
I V C  E V I D E N S I A ”Harley”, 7 mth old intact male standard poodle

• Diarrhea and hyporexia 3.5 month of age 

• Isospora canis and Toxocara canis +

• Persistent hyporexia + diarrhea continued

• Normal routine blood work + ACTH stim. test

• Refuses to eat elimination diet, hydrolyzed diet etc..  

Endoscopy  (6 months of age): 

• Marked lymphoplasmacytic and mildly eosinophilic chronic duodenitis.  
Moderate erosive lymphoplasmacytic and eosinophilic gastritis, ileitis, 
colitis

• Moderate fibrosis all segments 



I V C  E V I D E N S I A Increased activity level

Reduced
inflammation? 

Modulation of the 
microbiome and 

metabolome?

↓ corticosteroids? Alteration of the 
gut-brain axis? 
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• 3rd novel protein source 

• Prednisolone 1.25 mg/kg + probiotic SLAB51 – poor effect 

• Olsalazine + loperamide – no effect

• Melena - metronidazole → no melena, still diarrhea

• 8th visit for diarrhea, anorexia, now vomiting, appears to be in 
pain 

• Moderately depressed, moderately dehydrated, BCS 4/9, tense 
abdomen, painful on palpation

•  If no response within a few days - euthanasia

”Harley”, 7 mth old intact male standard poodle



= very limited

information+

Dogs w acute or chronic diarrhoea- exclude bacterial

infection of the GI tract with culture?

Impossible to differ

dogs w. CE from 

healthy dogs w. 

fecal culture



Intestinal microbiota

• Very complex eco system 

• 5% detected with conventional culture!!

• Consists mainly anaerobes (e. g. Faecalibacterium – up to 16% -
very difficult to culture )

• Modern molecular tools (16s rRNA etc) ➔ up to 450 different 
bacterial species in the jejunum

• Gastroenteritis ➔ pathogen ➔ antibiotics



Dysbios in acute and chronic gastroenteritis

• Most significant alterations compared to healthy dogs: 

• Less diverse microbiome – depletion, fewer bact. species

• Significant reduction of beneficial microbes -  short-chain fatty acid

producing bacteria
(Blautia spp., Faecalibacterium spp., Turicibacter spp Fusobacterium spp)



Good vs bad party in the gut

Diversity – lots of different bacterial taxa

Buffer – good vs ”bad” ones

Food – SCFA energy source colonocytes

Nice (antiinflammatory) atmosphere –

SCFA, indole, secondary BAs

No leakage – SCFA + indole enhances barrier function and tight junctions

Healthy motility – SCFA

Control of proliferation of negative bacteria – 2nd BAs

Efficient cleaning up – Cl. hiranonis converts primary BAs to 2nd BAs



Good vs bad party in the gut

Less diversity – less buffer capacity

Lack of food – SCFA

Toxic atmosphere – proinflammatory –

SCFA, indole, secondary BAs

Leakage – indole, SCFA

Accelerated motility - SCFA ↓, Primary bile acids ↑

Increased proliferation of E.coli. Cl perfringens, Cl. difficile



I V C  E V I D E N S I A

Healthy fecal FMT donor
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• FMT - rectal enema; 5 g/kg BW 

• Frozen feces thawed and blended w NaCl

• Started eating within 12 hours, very alert within 24 hours, 
diarrhea stopped

• Sent home the day after; scheduled to come back for repeated 
FMT

• Weaned of metronidazole, under treatment single protein diet + 
prebiotics + methylprednisolone + chlorambucil EOD 3 years 
later

”Harley”, 7 mth old intact male standard poodle
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FMT → transfer microbiota from healthy donor to recipient with a disease

→ improve the microbiome/decrease disease activity 

Fecal microbial transplantation (FMT)



FMT in people:

Mentioned in a Chinese textbook of emergency medicine in 
320 A.D (Hong Ge)

Excellent effect in chronic recurrent Clostridiodes difficile inf. –
better than antibiotics

Grade 1 evidence in treating ulcerative colitis and Crohn’s disease
(Paramsothy et al 2017; Cheng et al 2021)

