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Acute colitis is one of the most common syn-
dromes in veterinary medicine.1,2 In most cases, 

a definitive cause for the clinical signs is rarely dis-
covered, and treatment is empirical.3,4 Affected 
dogs often exhibit a self-limiting disease course, 
lack of an identifying underlying cause (eg, infec-
tious pathogen), and have no history of chronic 
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gastrointestinal or other systemic disease. Reported 
empirical management strategies include dietary 
modification, probiotics, antimicrobials, and fiber 
supplementation.1,5 However, there is limited evi-
dence on the effectiveness of these treatments as 
well as insufficient comparisons of the relative effi-
cacy of these therapies.

OBJECTIVE
To describe the outcome of dietary management of canine noninfectious acute colitis with or without concurrent 
oral administration of metronidazole using a randomized controlled clinical trial.

ANIMALS
59 client-owned dogs with noninfectious acute colitis.

PROCEDURES
Dogs with acute noninfectious colitis were enrolled in a 30-day diet trial after exclusion of parasitic infectious etiolo-
gies (fecal centrifugation floatation, Giardia/Cryptosporidium antigen testing) and systemic disease (CBC, biochem-
istry, urinalysis). Dogs were randomized into 3 placebo-controlled groups: group 1, easily digestible diet + placebo 
tablet; group 2, easily digestible diet + metronidazole tablet; and group 3, psyllium-enhanced easily digestible diet + 
placebo tablet. Dogs were evaluated serially using fecal scoring for time to remission, average fecal score, relapse 
after remission, and dysbiosis index.

RESULTS
Median remission time was significantly different among the 3 groups (P < .01) with median times of 5 days 
(range, 4 to 10) for group 1, 8.5 days (range, 7 to 12) for group 2, and 5 days (range, 3 to 6) for group 3. Metroni-
dazole addition affected the fecal dysbiosis index negatively at days 7 to 10. No adverse effects or complications 
were noted throughout the study.

CLINICAL RELEVANCE
For canine noninfectious acute colitis, dietary management with an easily digestible diet with or without psyllium 
enhancement proved a superior management strategy compared to metronidazole. The omission of metronida-
zole reduced the adverse impact significantly on intestinal microbiota. Longitudinal clinical trials are necessary to 
compare the long-term response, stability, and complications associated with dietary management alone versus 
combined dietary and antimicrobial therapy for canine acute colitis.
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Among these treatments, the antimicrobial met-
ronidazole is particularly popular and is used as a 
first-line treatment for canine acute colitis. Metroni-
dazole is used for its anti-inflammatory, antimicro-
bial, and antiprotozoal effects.6–8 However, infectious 
etiologies in canine acute colitis are rare, and adverse 
effects of this medication may include peripheral 
neuropathies, inappetence, nausea, vomiting, sei-
zures, neutropenia, and adverse effects on the gas-
trointestinal microbiome.4,9–13 From the global health 
perspective, there are also antimicrobial resistance 
concerns regarding the overprescribing of antimicro-
bials in human and veterinary medicine.14

Dietary management of acute colitis is also rec-
ommended as an effective option without major 
adverse effects. There is substantial evidence out-
lining the benefits of early enteral nutrition in pro-
moting intestinal integrity and improving patient 
outcome in acute infectious gastrointestinal disease 
such as canine parvoviral enteritis.15 There are also 
several studies that have investigated the nutri-
tional management of chronic colitis in dogs. These 
studies used various dietary approaches, including 
home-cooked (mostly cottage cheese and rice), 
easily digestible, low-fat, high-fiber, and hypoaller-
genic (limited-ingredient or hydrolyzed) diets.16–19 
Although available dietary studies in acute colitis 
have been performed in combination with other 
therapies such as antibiotics, it remains unclear 
which nutritional strategy is optimal and how these 
approaches apply to canine acute colitis manage-
ment.5 Therefore, prospective studies comparing 
the efficacy of nutritional strategies in acute colitis 
in comparison to current empirical antimicrobial rec-
ommendations are needed.

We hypothesized that dietary modification, 
using an easily digestible adult canine maintenance 
diet, will be as effective in controlling clinical signs of 
acute colitis as that same diet with either additional 
psyllium fiber supplementation or antibiotic (met-
ronidazole) administration. The objectives of this 
study were to compare the impact of 3 acute coli-
tis treatments—group 1, easily digestible diet alone 
with a placebo tablet; group 2, easily digestible diet 
with antibiotic (metronidazole) tablet; and group 3, 
psyllium-enhanced easily digestible diet with a pla-
cebo tablet—to time to resolution of colitis clinical 
signs and effect on the canine dysbiosis index.

