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Abstract

Objective: To evaluate the efficacy of antimicrobial treatment in feline upper respiratory disease
(URD) through comparison of illness severity and duration in shelter cats treated with and
without antimicrobials.

Design: Randomized prospective clinical trial.

Sample: 38 cats with URD.

Procedures: Cats with symptoms of URD were randomly assigned to 2 groups based on an
alternating group assignment model. The treatment group received antimicrobial treatment and
the control group did not. The severity of each cat’s oculonasal symptoms was scored daily on a
numerical scale (0 = no symptoms to 4 = severe symptoms). Duration of clinical symptoms was
recorded. Aerobic bacterial culture and PCR testing was performed to identify possible bacterial
causes of URD in 14 of the 38 cats, 7 from each group.

Results: Upper respiratory disease duration did not differ between groups (treatment group =
6.99 days, control group = 6.28 days, P=0.61). URD severity score did not differ between
groups (treatment group = 3.93, control group = 6.69, P=0.26). 4 of 14 cats who underwent
diagnostic testing had positive PCR tests. Positive PCR results included Mycoplasma,
Bordetella, and Chlamydia spp. or a combination of these. Aerobic bacterial culture results
showed positive growth across all tested cats. All organisms detected were considered normal
oral flora.

Conclusions and Clinical Relevance: No significant difference in the severity or duration of
URD was found in cats who did and did not receive antimicrobial treatment. These findings

suggest that antimicrobial treatment did not improve outcomes of URD at this shelter.
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Abbreviations

C: amoxicillin/clavulanic acid

D: doxycycline

FHV: Feline Herpesvirus

FS: female spayed

FVRCP: feline viral rhinotracheitis, calicivirus, panleukopenia
ISCAID: International Society for Companion Animal Infectious Diseases
MN: male neutered

OS: owner surrender

S: stray

SU: sucralfate

T: tobramycin

URD: upper respiratory tract disease



50

o1

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

Upper respiratory tract disease (URD) is one of the most predominant causes of feline morbidity
and mortality in North American animal shelters and a frequent reason for euthanasia.>? Feline
herpesvirus (FHV) and calicivirus account for approximately 80% of all cases of URD, but
secondary bacterial infections are common, especially in shelters where stress and disease
pressures are high.>3* Bacteria implicated as primary causes of URD include Chlamydophila
felis, Bordetella bronchiseptica, and Mycoplasma felis.>*8 Diagnosis and treatment of URD is
based primarily on clinical symptoms, and while testing for pathogens is available, it is not often
performed. Causative agents of URD are often detected in cats with and without symptoms, so
correlation between a positive test and the true cause of symptoms in any individual is often
unclear.*® Many cats with URD symptoms are empirically treated with antimicrobials,

particularly in shelter environments.>#

With growing recognition of antimicrobial overuse and its relationship to antimicrobial
resistance, it is important to consider both the benefits and the costs of antimicrobial therapy for
individual patients. Antimicrobials can alter the microbiome, induce gut bacterial overgrowth,
and may alter the immune response to viruses.'® Furthermore, the act of medicating cats may
compound their stress and may thus prolong viral URD.! The International Society for
Companion Animal Infectious Diseases (ISCAID) guidelines suggest that mucopurulent
oculonasal discharge is not sufficient to warrant antimicrobial therapy in an otherwise healthy,
non-febrile cat.'? Other sources also recommend reserving antimicrobial treatment for cats
exhibiting clear evidence of secondary bacterial infection with systemic involvement, and

suggest that antimicrobials should not be used for every cat with symptoms of URD.! Human
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medicine uses similar guidelines for the judicious use of antimicrobials in upper respiratory tract

infections.!3

However, antimicrobial use in clinical practice and recommendations in other published
guidelines are often less judicious than ISCAID guidelines.*** In a shelter setting where there
is often less veterinary oversight, there is even greater chance for inappropriate antimicrobial

use. A survey of US shelters found that 35% of shelters use non-medical staff to make decisions
about URD treatment.'® The decision to initiate antimicrobials was based on symptoms like

sneezing in 46% of shelters, rather than the presence of mucopurulent oculonasal discharge.®

We do not know of any studies directly comparing clinical outcomes of cats with URD being
treated with and without antimicrobials. Litster et. al. compared various antimicrobials in
treating URD but did not have an untreated control group.!’ Zirofsky et. al. found that PCR
results for Mycoplasma spp. and FHV had poor predictive values for URD symptoms and for
URD outcomes in cats, but they did not compare the outcomes between groups treated with

antimicrobial versus antiviral medication.®

The aim of this study was to compare the duration and severity of URD in cats treated with and
without antimicrobials in a shelter environment. We hypothesized that the two groups would not
differ in their outcomes. We also tested cats for common URD pathogens to determine if there
was an underlying primary bacterial cause for URD in this shelter that would suggest a need for

antimicrobial therapy.
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Materials and Methods

This non-matched case-control study evaluated cats at an animal shelter in New Hampshire from
June 2018 through August 2019. The study protocol was approved by the University of New

Hampshire Institutional Animal Care and Use Committee.

