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Introduction
Chronic diarrhea is a common presenting complaint in 
cats of all ages. Frequently, the history, physical exami-
nation and minimum database fail to reveal an under-
lying cause for the diarrhea. Also, in a number of cases, 
the fecal examination shows no evidence of parasitism 
and trial treatment with an anthelmintic agent does not 
lead to resolution of the diarrhea. Further diagnostic 
testing can be expensive (eg, endoscopy, abdominal 
ultrasound), invasive (eg, endoscopy), non-specific (eg, 
serum folate and cobalamin concentrations) and may 
often be declined by the owners, and some form of 
symptomatic therapy is often recommended.1,2 The use 
of dietary intervention in cases of chronic feline diar-
rhea has been shown to be beneficial in a significant 
number of cats.3 A positive response to a limited anti-
gen or hydrolyzed protein diet may suggest dietary 
antigens as a potential cause of gastrointestinal dys-
function and clinical diarrhea. Another potential thera-
peutic target for cats with chronic diarrhea is the 
gastrointestinal microbiota. The quantitative and quali-
tative composition of the bacterial microbiota within 
the gastrointestinal tract can influence components  
of both the immunologic and inflammatory response 

systems, and presumably, have an effect on clinical 
signs.4 Probiotics are defined as live organisms of the 
physiologic bacterial ecosystem that provide a benefit 
to the host when provided in adequate quantities.5 
Although the mechanism of action of probiotics is not 
completely understood, they are likely to exert an effect 
on the resident intestinal microbiota of cats and may 
also affect the intestinal and systemic immune system.6 
Probiotics have been shown to help in the prevention of 
diarrhea, as well as reduce the duration and frequency 
of diarrhea in humans, although results are variable 
and both the specific cause of the diarrhea and the spe-
cific strain(s) and number of probiotic organisms are 
important factors to consider.7 To date, very few studies 
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have addressed the efficacy of probiotics in dogs or cats 
with chronic diarrhea. One prospective double-blinded, 
randomized, placebo-controlled trial compared supple-
mentation with a multi-strain probiotic formulation to 
a placebo in dogs with food-responsive diarrhea.8 This 
study failed to identify a significant difference in the 
clinical score between groups either before or following 
supplementation, but all dogs in both groups had been 
switched to an elimination diet at the beginning of the 
trial. This dietary intervention likely resulted in the sig-
nificant improvement seen in the clinical scores for 
both groups, and potentially masked any effect the pro-
biotic may have had.8 Pascher et al looked at the effect 
of a single-strain probiotic formulation (Lactobacillus 
acidophilus DSM 13241 at 6 × 106 cfu/g) in dogs with 
non-specific dietary hypersensitivity.9 Probiotic supple-
mentation significantly improved fecal consistency and 
reduced defecation frequency.9 A randomized, double-
blind study compared a multi-strain probiotic to placebo 
administration in cases of acute gastrointestinal disease 
in dogs.10 Use of the probiotic significantly shortened the 
duration of diarrhea in these dogs.10 A species-specific 
probiotic formulation containing Lactobacillus species and 
Enterococcus faecium was administered to juvenile captive 
cheetahs, who frequently present with diarrhea pre-
sumed to be secondary to infection with enteric bacterial 
pathogens. Compared with a control group, there was a 
significant increase in body weight after 28-days of probi-
otic supplementation.11 There was also a significant 
improvement in fecal quality, and an absence of fecal 
mucus and blood during probiotic supplementation.11 In 
a double-blinded, placebo-controlled trial, a single-spe-
cies probiotic formulation containing E faecium SF68 
(Fortiflora; Nestle Purina, Vevey, Switzerland, 1 × 108 
cfu/g) was fed to shelter cats for 4 weeks. The percentage 
of cats with diarrhea for more than 2 days was signifi-
cantly lower in the group of cats treated with the probi-
otic when compared with the placebo group.12

The current study was designed to test the hypoth-
esis that, in client-owned cats with chronic diarrhea, 
daily administration of a proprietary synbiotic (multi-
species probiotic plus prebiotics: Proviable–DC; Nutra-
max Laboratories, Edgewood, MD, USA) would result  
in an improvement in stool character as assessed by the 
owner. The study design was chosen to confirm or refute 
pervasive, but largely anecdotal, reports by owners of 
cats with chronic diarrhea, that probiotic-containing 
products are beneficial and safe. To the authors’ 
knowledge, this is the first study that examines the 
effect of a synbiotic formulation in domestic cats with 
naturally-occurring chronic diarrhea.