Materials and Methods
Dogs between the ages of 1 and 10 years were 

eligible for enrollment into a prospective, block ran-
domized, blinded clinical trial when presented to the 
Emergency Service, Community Practice Service, or 
Internal Medicine Service at The Ohio State University 
Veterinary Medical Center (OSU-VMC) for evalua-
tion of acute colitis (Institutional Animal Care and 
Use Protocol No. 2017A00000135). All animals were 
enrolled after (1) discussing the study specifics with 
owners, (2) providing an opportunity for owners to 
ask questions regarding the study, and (3) obtain-
ing informed consent for each study animal. Age 

inclusion was limited to dogs between the ages of 1 
and 10 based on retrospective data acquired at the 
OSU-VMC demonstrating an increased risk of para-
sitic causes of diarrhea in dogs younger than 1 year 
of age and increased frequency of concurrent dis-
ease in those older than 10 years of age.20 There were 
no restrictions on breed or body weight for study 
enrollment. Dogs were eligible for enrollment if they 
had acute signs (< 3 days) of colitis, in the absence 
of other clinical signs. To be included, dogs had 
to exhibit 2 or more of the following clinical signs: 
watery consistency of feces, dyschezia, increased 
frequency of defecation (> 6 per day), presence of 
fecal mucus, small-volume defecations, hematoche-
zia, or tenesmus. Enrolled dogs were required to 
have no parasitic organisms detected on centrifuga-
tion fecal flotation and no antigen detected on the 
Giardia/Cryptosporidium antigen test (ImmunoCard 
Stat Crypto/Giardia; Meridian Biosciences).

Dogs were excluded from the study if other 
gastrointestinal clinical signs were present (eg, 
vomiting, anorexia, abdominal pain, small bowel 
diarrhea [eg, increased fecal volume, melena, vom-
iting, or weight loss]). Dogs were excluded if gas-
trointestinal clinical signs of any kind were reported 
in the 90 days prior to evaluation or if current clini-
cal signs had been observed for more than 3 days. 
Dogs were excluded from the study if they were 
diagnosed with acute hemorrhagic diarrhea syn-
drome or required hospitalization.

All dogs were evaluated for infectious para-
sitic causes of diarrhea with both an ova/cyst cen-
trifugation zinc sulfate fecal flotation and Giardia/
Cryptosporidium antigen testing, as well as for 
systemic illness with a CBC, serum biochemistry 
profile, and urinalysis. All results were reviewed 
by a board-certified veterinary internist. Any dog 
that tested positive for an infectious parasitic etiol-
ogy or had signs or diagnostic results consistent 
with systemic disease were excluded. Dogs receiv-
ing antibiotics or probiotics were excluded. Early 
removal criteria for the study included develop-
ment of other medical conditions; colitis signs that 
did not resolve by the study conclusion; dogs that 
were given treats, nonprescribed foods, supple-
ments, or other medications at any time point dur-
ing the study; or dogs that did not willingly eat or 
tolerate the study diet.

When inclusion and exclusion criteria were met, 
dogs were block-randomized using online software 
into 1 of 3 study groups and enrolled in the 30-day 
trial (Supplementary Figure S1). Prior to the study, 
a sample size calculation indicated that 19 dogs 
per study group would be necessary to maintain a 
statistical power of 80% and an alpha error of 0.05. 
Clinical trials and pharmacy team members were 
aware of group assignment and associated treat-
ments. Study veterinarians and owners were blinded 
to group assignment and associated treatments. 
Group 1 dogs were fed an experimental control diet 
and a placebo tablet. The base experimental control 
dietary formula was designed to be easily digest-
ible for the general management of nonspecific 
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gastrointestinal disease (total dietary fiber = 15.3 g/
Mcal). Group 2 dogs received the same control diet 
as dogs in group 1. In addition, group 2 dogs received 
oral metronidazole (Viona Pharmaceuticals) as rec-
ommended for management of acute colitis (5 
to 10 mg/kg PO every 12 hours for 7 to 10 days). 
Metronidazole dose was selected based on avail-
able tablet sizes to achieve a dose between 5 and 
10 mg/kg. Group 3 dogs received an experimental 
test diet and a placebo tablet. This experimental test 
diet was formulated using the same base formula as 
the experimental control diet, but it was enhanced 
with psyllium husk (Supplementary Table S1). The 
total dietary fiber in the diet was 28.3 g/Mcal. Study 
diets were manufactured and tested by Royal Canin 
Research and Development for the purpose of this 
study and are not currently available commercially 
at the time of publication. All diets used in this study 
were dry formulations. The placebo was repacked to 
match metronidazole in appearance and included 
inactive ingredients found in metronidazole tab-
lets. The placebos were manufactured in-house by 
registered pharmacists at The Ohio State University 
Veterinary Medical Center Pharmacy.

