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For a long time, it has been a common habit to treat dogs with acute or chronic diarrhea with antibiotics. This lecture aims to demonstrate that antibiotic treatment is only helpful in rare and easily identifiable circumstances. 

ANTIBIOTICS AND THE GUT MICROBIOTA
In the last decade, several studies have shown the negative effects of various antibiotics, such as amoxicillin (with or without clavulanic acid), metronidazole, and tylosin, on the fecal microbiota in healthy dogs. While some of these antimicrobials can cause diarrhea, according to their spectrum of activity, their effects are characterized by a decrease in diversity, a reduced abundance of beneficial species, and an increased abundance of potentially harmful microorganisms. The changes are most pronounced while animals receive antibiotics, but often persist for weeks to months after the drugs are stopped. In addition, this dysbiosis (change in the composition of the intestinal microbiota) also affects the fecal metabolome with an increase in lactate and a decrease in secondary bile acids.
Based on studies from human medicine, microbiome resilience after antibiotic disruption depends on key characteristics such as the type, timing, duration, and spectrum of the antibiotic course, as well as microbiome modulating factors such as age, underlying disease, antibiotic resistance pattern, and diet.

USE OF ANTIBIOTICS IN DOGS WITH ACUTE DIARRHEA
The use of systemic antibiotics in dogs infected with parvovirus is often necessary and recommended due to the risk of bacterial translocation complicated by the concurrent neutropenia and overall weakened immune system of these dogs. 
However, antibiotics have traditionally also been used in dogs with acute diarrhea of any other origin, particularly if the diarrhea is bloody. Several recent studies have documented that antibiotics offer no significant benefit in these circumstances. The use of amoxicillin and clavulanic acid in dogs with acute hemorrhagic diarrhea syndrome (AHDS) had no positive impact on clinical improvement or length of hospital stay. The same was documented in a study of dogs with uncomplicated (non-bloody) diarrhea. In addition, the fecal dysbiosis index, a measure of the gut microbiome health, did not normalize faster in dogs receiving antibiotics. Importantly, as can be expected, the proportion of resistant fecal E. coli increased during antibiotic treatment and remained high for at least 3 weeks after discontinuation. Another recent study showed that dogs with acute colitis receiving metronidazole in addition to an easily digestible diet needed more time to achieve remission of clinical signs when compared to dogs receiving only an easily digestible diet or a diet enriched with psyllium.
Antibiotics are only recommended in a small subset of dogs with AHDS. This group consists of dogs that show signs of sepsis (e.g., fever or hypothermia, hypotension, marked neutrophilia or neutropenia, hypoglycemia, hyperbilirubinemia), disseminated intravascular coagulation (DIC), or massive intestinal protein loss, or are not getting better after 24-48 h of supportive treatment. In this instance, intravenous administration of broad-spectrum antibiotics such as amoxicillin and clavulanic acid (or equivalent), possibly together with a fluoroquinolone, for a few days is recommended.
A working group from the European Network for Optimization of Veterinary Antimicrobial Treatment (ENOVAT) recently published its guidelines for the use of antibiotics in dogs with acute diarrhea. Based on the available evidence from the literature and on their expert opinion, the group recommended against using antibiotics in dogs with bloody or non-bloody diarrhea with mild or moderate systemic disease. However, they supported antibiotic use in dogs with acute diarrhea accompanied by severe systemic disease. Their recommendations on the use of prebiotics were equivocal. 

USE OF ANTIBIOTICS IN DOGS WITH CHRONIC DIARRHEA
Chronic inflammatory enteropathies (CIE) in dogs are thought to result from abnormal communication between the gut microbiota and the host's innate immune system associated with a breach of the intestinal mucosal barrier. Numerous factors can trigger or perpetuate this abnormal condition, such as nutrition and genetically anchored defects in the immune response. However, in most cases, the exact triggers cannot be identified. Gut dysbiosis is present in all dogs with chronic enteropathies, but whether it is a cause or a consequence of chronic inflammation is unknown.
Small intestinal dysbiosis occurs in most dogs with CIE, and antibiotics have been used in these diseases with the intent to modify the gut microbiota and restore the balance between the microbiota and the immune system. Several years ago, in a proposal for the rational use of antibiotics in dogs with chronic enteropathies, a group of European experts recommended using antibiotics only after appropriate dietary trials have failed and after histopathologic evaluation of GI biopsies. Primary bacterial infections are very, very rarely the origin of CIE in dogs; however, documentation of their presence (e.g., in dogs fed raw diets) might justify using antibiotics. 

WHAT ALTERNATIVE TREATMENTS CAN BE USED INSTEAD OF ANTIBIOTICS?
With very few exceptions, the author never uses antibiotics in the management of dogs with simple or complicated CIE. Alternatives for microbiome modulation include prebiotics, probiotics, and fecal microbiota transplantation:
· Dietary fiber/prebiotics are designed to promote desirable gut microbiota. They are found in several commercially available foods for dogs with acute gastrointestinal conditions. Soluble dietary fibers such as psyllium (the dose ranges from 0.5-5 g/kg body weight per day, divided with each meal, starting at the low end of the dose range) can be used. A recent study showed that a dose of 4 tablespoons per day (16g) was eventually required for successful management of working dogs with chronic idiopathic large bowel diarrhea with a mean body weight of 25 kg. Dietary fibers may be particularly helpful in dogs with colitis as they can unfold several beneficial functions for the colonic enterocytes and positively impact the fecal metabolome.  
· The benefits of probiotics have recently been highlighted in several situations. Dogs with acute diarrhea recovered faster after receiving a probiotic mix than after treatment with metronidazole. In dogs with AHDS, a highly concentrated multistrain probiotic shortened recovery time compared to a placebo and accelerated the normalization of the gut microbiome. 
· Fecal microbiota transplantation (FMT) is an important treatment modality for people infected with Clostridioides difficile. It can also potentially promote the restoration of normal gut microbiota in small animals. FMT has been used successfully in dogs with acute diarrhea. A recent study comparing FMT to metronidazole in dogs with acute uncomplicated diarrhea reported no significant differences in clinical improvement. However, FMT resulted in faster recovery of both the fecal microbiome and metabolome. 

CONCLUSION
These studies underscore that antibiotic administration has a severe negative impact on the gut microbiota, which must be considered in decision-making. The prescription of antibiotics should be evaluated on a case-by-case basis and not used as a standard, systematic treatment in dogs with acute or chronic diarrhea. With the exception of parvovirus infections, antibiotics are only necessary in rare specific situations. Ultimately, the decision to prescribe antibiotics should depend on the clinical presentation, suspected diagnosis, laboratory test results, response to other treatment trials (in case of chronic diarrhea), and the veterinarian's experience. Alternatives such as dietary fibers, probiotics, and possibly FMT should be considered, as growing evidence supports their beneficial impact. 
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