Fresh or frozen feces from healthy donors equally effective

Can be deposited in the colon, duodenum or po - equally effective
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=fertilizer

=new grass seeds

=new eco system



FMT protocol; Evidensia Specialist Animal 
Hospital, Helsingborg

1. Use fresh or fresh frozen feces, 5 gr/kg BW of recipient, 
dogs> 25 kg BW - 3 gr/kg BW

2. Remove visible grass etc, blend feces w NaCl in blender to 
suitable texture. Filtrate w sieve!

3. Aspirate in 60 ml syringes

4. Recipient – walked for 30 minutes prior to transplantation, 
(no food 6-8 hrs prior to procedure)

5. (Sedation optional) – we often use a low dose of ACEP (0.1 
mg/kg) 



FMT protocol; Evidensia Specialist Animal Hospital, 
Helsingborg

Measure the catheter – from the tip to the level of the last rib

Attach the catheter to the syringe, fill the catheter w. the transplant

Insert the catheter after lubrication 

Position – standing dog or lying on the abdomen

Hold one hand on the connection between the catheter and the 
syringe, give the transplant. Remove the catheter

Let the dog owner drive home slowly, no walks or food for a few 
hours

+



I V C  E V I D E N S I A

Cryopreservatives?



Parvovirosis
n=66

Standard tx
+ FMT 

Standard tx=  
a.b, i.v fluids

Sent homeDay 3 Day 6

Mortality7/33 (21%) 12/33 (36%)

http://images.google.se/imgres?imgurl=http://bp1.blogger.com/_vHywKEgFExU/RcBOuCpnljI/AAAAAAAAAJY/PmFYikEXDzc/s400/cartoon_puppy.jpg&imgrefurl=http://dearpuppy.blogspot.com/2008/09/lovely-sin-city.html&h=400&w=347&sz=28&hl=sv&start=34&usg=__k5HEEzVyBNoDI8xZyyGXm_deF-A=&tbnid=KWaTaSID2edA6M:&tbnh=124&tbnw=108&prev=/images?q=puppy&start=18&gbv=2&ndsp=18&hl=sv&sa=N


I V C  E V I D E N S I A

n=18
1 x FMT=11
7 d Mtz=7



I V C  E V I D E N S I A

n=18
1 x FMT=11
7 d Mtz=7

Antibiotics  - DI ↑, C. hiranonis ↓, normalizes after several weeks -
but not in all dogs (Manchester et al 2019, Chaitmann et al 2020) 



I V C  E V I D E N S I A

• Retrospective study based on a computerized data base search, Feb 2019 - 
July 2022  (Evidensia Specialist Animal Hospital; SWE)

• Compare disease activity based on Canine IBD Activity Index (CIBDAI) pre-and 
post FMT in dogs with chronic enteropathies (CE) 



I V C  E V I D E N S I A Materials and methods I

• Inclusion criteria: 

• Dogs with CE not responding satisfactorily to evidence-based 
treatment protocols, treated with FMT

• Follow-up available for at least 3 months

• Exclusion criteria:

• Starting new immunosuppressive treatment or diet in parallel 
with FMT

• Increasing the dose of current maintenance therapy

• Intestinal parasites 



Materials and methods II

• FMT - rectal enema; 5 g/kg BW recipient, BW>30 kg – 3 g/kg

• Frozen feces blended w NaCl

• Maximum storage time 3 months

• Three different donors; healthy, “no pathogens”, DI <-3, CIBDAI <3, 
no antibiotics

• “Superdonor” Toxic  used in >90% of FMTs



I V C  E V I D E N S I A

•   41 dogs, 7-156 (median 76) months of age included

• 29 different breeds; GSD (4/41), Golden retr. (3/41), mixed breed (3/41)

     Treated for CE 1-110 months (median 20) 

• 34/41 histologically verified CIE various severity (WSAVA)

• The majority (24/41) had partially immunosuppressant-responsive
enteropathy (P-IRE)

Results – baseline dataTA AT INCLUSION



I V C  E V I D E N S I A

• Main complaints: diarrhea (32/41), lethargy (18/41), side 
effects of/difficulties tapering corticosteroids/needing 
antibiotics (17/41), +/- signs of pain/abdominal discomfort 
(13/41)