During the entire study, all other diets the dogs 
may have received, including wet food, treats, 
and table scraps, were discontinued. If treats were 
requested by the owner, a portion of the daily kib-
ble allowance was retained and used for treats at 
the owner’s discretion. Dogs were fed based on 
their estimated maintenance energy requirement 
(1.2 to 1.4 X resting energy requirement [70 X Body 
weightkg

0.75]) for the entire study period. Body 
weight taken at baseline was monitored through-
out the study at recheck days 7 to 10 and recheck 
day 30, and approximate caloric recommendations 
were adjusted as necessary to ensure maintenance 
of body weight during the 30-day study period.

At study enrollment, all dogs had, at a minimum, 
a physical examination and parasitic fecal examina-
tion performed for infectious disease. Additional 
diagnostics at the initial visit were at the discre-
tion of the attending clinician. All treatments were 
started at study day 0. Dogs were fed exclusively the 
treatment diets until the end of the study at day 30 
(± 2 days). Metronidazole and placebos were discon-
tinued at the first recheck on days 7 to 10. At that 
recheck, all dogs had a physical examination, CBC, 
serum biochemical profile, and urinalysis performed. 
At day 30, all dogs were evaluated a final time to 
conclude the study.

Naturally voided fecal samples were collected 
into cryovials and stored at –80 °C for evaluating 
the canine dysbiosis index at study enrollment (day 
0), recheck 1 (days 7 to 10), and at completion of 
the study (day 30).21 Samples were shipped over-
night on dry ice and were confirmed to have arrived 
frozen for analysis at the diagnostic lab (Gastroin-
testinal Laboratory, Texas A&M University). The 
canine dysbiosis index uses mathematical model-
ing based on the abundance of specific fecal bac-
teria measured in test samples relative to a normal 
canine reference set. The mathematical model 

provides a single numeric value that can then be 
interpreted based on published reference inter-
vals: < 0 is normal, 0 to 2 indicates mild to mod-
erate shifts in the microbiota, and > 2 represents 
significant shifts likely indicating dysbiosis.21 For 
each day after hospital discharge, the owners were 
instructed to perform daily fecal scoring (using the 
Mars Global Method 5-point scoring system; Sup-
plementary Figure S2), photograph feces for veri-
fication by investigators, and complete a wellness 
survey to monitor for complications (Supplemen-
tary Appendix S1).22 Fecal scores were measured 
for each bowel movement daily and were recorded 
in a provided study diary (Supplementary Appen-
dix S2). A modified behavioral assessment (Sup-
plementary Appendix S3) was completed at study 
enrollment, at the day 7 to 10 recheck, and at com-
pletion of the study (day 30) to capture general 
behavioral data, occurrence of additional clinical 
signs (lethargy, appetite, discomfort, etc) of acute 
colitis, and owner perception of diet palatability.

All data collection was monitored, collated, 
and stored using an electronic database (REDCap) 
and physical printed records by the OSU-VMC Clini-
cal Trials Office (CTO). The CTO contacted owners 
by phone and email multiple times throughout the 
study to ensure data were collected appropriately. 
Scheduled contact time points included 2 to 3 days 
after enrollment, at both recheck evaluations, and 
weekly between recheck examinations to ensure 
compliance. The CTO also facilitated client follow-
up to ensure recheck evaluations were completed 
in the outlined timeframes. Specific data of inter-
est for each group included time to remission, daily 
fecal score, recurrence after remission, average fecal 
score after achieving remission, fecal canine dysbio-
sis index (using mean quantitative PCR concentra-
tion), and behavioral assessment scores.21

Time to remission was defined as 3 consecutive 
days with no fecal score > 3. The third of the 3 con-
secutive days was considered the date of remission. 
Recurrence after remission was defined as a fecal 
score > 3 after achieving remission. All data were 
assessed for normality using the Shapiro-Wilk test. 
Kaplan-Meier analysis was used to compare time to 
remission between groups. Pairwise comparisons 
of remission time between groups was performed 
using the log-rank test. One-way ANOVA was used 
for testing the impact of study group on the num-
ber of recurrences (fecal score worse or > 3) after 
the first remission (3 days with fecal score worse or 
≤ 3). Tukey’s honest significant difference (HSD) test 
was used for multiple comparisons for correcting 
the false discovery rate. Cohen’s d effect size was 
also estimated. Linear mixed models (LMMs) were 
used with visit, study group, and their respective 
interaction as fixed effects, and animal as a random 
term for the analysis of the canine dysbiosis index. 
Statistical assumptions of LMMs, normally distrib-
uted residuals, and homoscedasticity were verified. 
Tukey’s HSD was used for pairwise comparisons 
between study groups within visits and between 
visits within study groups.
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Results
A total of 71 dogs were screened for enroll-