The shelter’s feline intake procedure is as follows. All cats received an intranasal modified-live
FHYV and calicivirus vaccine? the day they entered the shelter. All cats without a documented
current FVRCP vaccine were also vaccinated with a subcutaneous modified-live FVRCP
vaccine® within a few days of entry, the date varying according to staff schedules. All cats at that
time were also tested for FIV antibody and FeLV antigen, given oral anthelmintic® and topical
insecticide® medication. Intact cats were spayed or neutered according to veterinary staff

schedules.

Cats that developed symptoms of URD were moved to an isolation room until symptoms
resolved. Cats were housed in stainless steel cages, varying in size from 18 x 24 to 48 x 30
(width by height in inches). Facing cage banks were 5-6 feet apart. Cages contained a litterbox,
bedding, food and water bowls, and a hiding box if space allowed. The isolation room was
within hearing of the dog kennels. Once in isolation cats were handled only by veterinarians or
veterinary technicians and assistants.Gowns and gloves which were changed between each cat

and shoe covers were used

Study participants were selected from the population of cats housed in the isolation room. To be

eligible, cats had to exhibit one or more of these symptoms: sneezing more than two times per
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day, clear or colored ocular discharge (excluding cats with black crusted discharge only),
conjunctivitis or chemosis, nasal congestion that could be heard when the cat was at rest, and
clear or colored nasal discharge. Cats with a rectal temperature of 103°F or higher or with
lethargy or anorexia were excluded from the study so they could be treated according to the

shelter’s normal URD protocol (Appendix).

The shelter’s treatment protocol for URD was adapted from one published by the UC Davis
Koret Shelter Medicine Program (Appendix).}* Cats over 6 months old with moderate nasal
congestion, colored nasal discharge, or severe chemosis and conjunctivitis were treated with
doxycycline oral solutionf (10 mg/kg PO g12h for up to 14 days). Doxycycline solution was
prepared by combining 30ml suspending liquid® and 1/3 scoop doxycycline powder (1500mg).
The solution was stored in amber bottles and refrigerated for up to 2 weeks. Cats under 6
months old with similar symptoms were treated with amoxicillin/clavulanic acid oral solution”
(12.5 mg/kg PO g12h for up to 14 days). If a cat’s symptoms did not improve after 4-5 days of
doxycycline or amoxicillin/clavulanic acid, their treatment was changed to azithromycin' oral
solution (10 mg/kg PO once, then 5 mg/kg PO g24h for 4 days). Cats with colored ocular
discharge, severe chemosis or conjunctivitis were treated with 0.3% tobramycin ophthalmic
drops (2 drops q12h for up to 14 days). If a cat with ocular symptoms did not improve after 4-5
days on tobramycin and the cat was not already on an oral antimicrobial, doxycycline or
amoxicillin/clavulanic acid solution was started as described above, according to the cat’s age.
A treatment was stopped when associated symptoms fully resolved or at 14 days, whichever

occurred first. The shelter veterinarian determined further treatment if symptoms remained after
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day 14 of treatment. Additional non-antimicrobial treatments were prescribed by the staff

veterinarian according to individual cat symptoms.

Study participants were placed into one of two groups. The treatment group was treated
according to normal shelter protocol including antimicrobials. The control group was treated
according to normal shelter protocol with the exception of antimicrobials. An alternating group

assignment protocol was established to randomize treatment group assignment.

Cats in the control group who developed lethargy, anorexia, or rectal temperature of 103°F or
higher during the study period were removed from the study and started on antimicrobials
according to the shelter’s regular URD treatment protocol. Data collected on all cats in the study
were: date entering the shelter, source (stray or owner surrender), estimated age, sex, neuter
status (date of spay/neuter if within 1 week of onset of URD), body weight, current medical
conditions, date of first symptoms of URD, date of URD symptom resolution, treatments for

URD.