Materials and methods
Inclusion criteria for study entry were age (≥ 1 year) 
and chronicity of diarrhea (≥ 3 weeks with no perceived 

improvement). History, physical examination, serum 
biochemical profile, complete blood count and urinaly-
sis were performed, and any evidence of systemic dis-
ease served as an exclusion criterion for the cat from 
participation. In cats that were identified as having 
signs consistent with hyperthyroidism, a total thyroid 
hormone concentration (total T4) was measured and an 
increased serum total T4 concentration led to exclusion 
of the cat from study participation. Prior to entry, fecal 
samples from all cats were evaluated by fecal flotation, 
fecal wet mount and Giardia and Cryptosporidium  
species immunofluorescence assay (IFA) (Merifluor  
IFA kit; Meridian Bioscience, Cincinnati, OH, USA). 
Although none of the cats was less than 1 year of age, a 
polymerase chain reaction (PCR) for Tritrichomonas foe-
tus was performed as part of the fecal screen (nested 
PCR).13 Identification of parasitism by fecal examina-
tion excluded cats from participation in the study.

A client questionnaire was used to determine if  
any medications, treatments, supplements or dietary 
changes had been initiated within the 3 weeks prior to 
entry into the study. If so, the cat was excluded from 
participation. If the cat had received a probiotic within 
the 3 weeks preceding entry, the cat was also excluded 
from the study. If any ongoing intervention had been 
initiated greater than 3 weeks prior to study entry, it 
was confirmed that the diarrhea had not improved in 
the 3 weeks leading up to the study and the treatment 
was continued as prescribed throughout the duration of 
the synbiotic supplementation.

All cats meeting the inclusion criteria and not 
excluded for any of the stated reasons were prescribed 
a 21-day course of a proprietary synbiotic supplemen-
tation. The prescribed synbiotic is a commercially-
available product for use in dogs and cats (Proviable- 
DC; Nutramax Laboratories). Each capsule contains a 
minimum of 5 billion colony forming units (cfu) of bac-
teria (guaranteed analysis). The seven bacterial strains 
that are present in the formulation include E faecium, 
Streptococcus (Enterococcus) thermophilus, Lactobacillus 
acidophilus, L bulgaricus, L casei, Bifidobacterium bifidum, 
and L plantarum (Table 1). Additional ingredients  
of note are two prebiotics. The exact composition of  
the bacterial strains and prebiotics are proprietary.  
The combination of a probiotic and prebiotic are what 
defines this particular product as a synbiotic. Owners 
were instructed to open the capsule and mix the entire 
contents of the capsule into the cat’s food once a day. 
Owners were also asked to monitor the cat for sub-
sequent refusal to eat the entire meal or any other sig-
nificant changes associated with consumption of the 
meal with the added supplement, such as ptyalism, 
nausea, vomiting or regurgitation. Refusal to consume 
the food with the added supplement or report of any of 
these side-effects constituted a criterion for exclusion 
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from the study and discontinuation of attempted 
supplementation.

The same questionnaire was used to quantify the 
duration, frequency and severity of the diarrhea for the 
month prior to entry into the study. A standardized fecal 
scoring system was used by the owners to score their 
cats’ bowel movements. This scoring system was based 
on the Purina fecal scoring system where a specific 
description of the stool is associated with a particular 
number (www.foothillpethospital.com/fecalscoring.html).  
As shown on the chart, the scores ranged from 1 to 7, 
with 1 being described as ‘very hard’ and 7 being 
described as ‘watery’. A follow-up questionnaire con-
taining the same fecal scoring system was completed by 
owners, assessing the first observed stool on the last day 
of synbiotic supplementation or as shortly thereafter as 
possible. The follow-up questionnaire also asked owners 
to give a subjective evaluation of their cat’s stool charac-
ter over the course of supplementation that combined 
assessment of both character and frequency in terms of 
‘got worse’, ‘no change’ or ‘improved’.