ment into the study and randomized into 3 groups 
(Supplementary Figure S1). Twelve dogs were 
eliminated from the study because of the follow-
ing: infectious etiology (n = 9), lost to follow-up (n = 
2), or voluntary withdrawal by the owner because 
of the inability to meet the study requirements (n = 
1). A total of 59 dogs completed the 30-day study 
(group 1, n = 19; group 2, n = 20; group 3, n = 20). 
For the groups, there were no significant differences 
in age (mean ± SD: group 1, 4.45 ± 3.09 years; group 
2, 4.91 ± 3.38 years; group 3, 3.52 ± 3.16 years; 
P = .29), body weight (mean ± SD: group 1, 26.2 ± 
12.72 kg; group 2, 21.56 12.1 kg; group 3, 20.6 ± 
13.04 kg; P = .25), body condition score (group 1, 5 
[range, 4 to 7]; group 2, 5 [range, 4 to 8]; group 3, 
5 [range, 4 to 8]; P = .61), or sex (group 1, 42% male 
and 58% female; group 2, 40% male and 60% female; 
group 3, 55% male and 45% female; P = .49) between 
groups. All dogs in the study were neutered. All 
dogs enrolled were considered to have normal 
muscle condition scores. Breeds represented in the 
study included mixed-breed dogs (n = 15), Labrador 
Retrievers (n = 10), German Shepherd Dogs (n = 8), 
American Staffordshire Terriers (n = 3), Greyhounds 
(n = 3), French Bulldogs (n = 2), Samoyeds (n = 2), 
Yorkshire Terriers (n = 2), Boston Terriers (n = 2), 
Newfoundlands (n = 2), Standard Poodle (n = 1), 
Belgian Sheepdog (n = 1), Boxer (n = 1), Siberian 
Husky (n = 1), Chihuahua (n = 1), American Pitbull 
Terrier (n = 1), German Shorthair Pointer (n = 1), 
Border Collie (n = 1), Chinese Crested (n = 1), and 
Pug (n = 1).

No complications associated with the diets, met-
ronidazole, or placebos were encountered through-
out the study in any of the groups. All dogs received 
exclusively the metronidazole or placebo, as well as 
the diet as directed for the duration of the 30-day 
study, and owner compliance was documented in 
study diaries. Both the control diet and test diet 
were considered highly palatable by owners, and 
no dogs required removal from the study because 
of an unwillingness to eat the diet. Diet palatability 
assessed at recheck evaluations was rated as good or 
better in all enrolled dogs. Screening laboratory test 
results (CBC, serum biochemical profile, urinalysis) 
performed during the study were unremarkable. No 
dogs enrolled and completing the study had detect-
able parasitic infections. No dogs experienced sig-
nificant changes in weight or required caloric intake 
adjustments throughout the study.

There were no differences in fecal score (P = .604) 
or duration of clinical signs (P = .731) at the time of 
enrollment between groups. Time to remission of 
colitis based on fecal score was significantly differ-
ent between groups (P = .003) (Figures 1 and 2). 
Median remission time was 5 days (range, 4 to 10) 
for group 1, 8.5 days (range, 7 to 12) for group 2, 
and 5 days (range, 3 to 6) for group 3. There was a 
statistically significant difference in time to remission 
between the 3 groups as assessed by 1-way ANOVA 

(F[2 df, 56 df] = 6.501, P < .01). Multiple comparisons 
testing found that the mean time to remission was 
significantly different between groups (Table 1). Pair-
wise comparison of mean time to remission revealed 
significant differences between group 1 and group 2 
(P = .03), and group 2 and group 3 (P < .01).

There was not a statistically significant differ-
ence in number of recurrences after achieving remis-
sion between the 3 groups as assessed by 1-way 
ANOVA (F[2 df, 56 df] = 2.565, P = .08). Multiple 
comparisons testing found that the mean values of 
number of recurrences was not significantly differ-
ent between groups (Table 2; Figure 1). There was 
no statistically significant difference in reported 

Figure 1—A—Kaplan-Meier time-to-event curves 
of outcome data for canine acute colitis remission 
(defined as a minimum of 3 days with a fecal score 
< 3; N = 59; group 1, n = 19; group 2, n = 20;, group 3, 
n = 20). B—Number of recurrences after first remission 
among the 3 study groups. Data are shown as median, 
range, and quartiles. Dogs in group 1 were fed an eas-
ily digestible experimental control diet and a placebo 
tablet. Group 2 dogs received the same control diet as 
the dogs in group 1 in addition to oral metronidazole. 
Group 3 dogs received a fiber-enhanced experimental 
test diet and a placebo tablet.
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fecal scores after achieving remission between the 
3 groups (P = .86).