• Majority of dogs on a hydrolyzed protein diet¨

• 38/41 on corticosteroids, 23/41 2nd line immunosuppressives

➢ MMF 8, CSA 7, chlorambucil 6, azathioprine 2

Results – baseline dataTA AT INCLUSION



I V C  E V I D E N S I A

• 1- 5 FMTs (median 3) given w 10-20 days interval

• 30/41 dogs (71 %) received 3 FMTs;  2 non-responders 1 FMT

• Clinical improvement 31/41 dogs (76 %)

• 26 good response, 5 short-lasting response, 10 dogs no 
response

• 23/31 responders further improvement after FMT 2 and/or FMT 3

• If no clinical response seen after FMT 2, no response to FMT 3

RESULTS – FMT Results – FMTAT INCLUSION



I V C  E V I D E N S I A

Results – CIBDAI before and after FMT
(Wilcoxon matched signed rank test)

Pre Post

Range 2-17 1-9

Median 6 2



Dysbiosis index at baseline in responders vs 
non-responders (Unpaired t-test)

n=9

R Non-R

Range -5 - 3.3 -0.7 - 6.7

Mean 0.4 3.4

n=8



I V C  E V I D E N S I A

Improved 

 activity level 24/41

 fecal scores 24/41

 BCS 8/41

 appetite 6/41

Decreased

 Corticosteroids 10/41

Stopped/avoid repeated antibiotics 

 3 dogs 

  

RESULTS – FMT Results – FMTAT INCLUSION



I V C  E V I D E N S I A Increased activity level

• 8/24 dogs w. increased activity level post FMT not reported as 
lethargic before

• Expressed as: 

• Taking more initiatives to play/interact owner and/or other dogs

• More active during walks, longer walks, walking in front of the 
dog owner instead of behind, more social/inquisitive

• Spending less time sleeping during daytime

• Placebo? 

• Often mentioned unrelated people (doggy day care, distant
friends/relatives )



I V C  E V I D E N S I A

Reduced
inflammation? 

Modulation of the 
microbiome and 

metabolome?

Alteration of the 
gut-brain axis? 

Self-assessed quality of life ↑ ↑ for 3-6 months post 
FMT

Fatigue ↓ ↓ up to 6 months post FMT



Reduced
inflammation? 

Modulation of the 
microbiome and 

metabolome?

Alteration of the 
gut-brain axis? 

• γ-amino butyric acid 
(GABA)

• glutamate
• noradrenaline
• dopamine

SCFA 

Gao et al 



I V C  E V I D E N S I A

• Chronic, partially refractory, diarrhea all his life + atopic 
dermatitis, pyodermia & chronic otitis

Somewhat stable on high doses of corticosteroids

No effect of azathioprine, cyclosporine or multiple dietary trials 

Responds to tylosin or mtz during flare-ups

Clinical improvement after chlorambucil added 2.5 y previously

“Moltas”, intact male GSD, 5 Y/A, NRE/IRE/ARE



I V C  E V I D E N S I A

Re-check April 2020: doing worse, monthly flare-ups 
diarrhea, regurgitations, lethargy. Three courses of 
Tylosin in 4 mths

Tx: Budesonide 3 mg EOD, methylpred. 4 mg EOD, 
chlorambucil 3 mg EOD, cobalamin 1 mg/w

Phys. ex.: Marked abdominal pain

Clin chem: Alb 28 g/L (30-45), TP 51 g/L (61-75), B12 221 
pmol/L (180-708) (- Alb 2.8 g/dL (3.0-4.5); TP 5.1 g/dL (6.1-7.5))

Fecal parasites: not found

“Moltas”, intact male GSD, 5 Y/A, NRE/IRE/ARE



I V C  E V I D E N S I A

3 FMTs:

• Regurgitations stopped after FMT 1

•  Feces improved + more playful after FMT 2 

•  FMT 3: no diarrhea or palpable abdominal pain

Normalization albumin/protein/B12

January 2022: Mild flare ups every 3rd mth, lasting 1-2 days

Serum biochemistry WNL, no abdominal pain 

Relapse after 19 months – responded to repeated FMT

“Moltas”, intact male GSD, 5 Y/A, NRE/IRE/ARE



I V C  E V I D E N S I A

Just give Tylosin – it isn’t used

for human consumption, so 

antimicrobial resistance is not a 

problem 

Common argument: 

