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Probiotics are live microorganisms that when administered in adequate amounts confer a 
beneficial health effect on the host. There have been many studies and reviews of the effects of 
probiotics on the health of humans, but fewer in small animals.1-4 Evidence supporting the use of 
probiotics is generally strongest for managing gastrointestinal syndromes such as acute or chronic 
diarrhea due to infectious diseases or inflammatory bowel disease. There is also some evidence 
that probiotics might be beneficial for mitigating antibiotic-associated vomiting or diarrhea.5-7 It 
is known that some probiotics help balance the endogenous microbiota and that some can inhibit 
replication of pathogenic bacteria.8-10 Some of the proposed mechanisms of action include 
competition for essential nutrients or receptor sites, binding of pathogenic bacteria, and 
production of inhibitory substances. There is also evidence that some probiotics induce immune 
modulating effects with potential benefits for the management of inflammatory bowel disease, 
atopy, or infectious diseases with systemic involvement (e.g., feline herpesvirus-1; FHV-1).8,11-15 
 
Infectious diseases are common in small animals, so the potential beneficial effects of probiotics 
could impact veterinary practice significantly. It is also now known that some probiotics can 
beneficially influence innate and acquired immunity systemically.11,12,16 Not all of the methods 
by which probiotics modulate the immune system have been characterized and it is likely that 
these effects vary by probiotic.15,17 Thus, a clinical effect that is shown to be induced by one 
probiotic may not be induced by others, even in the same genus and species of bacteria. For 
example, there are many strains of Enterococcus faecium, but positive clinical effects in dogs or 
cats have only been shown with the E. faecium strain SF68.5,18,19  
 
While probiotic use is generally considered safe, consumers should ask companies marketing 
probiotics for the product’s safety information.20 One of the other major issues concerning 
probiotic use in small animal practice is quality control. In recent veterinary studies, the majority 
of products claiming to contain probiotics generally did not meet the label claim when 
evaluated.21,22  Other unresolved issues for probiotic use in small animals is the optimal number 
of bacteria to be used and whether there are clinical benefits to having multiple strains of bacteria 
in a product. Since each bacterium in a probiotic can have unique effects, products containing 
multiple bacteria actually may have competing mechanisms of action lessening potential 
beneficial effects.  
 
There are several veterinary probiotic products marketed in the United States that have been 
shown to be safe, meet label claims, and have clinical studies supporting potential beneficial 
effects, including E. faecium strain SF68 (FortiFlora®-Nestlé Purina PetCare). Recently, studies 
evaluating gastrointestinal effects of other commercially available probiotics or synbiotics have 
been published and can be used to help veterinarians choose which products to make available to 
their clients.14,23-28 
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Enterococcus faecium strain SF68 (NCIMB 10415) was originally isolated from the feces of a 
healthy baby and was initially shown to inhibit the growth of a number of enteropathogens.29 The 
purpose of these proceedings is to summarize key studies regarding the potential effects of this 
probiotic in the management of different canine or feline clinical syndromes. 
 
IMMUNE MODULATION STUDIES 
 
In one of the first companion animal studies, E. faecium strain SF68 was fed to a group of puppies 
vaccinated for canine distemper virus (CDV) and compared over time with a control group that had  
the exact same vaccination protocol but was not fed the probiotic.11 A number of findings 
suggested an immune modulating effect of the probiotic. The puppies supplemented with SF68 had 
increased serum and fecal total IgA concentrations, increased CDV-specific IgG and IgA serum 
concentrations, and an increased percentage of circulating B lymphocytes when compared with 
control puppies. The effect on canine distemper virus-specific IgG and IgA antibodies in serum 
was seen only after the puppies had been supplemented for 31 and 44 weeks, and it was believed 
that SF68 prevented the decline in antibody titers observed in the controls by maintaining high 
levels of antibodies in the supplemented puppies.   
 
A follow up study was performed to determine whether the immune modulating effects of E. 
faecium strain SF68 could be apparent as soon as 4 weeks after starting supplementation.16 Age-
matched, clinically healthy, laboratory-reared young adult beagles (n = 7) housed in a research 
facility were chosen for study. Blood and serum samples were collected from each dog prior to 
supplementation and then monthly for 12 weeks. Flow cytometry was used to measure 
percentage of B cells expressing surface-bound IgG or major histocompatibility complex class II 
(MHC II,) the percentage of CD4+ T cells expressing MHC II, and the percentage of CD8+ T 
cells expressing MHC II or CD11a. T lymphocyte proliferative responses of all dogs to a non-
specific mitogen (Concanavalin A) were assessed by flow cytometry. For some B and T 
lymphocyte parameters, statistically significant differences compared with baseline were 
detected as early as 4 weeks after E. faecium strain SF68 supplementation was started.  
 