There were no differences in canine dysbio-
sis index in group 1 and group 3 across the 3 time 
points. Group 2 had a significant difference in dys-
biosis index between the 3 study visits (Figure 3). 
Multiple comparisons testing found that the dys-
biosis index was significantly different in group 

2 dogs between baseline and days 7 to 10 (P < 
.001) as well as between days 7 to 10 and day 30 
(P < .001; Table 3). In addition, multiple compari-
sons testing found that the dysbiosis index was sig-
nificantly different at days 7 to 10 for dogs in group 
1 and dogs in group 2 (P < .001), as well as dogs 
in group 2 and dogs in group 3 (P < .001; Table 3). 
The individual bacterial taxa in the dysbiosis index 

Figure 2—Fecal score and remission rate during the 30-day study (N = 59; group 1, n = 19; group 2, n = 20; group 3, 
n = 20). Dogs in group 1 were fed an easily digestible experimental control diet and a placebo tablet. Group 2 dogs 
received the same control diet as the dogs in group 1 in addition to oral metronidazole. Group 3 dogs received a 
fiber-enhanced experimental test diet and a placebo tablet. Left—Daily fecal scores for enrolled dogs per study 
group. Data are shown as median, range, and quartiles. Right—Percentage of dogs with acute colitis achieving 
remission (defined as a minimum of 3 days with a fecal score < 3) by study day.

Table 1—Results of the 1-way ANOVA model and pairwise testing for time to remission (in days).
Study group Time to remission (days) SE Lower confidence interval Upper confidence interval

1 6.00 0.94 4.12 7.88
2 9.30 0.91 7.47 11.13
3 4.80 0.91 2.97 6.63

Pairwise comparison Estimated difference (days) SE t Ratio P value

Group 1 and group 2* –3.30 1.31 –2.52 .03
Group 1 and group 3 1.20 1.31 0.92 .63
Group 2 and group 3* 4.50 1.29 3.49 .001

Effect size between Effect size SE Lower confidence interval Upper confidence interval

Group 1 and group 2 –0.81 0.33 –1.47 –0.15
Group 1 and group 3 0.29 0.32 –0.35 0.94
Group 2 and group 3 1.10 0.33 0.44 1.77

Data reported include estimated group means for time to remission calculated by the model, pairwise comparisons between 
groups, and the effect size between groups. The asterisk indicates statistically significant comparisons.
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Table 2—Results of the 1-way ANOVA model and pairwise testing for recurrences per dog after remission.
Study group Mean No. of recurrences SE Lower confidence interval Upper confidence interval

1 1.68 0.33 1.02 2.35
2 1.30 0.32 0.65 1.95
3 0.65 0.32 0.002 1.30

Pairwise comparison Estimated difference SE t Ratio P value

Group 1 and group 2 0.38 0.46 0.83 .69
Group 1 and group 3 1.03 0.46 2.23 .07
Group 2 and group 3 0.65 0.46 1.42 .34

Effect size between groups Effect size SE Lower confidence interval Upper confidence interval

Group 1 and group 2 0.27 0.32 -0.38 0.91
Group 1 and group 3 0.72 0.33 0.06 1.37
Group 2 and group 3 0.45 0.32 -0.19 1.09

Data reported include estimated group means for number of recurrences calculated by the model, pairwise comparisons between 
groups, and the effect size between groups. The asterisk indicates statistically significant comparisons.

Figure 3—The dysbiosis index (DI), a quantitative PCR-based assay, used to assess the fecal microbiome in individual 
study participants at baseline, day 7, and at the conclusion of the study at day 30. Dogs in group 1 were fed an easily 
digestible experimental control diet and a placebo tablet. Group 2 dogs received the same control diet as the dogs 
in group 1 in addition to oral metronidazole. Group 3 dogs received a fiber-enhanced experimental test diet and a 
placebo tablet. A—The DI quantifies the fecal abundance of 7 bacterial taxa as well as the total bacterial abundance. 
A normal DI < 0 indicates that no shifts in the overall diversity of the intestinal microbiota have been detected. If 
individual bacterial groups are outside the reference interval, this is suggestive of mild dysbiosis. A DI between 0 and 
2 is a mild increase, suggesting a mild to moderate shift in the overall diversity of the intestinal microbiota. A DI > 2 is 
consistent with a marked shift in the overall diversity of the intestinal microbiota. Data are shown as median, range, 
and quartiles. B—The specific taxa and their associated reference intervals in healthy dogs include Faecalibacterium 
(3.4 to 8.0), Turicibacter (4.6 to 8.1), Blautia (9.5 to 11.0), Fusobacterium (7.0 to 10.3), Clostridium hiranonis (5.1 to 
7.1), Streptococcus (1.9 to 8.0), and Escherichia coli (0.9 to 8.0). Reference intervals are indicated by gray shading. 
This figure shows the relative abundance of these taxa from individual study participants at baseline, day 7, and at 
the conclusion of the study at day 30. Data are shown as median, range, and quartiles.
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was affected by the addition of metronidazole to 
dietary management.