Tylosin

Erythromycin Azithromycin



59% 28% 2%

Farm A

Tylosin used as 

growth promoter

Farm B

Tylosin used to  

treat diseases

Farm C

Tylosin not used

at all

n=1187 Enterococci isolates
% erythromycin resistant fecal samples:



Ljungquist et al 2016:

Belas et al 2020: 

Toombs-Ruane 2020:

n=20 
=27 

=20 

=9 10/20 household
sharing of AMR 

n=23, UTI 

2/23 households sharing of AMR: 
ESBL or AmpCBL producing E. coli 

n=22 

ESBL+/AmpC + Enterobact.

n=22 2/22 households sharing of AMR: 
ESBL or AmpCBL producing 
Enterobact.

Documented risk of household sharing of AMR genes 



I V C  E V I D E N S I A FMT donor screening – preliminary recommendations

Age/signalment/environment 

▪ minimum 12 months to middle aged 

▪ clinically heathy (no abnormalities found on clinical examination or history)

▪ CIBDAI < 3

▪ acceptable body condition score (BCS 4-6/9)

▪ CBC + serum biochemistry WNL

• No raw food diets

• No antibiotics (min. 6 mths) 

▪ Indoor cats from single households ➨minimize risk of infections

▪ Cats - minimum 6 weeks in the household



I V C  E V I D E N S I A

Screening (recommended)

▪ Normal Dysbiosis Index

▪ Salmonella 

▪ Campylobacter jejuni 

▪ Giardia and Cryptosporidium

▪ other intestinal parasites with 

centrifugal fecal flotation

▪ Cats +

▪ Tritrichomonas foetus

▪ Enteric coronavirus (PCR 

recommended; once for cats in 

indoor single-cat-household)

▪ FIV and FeLV

Frequency

▪ Minimum every 6 months, potentially 

more frequent based on risk /environment 

FMT donor screening – preliminary recommendations



Indications for FMT
• Parvovirosis

• Acute gastroenteritis

• Young animals with chronic diarrhea

• after infections or antibiotic use

• not responding to dietary trials

• Dogs with CE not responding optimally

• often require parallel treatment for underlying GI inflammation  



• Previously healthy ➔ acute diarrhea 3 days ➔ watery diarrhea ➔ 
melena, vomiting, anorexia, lethargy. Vaccinations up to date

• Clin ex: Mod. depressed, 5% dehydration, painful abdomen, 

 temp. 100.6 F

• Admitted for hospital care

• CBC+ clin chemistry: Mild hemoconcentration, mild hypokalemia, mild 
hypernatremia

• Ultrasound scan: Fluid-filled colon and stomach, no signs of 
ulcerations/FB, the rest WNL 

“Nikita”, intact mixed breed female, 7 Y/A, AHDS



• AHDS without signs of sepsis – supportive care 1st treatment of 
choice, not antibiotics 

• Tx: Supportive care with i.v fluids, semfortan, maropitant, 
PPi

• After 24 h: almost rehydrated, stressed, mucoid liquid 
feces w fresh blood oozing from the anus

“Nikita”, intact mixed breed female, 7 Y/A, AHDS



• FMT: mild sedation w. Acepromazine, lots of lubricants+ 
lidocain

• Difficult - blood clots clogging the catheter several times, 
placed ”half-way”

• Very effective – no more diarrhea, sent home the day after

“Nikita”, intact mixed breed bitch, 7 Y/A, AHDS/HGE



https://vetfocus.royalcanin.com/en/authors/linda-
toresson Clinical tools: Utilizing FMT 

in practice

Thank you!

Questions?

More on FMT:  

https://vetfocus.royalcanin.com/en/authors/linda-toresson
https://vetfocus.royalcanin.com/en/authors/linda-toresson
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