A similar experiment to evaluate the safety and immunological effects of E. faecium strain SF68 
when fed to healthy research kittens was performed.12 That study investigated whether feeding E. 
faecium strain SF68 to kittens would enhance their non-specific immune responses or specific 
immune responses to FHV-1, feline calicivirus, and feline panleukopenia virus vaccination.12 
Starting at 7 weeks of age, one group of 10 kittens was fed E. faecium strain SF68 daily and the 
other group was fed a placebo. All kittens were monitored to 27 weeks of age.  A number of the 
measured humoral immune responses were numerically greater in the kittens that were fed E. 
faecium strain SF68 when compared to the placebo group but the differences did not reach 
statistical significance. For example, the mean FHV-1-specific serum IgG concentrations were 
greater in the treatment group when compared with the placebo group at 15, 21, and 27 weeks of 
age. However, at 27 weeks of age, the treatment group had a significantly higher percentage of 
gated lymphocytes positive for CD4 (mean 13.87%) than the placebo group (mean 10.61%, p = 
0.022). It was concluded that E. faecium strain SF68 was safe and evidence for immune 
modulation occurred.12   
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CHRONIC FHV-1 STUDY 
 
To determine whether the immune modulating effects of E. faecium strain SF68 noted in the 
healthy kitten trial could be of clinical benefit, we chose to study FHV-1. This viral infection is 
extremely common in cats and is frequently associated with morbidity because of recurrent 
ocular and respiratory clinical signs of disease.  In this pilot study, it was hypothesized that 
feeding E. faecium strain SF68 would decrease the incidence and severity of clinical disease, 
frequency of episodes of FHV-1 shedding, and the total number of FHV-1 DNA copies shed 
over time in cats with chronic FHV-1 infection.8  
 
Twelve cats with chronic FHV-1 infection were fed either E. faecium strain SF68 or a 
palatability enhancer as a placebo. Clinical signs of disease, FHV-1 shedding, FHV-1-specific 
humoral and cell-mediated immune responses, and changes in the fecal microbiome were 
monitored and evaluated. After an equilibration period, mild stress was induced over time by 
changing the cats’ housing from cages to group housing multiple times over a five-month period.  
 
The E. faecium strain SF68 was well tolerated by all cats. Fecal microbial diversity was 
maintained throughout the study in cats supplemented with E. faecium strain SF68, but diversity 
was decreased in cats fed the placebo, indicating a more stable microbiome in cats fed E. faecium 
strain SF68.  The cats fed E. faecium strain SF68 had significantly fewer episodes of 
conjunctivitis than the placebo group during the supplementation period, suggesting that 
probiotic administration lessened morbidity associated with chronic FHV-1 infection 
exacerbated by stress. Further work will be required to determine if the clinical effects induced 
by E. faecium strain SF68 in this study relates to changes induced in the respiratory microbiota 
as noted in another study of healthy cats with a different probiotic.30 
 
MURINE ACUTE GIARDIA STUDY 
 
In previous work, mice fed E. faecium strain SF68 and then infected with Giardia intestinalis 
shed fewer trophozoites and less Giardia antigen than the placebo group.31  In addition, 
supplemented mice had increased concentrations of CD4+ T cells in Peyer’s patches and the 
spleen as well as increased anti-Giardia intestinal IgA and serum IgG concentrations when 
compared with untreated mice.  
 
CHRONIC SUBCLINICAL GIARDIA STUDY IN DOGS 
 
When E. faecium strain SF68 was fed to 10 adult dogs with chronic, subclinical Giardia 
infection, no differences in fecal antigen concentrations or levels of cyst shedding were found 
when compared with 10 placebo treated dogs.32 In addition, there were no differences between 
groups in fecal IgA concentrations. In contrast to the mouse study, the dogs were clinically 
normal and had chronic, subclinical Giardia infection prior to administration of E. faecium strain 
SF68, which may explain the differences between studies.   
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SHELTER ANIMAL ACUTE NON-SPECIFIC DIARRHEA STUDY 
 
