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it often does not directly reduce the dysbiosis. 
Anti-inflammatory therapy with corticosteroids 
in dogs with CE was shown to reduce the DI and 
normalize C. hiranonis after one year. FMT can 
lead to quick normalization of the microbiome, 
but in established CE the dysbiosis typically 
returns within a few weeks and multiple FMTs 
are typically required depending on recurrence of 
clinical signs.5 
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Microbiome assessment 
As the majority of fecal bacteria are strict anaerobes 
requiring specialized media, routine bacterial 
culture is not useful, and a study showed no 
agreement between different laboratories.1 

Next-generation sequencing is useful in research 
studies, but lacks reproducibility for assessment of 
individual patients. 

Dysbiosis Index (DI) is a commercially available 
PCR-based assay that quantifies core bacteria, 
and accurately predicts global microbiome shifts 
in individual patients.2 The DI is interpreted 
together with the individual bacteria, especially 
the bile acid-converting Clostridium hiranonis, as 
a decrease in its abundance is a major contributor 
to dysbiosis (see Figure 1 for interpretation).3 

Persistent dysbiosis is often seen in CE, and 
animals with non-specific clinical intestinal signs 
may also have an increased DI suggesting the 
presence of chronic intestinal dysfunction.4 The DI 
is also used to screen donors for fecal microbiota 
transplantation (FMT), as approx. 15% of clinically 
healthy animals may have subclinical dysbiosis.

Therapy
As dysbiosis is a common component of chronic 
intestinal disease, a multi-modal therapy approach 
is often needed. An increased DI in CE may reflect 
the severity and chronicity of mucosal remodeling, 
and dysbiosis typically persists even in clinical 
remission. Therapy should always consist of 
dietary manipulation as the first-line treatment, 
which can then be combined as needed with 
additional strategies such as probiotics, prebiotics, 
FMT, and in very rare cases, antibiotics. Nutritional 
therapy modifies the luminal microenvironment, 
leading to improvement in clinical signs, but 

Of Note
 ■ Persistent dysbiosis is commonly 
due to chronic tissue remodeling in 
chronic enteropathy (CE). 

 ■ Broad-spectrum antibiotics induce 
significant dysbiosis. 

 ■ Acute diarrhea leads to minor and 
transient dysbiosis.

 ■ Dietary modification should be a 
first-line treatment for CE.
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Figure 1.  Dysbiosis Index (DI) in dogs. Dogs in red have reduced abundance of C. hiranonis, a beneficial 
bile-acid converting bacterium important for maintaining a normal microbiome. A DI above 2 (dogs) or 
1 (cats) indicates a significant dysbiosis, while a DI between 0 and 2 (dogs) and 0 and 1 (cats) indicates 
mild–moderate microbiome shifts. A subset of dogs with CE has persistently increased DI with reduced C. 
hiranonis. Some dogs with acute diarrhea have a mild and transient (1–2 weeks) altered DI. Broad-spectrum 
antibiotics induce dysbiosis that normalizes within 2–4 weeks after therapy in most animals, but some 
may have persistent dysbiosis for several months. Omeprazole leads to a transient increase in the DI, but 
with normal C. hiranonis, and the DI normalizes within 1–2 weeks after therapy. Also, some animals on 
very unbalanced home-made diets (e.g., high protein/high fat (HPHF) raw meat-based diets) may have an 
increase DI, but with normal C. hiranonis.6 Published with permission from The Purina Institute Handbook 
of Canine and Feline Clinical Nutrition, 2023.
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left shift, or neutropenia, especially if a bacterial 
infection has been documented.

In addition, a subtype of CE, granulomatous colitis, 
has been reported that affects mostly Boxers and 
French bulldogs. This disease is characterized by 
invasive Escherichia coli in the colonic mucosa. 
These dogs do not respond to standard treatment 
for CE, but typically have an excellent response 
to fluoroquinolones, although long treatment 
courses are often required and resistance has been 
reported.3 In view of the severity and the etiology 
of the disease, combined with lack of response to 
conventional treatment, appropriate antibiotics 
are recommended for this form of CE. Bacterial 
culture from the colonic wall can be useful to 
assess for antibiotic resistance and guide the 
choice of antibiotic.

