess the nutrient profile of a diet requires software, formulation skills, 

nutritional knowledge, clinical expertise and access to databases of available ingredients. 

Below are a few quick tips to help veterinarians evaluate a home-prepared diet.5 The diet 

should: 

 

⇒ Be a clear and specific recipe provided by a nutritionist (vet boarded or PhD) 

⇒ Include the following:  

o a protein source  

o a fat source/essential fatty acid source 

o a carbohydrate source (including fibers) 

o a calcium source (e.g. calcium carbonate) 

o a dog/cat specific vitamin/mineral supplement (i.e. premix) 

 

After assessing the diet for the above, the veterinarian should discuss with the client if a 

nutrient source is missing and offer nutritionally adequate recipes formulated by a qualified 

veterinary nutritionist (or referral). 

 

If a client wishes to feed their pet an alternative diet, it’s important to offer guidance on 

complete and balanced diet options from nutritionists with advanced training.  Remember 

that if the owners have questions that you are not comfortable answering, they have unusual 



requests (e.g. wanting to feed their pet a vegetarian or vegan diet), or the patient has a 

complex medical condition, it’s always an option to refer the patient to (or consult with) a 

veterinary boarded or PhD nutritionist for a homemade diet recommendation or diet 

formulation.  I always try to remember that, as a veterinarian, at the end of the day, I am 

legally accountable for my recommendations, and my number one priority is animal and 

human health and safety. 

 

Nutritional assessment and communication:   

 

It’s so important that veterinarians and their teams speak with every pet owner regarding 

their pet’s diet and complete a nutritional assessment at every visit.  Learn what foods your 

patient is being fed and perform a quick assessment (e.g. WSAVA Diet history 

questionnaire) in order to determine the nutritional adequacy of the diet.  Ask open-ended 

questions so that the owner tells you everything that their pet eats throughout a typical day 

(or week), starting first thing in the morning right through to the end of the day. This also 

includes treats. As a wise nutritionist told me, ‘Diet includes everything that goes into the 

pet’s mouth’. At this time, you can also address any concerns with homemade diets or food 

safety, e.g. raw-meat based diets.   

 

Educating clients about food safety 

 
To keep everyone safe during food preparation for the pet, veterinarians should advise pet 

owners to follow kitchen hygiene, infection control and food safety practices. This includes 

common sense things like: washing hands immediately after handling pet food or feces and 

before preparing/eating food; keeping young children away from pet feeding areas; and 

storing food in a cool, dry place (away from where human food is stored/prepared).   

 

Raw meat and eggs can be (and frequently are) contaminated with pathogenic bacteria 

and/or parasites.  The following steps should always be taken if feeding a raw diet: 

 

• Wash hands and surfaces thoroughly after handling 

• Clean and disinfect all surfaces that the food touched 

• Freeze until ready to use 

• Keep away from other (human) food 

• Don’t let pet lick around your mouth and face after eating 



• Be especially careful with young children (under 5 years of age) and 

immunocompromised individuals (e.g. human diabetics, etc.) 

 

Do clients want us to talk about nutrition and exercise for pet health? 

 
Yes. In terms of owner awareness and veterinarian communication about pet nutrition, the 

Atlantic Veterinary College study1 revealed that the majority of pet owners are interested in 

veterinary directed discussions on nutrition and exercise.  However, only approximately 1/3 

of clients recalled always discussing nutrition with their veterinarian during veterinary visits. 

The remainder of respondents reported their recall of nutrition discussions with their vet as 

occurring intermittently. 

 

  

Resources: 

1. Nutrition and Exercise Knowledge, Attitudes and Practices of Clients at a Small 

Animal Teaching Hospital. Evason, et al. Canadian Veterinary Journal, May 2020. 

2. An observational study of pet feeding practices and how these have changed between 

2008 and 2018. Dodd, et al. Vet Record, June 2020. 

3. Raw meat-based diets (RMBD) for dogs: survey of owners’ motivations, attitudes and 

practices, Morelli et al. March 2019 

4. Raw diets for dogs and cats: a review, with particular reference to microbiological 

hazards. JSAP April 2019. 

5. Handling alternative dietary requests from pet owners. Parr JM, Remillard RL. Vet 

Clinics of North Am: Sm Anim Pract 2014. 

6. Infectious Diseases of the Dog and Cat. Weese and Evason. CRC Press. July 2019. 
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