In another study, it was hypothesized that cats and dogs housed in an animal shelter that were fed 
E. faecium strain SF68 would have decreased episodes of diarrhea and improved fecal scores 
compared with untreated cats and dogs in the same environment.18 The cats were housed in two 
different rooms and the dogs were housed in two different rooms in a northern Colorado Animal 
Shelter. The cats and dogs were all fed a standardized diet by species. Animals in one room were 
supplemented daily with E. faecium strain SF68 and animals in the alternate room were 
supplemented daily with a placebo. To reduce risk of a room influence on study results, the room 
in which cats or dogs were being supplemented with E. faecium strain SF68 was switched after 
one month, with a one-week washout period. Prior to cleaning the room each morning, feces in 
the cage of each animal was scored by a masked investigator using the Purina Fecal Scoring 
System for Dogs and Cats (Table 1). The percentages of dogs or cats with diarrhea of > 2 days 
duration were calculated over the course of the study. A generalized linear mixed model using a 
bionomial distribution with treatment being a fixed effect and the room being a random effect 
was used to assess for statistical differences between treatment groups. Presence of parasites was 
included as a covariate. Significance was defined as p < 0.05. 
 
Diarrhea prevalence rates were low for all dogs in the study, so statistical differences were not 
detected. However, the percentage of cats with diarrhea > 2 days was 7.7% for the probiotic 
group and 20.7% for the placebo group. This result was significantly different (p = 0.0297) and 
suggests that administration of E. faecium strain SF68 to cats housed in shelters may lessen the 
numbers of days with diarrhea. As this was a short-term study, this beneficial effect was likely 
from probiotic influences on intestinal flora rather than systemic immune enhancing effects. 
 
METRONIDAZOLE AND E. FAECIUM STRAIN SF68 STUDY 
 
In this study, it was hypothesized that dogs with non-specific diarrhea fed E. faecium strain SF68 
with metronidazole would have better clinical outcomes than dogs administered metronidazole 
alone. Enterococcus faecium strain SF68 is resistant to metronidazole, so the two compounds 
were administered together.19  Stray dogs housed in an open-admission shelter that had a normal 
appetite, no vomiting, and a fecal score of > 4 were studied. All dogs were fed a standardized 
diet and were administered metronidazole at 25 mg/kg orally twice daily for 7 days. The dogs 
were randomized be fed either E. faecium strain SF68 or a placebo mixed with their food daily 
for 7 days. The individuals doing the daily fecal scores (Table 1) were masked to the groups.  
 
By day 7, a normal stool (fecal score < 5) was detected in 37.5% of the dogs administered 
metronidazole and 68.8% of the dogs administered dual therapy, but the result was not 
significant (P = .1556). The percentages of days with normal stools were significantly higher (P 
= .0496) for dogs administered dual therapy (65.6%) when compared with those administered 
metronidazole alone (46.9%). Giardia cysts were eliminated and diarrhea resolved in both dogs 
that were infected in the treatment group. In contrast, of the 7 Giardia-positive dogs in the 
placebo group, 6 (85.7%) were still positive for Giardia cysts on day 7, and 4 of those dogs still 
had diarrhea on day 7.  
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ENTEROCOCCUS FAECIUM STRAIN SF68 LESSENS AMOXICILLIN-
CLAVULANATE ASSOCIATED DIARRHEA IN CATS STUDY 
 
Amoxicillin-clavulanate is frequently prescribed by veterinarians for a wide variety of feline 
conditions, including bite wound abscesses and upper respiratory infections. As the drug has a 
broad spectrum against many bacteria, including anaerobes, diarrhea, vomiting, and loss of 
appetite can occur when administered to cats. One objective of the study was to quantify the 
frequency of gastrointestinal signs induced by amoxicillin-clavulanate. The second objective was 
to determine if feeding of E. faecium strain SF68 could ameliorate these side effects as this 
probiotic has been shown to be effective in the management of diarrhea in cats.5 
 
In this double-blinded, placebo-controlled study, a total of 34 young adult, healthy, purpose-bred 
cats of both sexes were randomized into two rooms by their body condition score. The cats were 
caged so that individual clinical findings could be monitored daily. This included appetite, 
attitude, hydration, vomiting, and consistency of feces score (FS) using the previously described 
scale (Table 1). After evaluation the fecal scores during a 10-day equilibration period, cats that 
registered a fecal score of > 4 more than twice were blocked from the study as those predisposed 
to stress diarrhea. All cats were administered amoxicillin-clavulanate (Clavamox®; Zoetis) at 
62.5 mg/cat orally twice a day for seven days. Two hours prior to the antibiotic administration, 
1/4 can of canned food mixed with the dose of E. faecium strain SF68 that was equivalent to a 
commercial probiotic product (13 cats) or only the palatability enhancer used in the same 
commercial product (placebo; 14 cats). Administration of the placebo or E. faecium strain SF68 
and clinical fecal scoring were continued for an additional five days after stopping the antibiotic. 
 