Antibiotic-responsive enteropathy: Does it exist?
Julien Dandrieux, BSc, Dr. med. vet., PhD, DACVIM (SAIM), MRCVS 
University of Edinburgh, Easter Bush Campus, Midlothian, Scotland, UK

Chronic inflammatory enteropathy (CE) is defined 
as primary gastrointestinal disease of three weeks’ 
or more duration. Investigation is required to rule 
out extra-intestinal disease and parasitic disease, 
followed by sequential treatment trials. Although 
endoscopic biopsies were historically obtained 
during initial investigation, this is now reserved 
for cases not responding to treatment or those with 
severe disease. Many animals respond to dietary 
change and for this reason, the first treatment trial 
is typically a food trial with a hydrolyzed or novel 
protein diet.1

Why not antibiotics as the next step?
Antibiotics, such as metronidazole, tylosin or 
oxytetracycline, were previously often used in 
cases unresponsive to a food trial. However, there 
are several arguments to discourage the use of 
antibiotics overall for CE:
• Intestinal dysbiosis is a hallmark of CE and 

antibiotics are a cause of further intestinal 
dysbiosis that can take months to resolve.

• Long-term follow up has shown that most dogs 
treated with antibiotics for CE will relapse 
and require ongoing or recurrent antibiotic 
treatment. 

• There is rising concern for development 
of bacterial resistance with inappropriate 
antimicrobial use. In view of the short-term 
response, if any, and requirements for repeat 
use of antibiotics, CE should not be considered 
as a disease justifying antibiotic use.

When to consider antibiotics?
For the reasons listed above, antibiotic treatment 
should not be considered lightly and a proposal 
for rational use of antibiotics has been suggested.2

Antibiotics should be considered in animals 
presenting with signs suggestive of systemic 
inflammation, such as pyrexia, neutrophilia with 

Of Note
 ■ Dogs diagnosed with chronic 
inflammatory enteropathy (CE) 
will typically have a short-lived 
response to antibiotic therapy and 
there is concern for development of 
bacterial resistance. For this reason, 
antibiotics should not be considered 
in the majority of dogs with CE.

 ■ Granulomatous colitis is a specific 
type of CE that has been reported 
mostly in Boxers and French 
bulldogs, where antibiotics are 
required to control the disease.

 ■ Fecal microbiota transplant (FMT) 
is a new strategy that has been 
reported to improve the intestinal 
dysbiosis that is often reported with 
CE. 
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What should we consider instead of 
antibiotics?
Nutrition is a first-choice strategy and multiple 
diet trials might be required before patients are 
determined to be non-food responsive or partially 
food responsive. Different strategies can be 
considered instead of antibiotics in dogs that don’t 
respond to a diet trial or that have recurrence of 
their gastrointestinal signs despite initial response 
(Figure 1).

If the episodes are infrequent and mild, supportive 
care at home, such as anti-emetics and/or appetite 
stimulants, is an option. For dogs with more 
pronounced signs, different strategies to modify 
the intestinal microbiome have been suggested.

Some dogs with large intestinal signs will respond 
to fiber supplementation. An alternative strategy 
is to consider the use of probiotics. However, there 
is currently little evidence-based literature on the 
utility of probiotics in dogs with CE.

Figure 1. Summary of the different strategies that 
are currently considered instead of antibiotics for 
pets not responding to diet trials.