Discussion
The results demonstrate that implemented dietary 

management alone is superior to metronidazole in 
combination with dietary management for treatment 
for canine noninfectious acute colitis. Dietary man-
agement can be accomplished with an easily digest-
ible diet with or without psyllium enhancement, both 
of which outperformed metronidazole in this study 
in terms of faster times to remission and minimized 
impact on the canine dysbiosis index. Although there 
was no statistically significant difference in this study 
between the dogs assigned to groups 1 and 3 (eas-
ily digestible with or without psyllium), the effects of 
treatments in group 3 and group 1 improved clinical 
outcome significantly when compared to dogs receiv-
ing treatment in group 2. Based on these results, time 
to remission was achieved 3.3 days sooner (P = .03) 
with an easily digestible diet and 4.5 days sooner 
(P = .001) with a psyllium-enhanced, easily digestible 
diet when compared to management with an easily 

digestible diet in combination with oral metronida-
zole. This difference in response time between dietary 
management and metronidazole is likely of clinical 
relevance for clients caring for a dog with acute coli-
tis and the associated increased husbandry demands. 
Furthermore, although there were no documented 
impacts on the dysbiosis index associated with dietary 
management, the use of metronidazole had a signifi-
cant detrimental impact on selected gut microbiota 
in dogs with acute colitis. These results demonstrate 
that dietary management provided a nutritionally 
complete, antibiotic-sparing option for dogs with 
acute colitis while avoiding collateral damage to the 
gut microbiota compared to metronidazole.

There were no reported complications or adverse 
effects of dogs receiving dietary management in our 
study. The diets were accepted by all enrolled dogs, 
and owner-perceived palatability was good, with 
many owners requesting to keep their dogs on the 
study diets indefinitely. Dietary management has been 
shown to be the preferred option for canine noninfec-
tious acute colitis in which complete and balanced 
nutritional support was imperative for both the gen-
eral health- and illness-related medical outcomes.23,24 

Table 3—Results of the 1-way ANOVA model and pairwise testing for the canine dysbiosis index (DI) at each study 
time point.

Study group and day of study visit
Average dysbiosis 
index SE

Lower confidence 
interval

Upper confidence 
interval

Group 1, day 0 –0.80 0.67 –2.14 0.53
Group 1, days 7–10 –2.01 0.67 –3.35 –0.68
Group 1, day 30 –2.43 0.67 –3.77 –1.10
Group 2, day 0 –2.32 0.66 –3.62 –1.02
Group 2, days 7–10 2.79 0.66 1.49 4.09
Group 2, day 30 –1.00 0.66 –2.30 0.30
Group 3, day 0 –1.36 0.64 –2.63 –0.09
Group 3, days 7–10 –2.35 0.64 –3.62 –1.08
Group 3, day 30 –1.68 0.68 –3.03 –0.33

Pairwise comparison Estimated difference SE t Ratio P value

Group 1, day 0 and days 7–10 1.21 0.77 1.57 .26
Group 1, day 0 and day 30 1.63 0.77 2.11 .09
Group 1, days 7–10 and day 30 0.42 0.77 0.54 .85
Group 2, day 0 and days 7–10* –5.11 0.75 –6.81 < .001
Group 2, day 0 and day 30 –1.31 0.75 –1.76 .19
Group 2, days 7–10 and day 30* 3.80 0.75 5.06 < .001
Group 3, day 0 and days 7–10 0.99 0.73 1.35 .37
Group 3, day 0 and day 30 0.32 0.77 0.41 .91
Group 3, days 7–10 and day 30 –0.67 0.77 –0.87 .66

Pairwise comparison Estimated difference SE t Ratio P value

Day 0, groups 1 and 2 1.51 0.94 1.61 .25
Day 0, groups 1 and 3 0.55 0.93 0.60 .82
Day 0, groups 2 and 3 –0.96 0.92 –1.04 .55
Days 7–10, groups 1 and 2* –4.81 0.94 –5.11 < .001
Days 7–10, groups 1 and 3 0.33 0.93 0.36 .93
Days 7–10, groups 2 and 3* 5.14 0.92 5.60 < .001
Day 30, groups 1 and 2 –1.43 0.94 –1.52 .28
Day 30, groups 1 and 3 –0.75 0.96 –0.78 .71
Day 30, groups 2 and 3 0.68 0.95 0.71 .76

Data reported include estimated group means for the DI calculated by the model, pairwise comparisons between time points, 
and pairwise comparisons between groups. The DI was interpreted based on published reference intervals, where < 0 is normal, 0 
to 2 indicates mild to moderate shifts in the microbiota, and > 2 represents significant shifts, likely indicating dysbiosis. The asterisk 
indicates statistically significant comparisons.
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Diets such as those used in our study represent an 
easy management approach for many owners, and 
limit patient and owner stress surrounding oral medi-
cation administration. High-quality diets are also 
usually readily available, making this a feasible and 
accessible treatment option for many patients.