While vomiting was not noted during the equilibration period, during the antibiotic 
administration period, 7 cats in the treatment group and 6 cats in the placebo group vomited at 
least once. However, the total number of vomiting episodes during the antibiotic administration 
period were not significantly different between the groups, and vomiting resolved in all cats after 
stopping the antibiotic.   Fecal scores > 5 on a 7-point scale (Table 1) were detected in 9 of 13 
cats (69.2%) in the treatment group compared with 12 of 14 cats in the placebo group (85.7%). 
Fecal scores of 7 were only detected in the placebo group. When compared, the cats in the 
treatment group had significantly lower total fecal scores than the cats in the placebo group for 
days 1 through 11 (p = 0.0058). Administration of amoxicillin-clavulanate led to decreased 
microbiome diversity in both groups, but differences between cats in the treatment group and the 
cats in the placebo group were not detected.  
 
The results show that administering amoxicillin-clavulanate orally to cats can induce vomiting or 
diarrhea and can alter the gastrointestinal microbiome. In addition, feeding the probiotic E. 
faecium strain SF68 can lessen some associated clinical abnormalities.   
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ENTEROCOCCUS FAECIUM STRAIN SF68 FOR THE TREATMENT OF 
AMOXICILLIN-CLAVULANATE ASSOCIATED DIARRHEA IN CATS STUDY 
 
In this research study, at total of 16 healthy, young-adult research colony cats fed a commercial 
dry food were administered amoxicillin-clavulanate (Clavamox) at 62.5 mg/cat twice daily. 
Using a standardized fecal scoring system, trained, masked personnel scored feces every twelve 
hours, with scores >4 considered diarrhea.  Amoxicillin-clavulanate as discontinued if fecal 
scores were >4 for 2 days.  Cats were then randomized into 2 treatment groups, one group was 
supplemented with a symbiotic that consists of E. faecium stain SF68 with psyllium (FortiFlora 
SA) in 15g of canned food once daily and the other group supplemented with the palatability 
enhancer from the synbiotic in 15g of canned food once daily. 
 
Diarrhea was less severe overall in the synbiotic group, with 24.5% of fecal samples scored >5, 
compared with 48.9% in the control group (p = 0.0132). Time to diarrhea resolution was 4.5 
periods from initiation of treatment in the probiotic group, compared with 6.5 periods in the 
control group (p = 0.472). Clinical resolution of diarrhea was achieved in all cats in the synbiotic 
group. Two cats in the control group had a rescue protocol instituted for diarrhea that failed to 
resolve during the study period.  
 
These results indicate that supplementing this symbiotic to cats with diarrhea provoked by 
administration of amoxicillin-clavulanate reduces severity of diarrhea and may decrease time to 
resolution.33 

 
Summary and conclusions.  Other notable studies with probiotics or synbiotics marketed in the 
United States include an open trial showing potential clinical benefits including a synbiotic for 
management of chronic diarrhea in cats25 and use of a probiotic in the management of 
inflammatory bowel disease in dogs.14  In addition, one study of the effect of E. faecium strain 
SF68 on hepatic enzyme activities and function has been published.34  Recently, supplementing 
with E. faecium strain SF-68 did not influence survival in orphaned kittens with diarrhea but 
impact on the diarrhea was not studied.35  Overall, the evidence gathered to date suggests that 
various probiotics or synbiotics may be of benefit in the management of certain clinical 
abnormalities in dogs or cats. Veterinarians should seek out products that have been proven to be 
safe, to meet the label claims, and to have a high level of evidence of clinical efficacy. 
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Table 1. Purina Fecal Scoring System - with descriptions of stool characteristics 
 
Score 1  
 Stool very hard and dry 
 No residue left when picked up 
 
Score 2 
 Stool firm but not hard 
 Little or no residue left when picked up 
 
Score 3 
 Stool log shape  
 No segmentation visible 
 Moist surface 
 Leaves residue but remains firm when picked up 
 
Score 4 

Stool moist throughout  
Distinct log shape 
Leaves residue and loses form when picked up 

 
Score 5 

Stool very moist 
Piles rather than log shape 
Leaves residue when picked up 
 

Score 6 
Stool has texture but no defined shape 
Occurs in piles or looks like spots 
Leaves residue when picked up 

 
Score 7 

Stool is watery, flat, with no texture 
Occurs in puddles 
Leaves residue when picked up  
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