More recently, there has been a strong interest in 
fecal microbiota transplant (FMT). This procedure 
involves transferring the intestinal microbiome 
from a healthy donor to a sick patient. Although 
the ideal donor, route of administration, and 
recipient is currently under investigation, there is 
some evidence that this strategy can be useful in 
some pets.4

In summary, there are several arguments that 
speak against the use of antibiotics in dogs with 
chronic enteropathy, in particular the short-term 
response to antibiotics and concerns about the 
development of antibiotic resistance that can 
impact both animal and human health. Different 
strategies are being actively researched and 
the use of FMT is of particular interest as CE is 
characterized by a bacterial dysbiosis.
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microbiome. In human medicine, FMT has 
proven more effective than antibiotics in treating 
Clostridioides difficile infection and shows promise 
in various other gastrointestinal as well as extra-
gastrointestinal disorders like metabolic syndrome 
and obesity, neurological disorders, and liver 
diseases.5 In veterinary medicine, FMT shortened 
the time to normalization of fecal consistency and 
hospitalization time in puppies with parvovirus 
infection.6 In a recent study evaluating dogs with 
CE that did not respond to standard treatment, 
researchers observed decreased clinical signs like 
improved fecal consistency or overall activity after 
FMT in 31/41 dogs.7

Indications for FMT currently mainly include CE 
and diarrhea following antibiotic use. FMT can 
induce a change in the intestinal microbiome, 
which typically disappears after 3–4 weeks. 

Nutrition and Fecal Microbiota Transplantation 
(FMT) for Chronic Enteropathy
Kathrin Busch, Dr. med. vet., DECVIM-CA (Internal Medicine) 
Ludwig Maximilians University, Munich, Germany

The etiology of chronic enteropathies is 
multifactorial. In addition to genetic predisposition 
and an excessive local immune response, the 
intestinal microbiome is particularly associated 
with the development of inflammatory bowel 
disease in humans.1 It is also known that most dogs 
with chronic enteropathy (CE) have an altered 
microbiome compared to healthy individuals.2 

Diet

Diet has a significant short- and long-term positive 
impact on the composition of the intestinal 
microbiota.3 Additionally, it can influence the 
mucosal immune system, intestinal permeability, 
and gut motility. Therefore, dietary management 
is the most important therapeutic measure in the 
treatment of dogs with chronic enteropathies (CE). 
Even in dogs with moderate to severe disease, a 
clinical improvement could be achieved solely 
through diet change.4 

Nonetheless, it is crucial to recognize the 
underlying enteropathy often persists, even 
during clinical remission, with the potential 
for recurrence. Clinical improvement after diet 
change can be anticipated within 1–2 weeks. If 
a diet change fails to improve clinical signs, at 
least one more diet should be tried, including 
a hydrolyzed diet. Even if clinical signs do not 
significantly improve after trying multiple diets, 
including a hydrolyzed diet, maintaining the most 
appropriate diet is recommended. These dogs will 
also need to be supported by additional therapies 
such as fecal microbiota transplantation and/or 
immunosuppressive therapy. 

Fecal microbiota transplantation (FMT)

FMT refers to the transfer of feces from a healthy 
donor into the intestine of a diseased recipient 
with the goal of influencing the intestinal 

Of Note
 ■ Nutritional modification and 
supplements should be the first 
management strategy in dogs and 
cats with CE.

 ■ If the first diet trial fails, another 
diet change is recommended. 
Before starting immunosuppressive 
treatment or trying FMT, a hydrolyzed 
diet should be attempted.

 ■ Diet should continue to be part 
of therapy even when only partial 
remission is achieved. FMT is an 
option for dogs that do not fully 
respond, as FMT can modulate 
intestinal microbiota in dogs with CE 
and can improve clinical signs.



Volume 3 • November 2023 7

Purina Institute Digest

Especially in chronic conditions, 
we recommend concurrent therapy 
with dietary modifications to 
ensure long-term success. The use 
of FMT for extra-gastrointestinal 
diseases is currently not sufficiently 
substantiated, but it holds promise.

An ideal fecal donor is a healthy, 
adult, normal-weight dog with 
no chronic illnesses, displaying 
normal behavior, not taking any 
medications, and particularly not 
having received antibiotics in the 
last 6 months.8 The steps involved in 
FMT are shown in Figure 1.
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Figure 1. The steps involved in FMT.
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