The D’Agostino and Pearson omnibus test was used 
to test each data set for normality. For evaluation of pre- 
and post-supplementation fecal scores the non-paramet-
ric Wilcoxon matched pairs (two-tailed) test was used. A 
two-tailed Student’s t-test for unpaired samples assum-
ing unequal variance was used to compare age and body 
weight between cats whose owners reported that stool 
character ‘improved’ versus those of cats whose owners 
reported either ‘no change’ or ‘got worse’. Values are 
reported as means ± standard deviation, and signifi-
cance was defined as P <0.05. All aspects of this study 
were carried out in accordance with the Colorado State 
University Animal Care and Use Guidelines (IACUC 
Protocol 09-097A-01).

Results
Sixty-three cats were entered into the study. One cat was 
excluded because of refusal to eat a meal containing the 
synbiotic. No other adverse effects were reported by the 

owners of the cats in relation to ingestion of the sup-
plement. Nine cats were excluded following identifi-
cation of parasites on fecal examination, including 
Giardia species (four), Tritrichomonas species (three),  
and Cryptosporidium species (two). Therefore, 53 cats met 
the inclusion criteria, completed the study and were 
included for analysis. None of the cats was reported to 
have evidence of a chronic disease beyond gastrointesti-
nal signs historically. Also, none of the cats was found to 
have any remarkable abnormality on physical examina-
tion, or evidence of renal disease, diabetes mellitus, 
hyperthyroidism, or liver disease based on the serum 
biochemical profile, significant inflammation or anemia 
based on a complete blood count, or urinary tract infec-
tion or proteinuria based on urinalysis.

The mean fecal score for the 53 cats completing the 
study decreased from 6.0 ± 1.0 to 4.4 ± 1.6, representing 
a significantly (P <0.001) firmer stool than before the 
start of the study.

Thirty-eight owners (72%) reported that their cat’s 
diarrhea ‘improved’ with supplementation, while 13 
(24%) owners reported ‘no change’ and two owners  
(4%) reported that their cat’s diarrhea ‘got worse’. The 
fecal score reported by owners of cats in the ‘improved’ 
group decreased significantly following supplementa-
tion, from 6.0 ± 1.0 to 3.7 ± 1.4 (P <0.0001). The fecal score 
reported by owners of cats in the ‘no change’ or ‘got 
worse’ group did not change significantly following sup-
plementation, from 6.0 ± 0.9 to 5.9 ± 1.0 (P = 0.75). There 
were no significant differences between cats whose own-
ers reported that stool characteristics ‘improved’ com-
pared with cats whose owners reported either ‘no change’ 
or ‘got worse’ for age (7.6 ± 5.2 years vs 6.9 ± 4.7 years;  
P = 0.80) or body weight (4.2 ± 1.6 kg vs 4.5 ± 6.1 kg;  
P = 0.77). Thirty-nine percent (n = 15) of the cats in the 
‘improved’ group and 54% (n = 7) of the cats in the ‘no 
change’ group received medications or supplements 
beginning more than 3 weeks prior to study entry; one  
of the ‘got worse’ cats received medication during this 
time. Of those cats that were receiving medication(s) 
prior to entry into the study, and therefore continued that  
medication through the course of supplementation, the 
most common medications given to cats in the ‘improved’ 
group were metronidazole (19%), another antibiotic 
(marbofloxacin, clavimox or amoxicillin, 14%) or predni-
solone (14%). The most common medications given to 
cats in the ‘no change’ group were metronidazole (13%) 
and prednisolone (13%), while one cat in the ‘got worse’ 
group was on prednisolone. A large variety of diets were 
being fed to cats in all three groups. A hypoallergenic or 
hydrolyzed diet was being fed to 13% (n = 5) of the cats in 
the ‘improved’ group and 38% (n = 5) of the cats in the 
‘no change’ group. A low-residue diet specifically mar-
keted for gastrointestinal disease was being fed to 13%  
(n = 5) of the cats in the ‘improved’ group and 15% (n = 2) 