Previously, chronic colitis has been reported to be 
responsive to home-cooked (eg, cottage cheese and 
rice), easily digestible, low-fat, high-fiber, or hypoal-
lergenic (limited-ingredient or hydrolyzed) diets.16–19 
The 2 diets in this study were formulated to be easily 
digestible and comparable in nutrient profiles with 
the exception of dietary fiber content; otherwise, 
the nutrient profile differences between the 2 diets 
were minimal (Table 1). In comparison between 
these 2 diets, our study was unable to document 
whether an easily digestible diet performed better 
for management of noninfectious acute colitis with 
or without psyllium fiber enhancement. Although 
not significant (P = .07), the mean number of recur-
rences was greater in the control diet (n = 1.7) when 
compared to the psyllium fiber-enhanced test diet 
(n = 0.7), which suggests there may be some bene-
fits in a fiber-enhanced diet in maintaining resolution 
of acute diarrheal episodes, but additional studies 
are needed to explore this further. A previous study5 
documented a benefit of a fiber-enhanced diet in 
combination with metronidazole for treatment of 
acute diarrhea when compared to a standard fiber 
diet in combination with metronidazole. In contrast, 
our study demonstrated that without the addition of 
metronidazole, either an easily digestible diet or a 
psyllium fiber-enhanced diet performed better than 
a diet with antimicrobial administration.

Clinical response times in our study were longer 
than those reported in other studies,5,25 which might 
be a result of the different definition of response 
time used in our study. In dogs with acute diarrhea, 
it is common to observe an improved or acceptable 
fecal score during recovery, followed by soft feces or 
diarrhea the next day. Because of this, we instituted 
a more stringent definition of remission to ensure 
that dogs were not considered resolved prematurely 
until not a single fecal score > 3 was observed for 
3 full consecutive days.

Use of metronidazole for managing noninfectious 
acute colitis is an increasing area of focus in acute 
diarrhea literature. The main study25 supporting the 
use of metronidazole for this indication suggested 
that metronidazole could shorten duration of diar-
rhea compared to a placebo. Recent studies5,13,26–28 
have begun to examine the impact of probiotics, 
nutraceuticals, fiber, and fecal microbiota transplant 
(FMT) in combination with or in comparison to met-
ronidazole. The 2 published probiotic studies26,27 
failed to document a clinical benefit to probiotics in 
combination with or comparison to metronidazole. 
The study by Shmalberg et al26 comparing dogs 
with acute diarrhea receiving probiotic, oral metro-
nidazole, or placebo failed to demonstrate a clinical 
benefit of the probiotic over metronidazole in terms 
of clinical outcome. Interestingly, in that study,26 
there was no difference in response time between 

metronidazole and placebo, in contrast to the study 
by Langlois et al.25 Similarly, the fiber-enhanced diet 
study5 was performed in dogs concurrently receiv-
ing metronidazole. Two more recent studies13,28 
compared separately the effects of a commercial 
nutraceutical product and FMT in comparison to 
metronidazole. Both of these studies examined clini-
cal outcomes and also investigated impacts on the 
fecal microbiome. The nutraceutical improved clini-
cal outcomes compared to metronidazole, but did 
not affect the microbiome outcomes significantly.28 
The nutraceutical was a symbiotic with added min-
erals, vitamins, and electrolytes.28 In contrast, FMT 
improved both clinical and microbiome outcomes 
significantly.13 Based upon the results of that study,13 
nutritional management is the second treatment 
strategy to show both a clinical and microbiome 
benefit over metronidazole in noninfectious acute 
colitis management. This adds to the growing body 
of evidence that metronidazole is not the optimal 
management strategy for dogs with noninfectious 
acute colitis, especially considering the long-lasting 
effects of metronidazole on the microbiome.

The justification for metronidazole use in clini-
cal practice is often attributed to its utility in treat-
ing some infectious causes of acute colitis as well 
as anti-inflammatory properties. Metronidazole has 
a broad spectrum of activity against anaerobic bac-
teria. As such, there are some specific bacterial taxa, 
such as Clostridium perfringens, that are expected 
to be susceptible and are altered with metronida-
zole use.25 However, in general, the frequency of 
bacterial enteropathogens causing acute colitis 
appears low, and C perfringens in particular is not 
well documented as a disease-causing organism 
and can be found in healthy dogs without diarrhea 
as well.29,30 Metronidazole also has an antiprotozoal 
activity and remains a potential treatment for com-
mon pathogens such as Giardia. The use of diag-
nostic screening tests for infectious agents such as 
Giardia is helpful to avoid unnecessary prescription 
of empirical infectious disease treatments. How-
ever, when empirical infectious disease treatment 
is needed, alternative options such as fenbenda-
zole appear to have a broader spectrum of activity, 
including Giardia and many helminths, as well as 
have minimal impact on the gut microbiome.31 Last, 
the evidence for anti-inflammatory effects of metro-
nidazole are limited and have not been documented 
in dogs, specifically limiting this proposed benefit as 
justification for use.32

Another reason metronidazole has been ques-
tioned as a therapy for acute colitis is because of 
potential concerns that it may delay acute colitis res-
olution and gastrointestinal tract recovery, and may 
have significant adverse effects.7,8,33 In our study, no 
adverse effects associated with the use of metroni-
dazole were observed. This may have been a result 
of the fact that metronidazole adverse effects are 
not as common at the dose range or duration of use 
typically prescribed for acute colitis management 
and used in our study.34 The main adverse effect 
associated with metronidazole in our study was its 
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impact on the fecal microbiome as measured by the 
canine dysbiosis index.21 Beyond the direct impact 
on bacterial taxa in our study, recent studies12,13,35,36 
demonstrated that the dysbiosis developing in dogs 
on metronidazole leads to a negatively altered met-
abolic state. Recovery from this dysbiosis can take 
weeks and may not be complete in some patients.36 
If severe, dysbiosis can result in acute antibiotic-
associated diarrhea, which is an expensive, ongo-
ing disease in human and veterinary medicine, with 
potential life-threatening complications resulting 
from bacterial translocation.37

Interestingly, the majority of dogs in our study 
were medium- or larger breed dogs. The median 
body weight for each study group was > 20 kg. This 
is similar to previous studies investigating acute diar-
rhea in which the majority of dogs were medium- 
to large-breed dogs.5 Associations and causality 
between body weight and frequency of gastroin-
testinal clinical signs is an important area for future 
studies. There were also 2 larger breeds that were 
common in our study population (German Shepherd 
Dogs and Labrador Retrievers). These are 2 of the 
most frequently registered purebreds and are also 
reflective of the breed distribution at OSU-VMC.

Our study had limitations that should be consid-
ered when interpreting the results. Because dietary 
management was a main study variable, all dogs 
were required to eat the study diets willingly. In our 
study, dogs that had poor to absent appetites were 
excluded to ensure the dietary interventions would 
be consumed. We did observe an excellent palatabil-
ity of these formulas; therefore, in clinical practice, 
offering dietary management with high palatability is 
recommended. If inappetence is persistent, assisted 
enteral nutrition should be considered. Further study 
is necessary to examine the best treatment options 
for anorexic patients with acute noninfectious colitis. 
The screening process for this study relied on a cen-
trifugation fecal floatation, along with Giardia/Cryp-
tosporidium antigen testing, and minimum database 
laboratory testing. For typical, stable acute colitis 
patients, this is a thorough workup and is likely to 
discover most other common infectious etiologies. 
However, it is possible systemic illness or infectious 
disease other than idiopathic noninfectious acute 
colitis could have occurred in some dogs in our 
study. Based on the lack of treatment failures across 
all 3 study groups, this is considered less likely in our 
population. Last, this study examined dogs recover-
ing from acute colitis in the short term. Long-term 
impacts of dietary management and metronidazole 
use in these dogs were not evaluated. The long-term 
stability and impact of these treatments on canine 
health should be explored in future studies.

In conclusion, dietary management was an effec-
tive treatment option for noninfectious acute colitis 
when compared to dietary management accompa-
nied by metronidazole treatment. Dietary manage-
ment was accomplished with complete and balanced 
diets that were easily digestible with or without psyl-
lium fiber enhancement. Metronidazole treatment 
was associated with slower treatment response 

times, a significant impact on gastrointestinal health, 
and an abnormal canine dysbiosis index of patients 
receiving this therapy. Based on the results of our 
study, prescription of metronidazole should not 
be considered for use in canine acute colitis cases; 
instead, dietary management should be prescribed 
preferentially. Future studies are needed to evalu-
ate the treatment options more fully in comparison 
to metronidazole and other treatments when dietary 
management is not possible.
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