Table 1 Probiotic bacterial strains in Proviable-DC

Bacterium Strain

Enterococcus faecium NCIMB 30183
Streptococcus salivarus subspecies 
thermophilus

NCIMB 30189

Bifidobacterium bifidum NCIMB 30179
Lactobacillus acidophilus NCIMB 30184
Lactobacillus casei subspecies rhamnosus NCIMB 30188
Lactobacillus plantarum NCIMB 30187
Lactobacillus delbrueckii subspecies 
bulgaricus

NCIMB 30186

The exact proportions of each probiotic strain are proprietary
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of the cats in the ‘no change’ group. Neither of the cats in 
the ‘got worse’ group was being fed a diet specific for 
gastrointestinal disease. A comparison of the duration 
and frequency of the diarrhea for these three groups is 
shown in Table 2 and Table 3.

Discussion
Although adult cats were screened for systemic diseases 
and fecal parasitism, the inclusion criteria for this open-
label study were purposefully broad in an attempt to 
mimic the clinical scenario in which probiotics, prebiot-
ics and synbiotics are frequently used.

The mean fecal score, as judged by the owner, for the 
53 cats completing the study decreased from 6.0 to 4.4, 
representing a significantly (P <0.001) firmer stool char-
acter after supplementation. This was an open-label trial 
with no placebo control group, hence, it is impossible to 
quantify the degree of improvement that might be attrib-
utable to the ‘placebo effect’. A number of steps were 
taken in the study design to ensure that there were no 
changes to the cat’s treatment(s) or diet beyond the addi-
tion of the synbiotic supplementation. Greater than half 
of the cats were not taking any medication and one of the 
inclusion criteria was that for those that were being medi-
cated, the owners had not perceived a change in the diar-
rhea for 3 weeks prior to initiating supplementation. 
Somewhat surprisingly, a relatively small percentage of 
the cats were on a diet designed for cats with gastrointes-
tinal signs. Therefore, standardizing the diet for this 
study would have meant that the majority of cats would 

have needed to undergo a change in diet and be switched 
to a diet intended for patients with gastrointestinal dis-
ease, which would have potentially made it more diffi-
cult to attribute the perceived change in clinical signs to 
synbiotic supplementation. The ‘placebo-effect’ is clearly 
a potentially important confounding factor, although 
28% of owners reported seeing no change or a worsening 
of the diarrhea during supplementation. This finding 
highlights the fact that synbiotic supplementation is not 
likely to be beneficial in all patients with chronic diar-
rhea. The optimal duration of probiotic treatment remains 
to be determined and the cases in this study may have 
demonstrated further benefit if therapy had been contin-
ued beyond the 3-week course. It has been shown that 
changes in bacterial groups are seen following a 3-week 
administration of the same probiotic product in cats, but 
without concurrent changes in gastrointestinal functions 
test or other biochemical parameters.14 As with the use of 
probiotics in humans with gastrointestinal diseases, the 
effectiveness of supplementation in veterinary patients is 
likely to hinge on the combination of appropriate cases 
with specific probiotic strains.5

The objective measure (fecal score) appeared to match 
the subjective measure (owner’s stated observation of 
improved, no change, or got worse) of stool character.

Seventy-two percent of owners perceived an improve-
ment in their cat’s chronic diarrhea following a 21-day 
course of synbiotic supplementation. This appears to 
confirm the impression from anecdotal reports that own-
ers perceive an improvement in their cats’ diarrhea with 
administration of a probiotic supplement.15 This is also 

Table 2 Duration of the diarrhea prior to entry into the study

Diarrhea Group

Duration Improved  
(n = 38 total)

No change  
(n = 13 total)

Got worse  
(n = 2 total)

3 weeks 3% (1) 8% (1)  0% (0)
3 months 36% (14) 15% (2)  0% (0)
6 months 16% (6) 23% (3) 50% (1)
>6 months 45% (17) 54% (7) 50% (1)

Table 3 Frequency of the diarrhea prior to entry into the study

Diarrhea Group

Frequency Improved  
(n = 38 total)

No change  
(n = 13 total)

Got worse  
(n = 2 total)

<1×/week 3% (1) 0% (0)  0% (0)
1×/week 8% (3) 8% (1)  0% (0)
1×/day 60% (23) 15% (2) 50% (1)
>1×/day 29% (11) 77% (10) 50% (1)
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consistent with the clinical impression that owners of 
cats with chronic diarrhea are motivated to use supple-
ments such as probiotics, prebiotics or synbiotic combi-
nations. This makes our finding of no adverse effects 
particularly important. The synbiotic used in this study 
contains a minimum of 5 billion cfu per dose and appears 
to be safe when administered to cats with chronic diar-
rhea at the recommended dose — at least for the 21-day 
timeframe covered by this trial. Because both the safety 
and effect of probiotic formulations are strain-specific, 
this statement cannot be extrapolated to the use of other 
probiotics in cats. This is consistent with the use of pro-
biotics in people where adverse effects are rare unless 
the patient is significantly immunocompromised.16 This 
study would also suggest that the majority of owners 
who present cats for non-specific chronic diarrhea will 
perceive an improvement in their cats’ stool character 
during such supplementation, further motivating them 
to pursue and comply with this specific treatment or 
similar recommendations for therapy.

It would be potentially useful to identify clinical  
criteria that would predict perceived therapeutic suc-
cess, or failure, prior to initiation of supplementation. 
Unfortunately, no such discerning characteristics were 
clearly revealed by this study. The results illustrated by 
Table 2 and Table 3 might suggest that the duration and 
frequency of diarrhea was somewhat more severe in  
the ‘no change’ and ‘got worse’ groups compared to the 
‘improved’ group, but it would be premature to draw a 
general conclusion from these findings. Although an 
effort was made to rule out a number of systemic dis-
eases that might have contributed to the clinical presen-
tation, it is certainly possible that some of the cats in the 
study had occult disease.

The interactions between probiotics and antibiotics 
are still being elucidated. Probiotics such as E faecium 
have the potential to modulate the virulence factors and 
antibiotic susceptibility of certain pathogenic bacteria, 
and probiotics have been used to treat antibiotic associ-
ated diarrhea and hospital-acquired Clostridium difficile 
diarrhea.17,18 Lactobacillus species isolates have demon-
strated resistance to macrolides, penicillins and tetracy-
cline antibiotics, and the ability to acquire antibiotic 
resistance or transfer resistance to pathogenic bacteria is 
an obvious area of concern requiring further research.19

The main limiting factor of this study was the lack of 
a control group that received a placebo instead of the 
symbiotic supplement. However, the potential of receiv-
ing a placebo may have led many owners to refuse par-
ticipation in the trial and may have severely limited 
enrollment and was thus not attempted. Also, it should 
be pointed out that, while chronic diarrhea in cats can be 
waxing and waning, spontaneous improvement of stool 
quality in 72% of all cats with chronic diarrhea would  
be highly surprising. Nonetheless, this limitation would 

suggest that in the future such a double-blinded, pla-
cebo-control study should be conducted to confirm our 
results.

This study showed that a majority of owners of cats 
with chronic diarrhea perceive an improvement in stool 
character following supplementation with a synbiotic 
product featuring multi-species probiotics. A significant 
decrease in the objective measure of stool character is 
consistent with an actual improvement in the diarrhea, 
although the ‘placebo effect’ must be taken into consid-
eration. Administration of this particular synbiotic prod-
uct appeared to be well tolerated, safe and not associated 
with adverse effects. In 28% of the cats receiving supple-
mentation, the owners did not perceive any change or 
reported that stool character got worse. The variable 
response to supplementation may have a number of 
explanations and emphasizes the importance of future 
studies utilizing a placebo-control group, cats with a 
definitive diagnosis, and testing a variety of different 
probiotic species as part of the synbiotic therapy.
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