Each cat in the study was evaluated daily by one of the authors or shelter veterinary medical staff
using the shelter’s existing monitoring protocol (Appendix). The protocol assigns two daily
numerical scores on a scale of 0 to 4 for ocular symptoms and 0 to 3 for nasal symptoms. This
protocol was created by one of the authors who trained all parties in cat care and record-keeping.
For this study, daily symptom scores were summed to calculate an overall severity score for each
cat. The start date for URD was defined as the first day of symptoms. The URD endpoint was

defined as the second day with zero symptoms, which ensured that subtle symptoms were less
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likely missed in recovering cats. URD duration in days was calculated by subtracting the start

date from the end date.

A Fisher exact test was performed to evaluate the following variables between study groups: sex,
neuter status, age, source (stray, owner surrender), and presence of recent surgery or concurrent
medical conditions. Statistical analysis was performed on URD duration and severity scores as a
randomized complete block design using the MIXED procedure of SAS 9.4% according to the

following model:

Yijk=H + Bi+ Tj+ Sk + Tjx Sk + BXijk + €ijk

where Yij = the dependent variable, Bi = the random effect of the ith block (I = 1-24); T; = the
jth treatment effect; Sk = the kth effect of source (owner surrendered or stray); Tj x Sk = the
treatment by source interaction; p = the regression (covariate coefficient); Xijk= the covariate
measurement; and eijjx = the residual error. The covariate used was the presence of any other
conditions (concurrent medical condition, or surgery within 2 weeks of illness). Degrees of
freedom were calculated using the Kenward-Roger option of the MIXED procedure. Any
variable that was 2.5 SD from the mean was removed from the data. If the covariate analysis
resulted in P > 0.25, it was removed from the model. For all variables, significant treatment and

interaction effects were noted as P < 0.05 and trends were noted at 0.05 < P <0.10.

When possible, study participants were tested for bacterial pathogens via aerobic culture and

PCR testing of pharyngeal swabs. Samples were collected by the authors before any treatments
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were administered. To collect samples, sterile swabs were rubbed along each cat’s oropharynx.
Collected swabs for PCR were moistened with sterile saline then placed into sterile test tubes.
Collected swabs for aerobic bacterial culture were placed into tubes containing Amies agar gel.!
All swabs were then refrigerated until transported to the testing laboratory. Swabs for PCR were
packed with ice packs in carboard mailers and shipped overnight to the Cornell Animal Health
Diagnostic Center. PCR testing was performed for Bordetella, Chlamydia, Influenza virus
matrix, Mycoplasma cynos and felis, and Pneumovirus. Swabs for culture were driven to the

New Hampshire Veterinary Diagnostic Laboratory and placed in an outdoor drop-box.

Results

45 cases of URD were evaluated among 38 cats. 3 suspected cases of URD were eliminated
from the study because they did not meet study criteria upon veterinary examination. Of the
remaining 42 cases, 25 were assigned to the antimicrobial treatment group and 17 to the control
group (Table 1). In 7 cases a cat was deemed cured according to the study protocol and left
isolation, then at a later date developed URD symptoms and entered the study a second time as a
separate case. The interval between episodes of URD for these cats was 2 days for 3 cats, 12
days for one cat, 75 days for one cat, and 84 days for 2 cats. 3 of the cats with a second episode
of URD changed from the control group to the antimicrobial treatment group. The other 4 cats
remained in the same treatment group for both episodes, 2 cats in the treatment group and 2 in

the control group.

The only factors that differed between groups were sex and neuter status (Table 2). The

treatment group consisted of 10 neutered males, 10 spayed females, and 5 intact females. The

10



209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

control group consisted of 12 neutered males and 5 spayed females. Mean age for cats in the
treatment group was 5.1 years (SD=4.5). Mean age for cats in the control group was 5.4 years

(SD=4.5).

The least squares mean for duration of illness was 6.99 days for the treatment group and 6.28
days for the control group (P=0.61). The least squares mean for severity scores was 3.93 for the

treatment group and 6.69 for the control group (P=0.26).

The duration of URD was not dependent on or affected by cat source (P=0.29), nor was there a
effect of antimicrobial administration on duration of URD (P=0.7) (Table 3). There was no
effect of antimicrobial treatment on severity score (P=0.34). However, there was a trend for an
interaction on severity scores (p=0.06). Stray cats in the treatment group had a lower severity
score than owner surrendered cats in that group (2.49 and 6.07 respectively); whereas stray cats
in the control group had a higher severity score than owner surrendered cats in the same group

(10.03 and 2.72 respectively).

Aerobic bacterial culture and bacterial PCR were performed on 14 cats in the study, 7 in each
group. Shelter staff instituted treatment when cats entered isolation, and often before authors
arrived, limiting the number of patients available to test. Of these cats, 11 tested negative for
primary URD bacteria and 4 tested positive. Positive PCR results included Mycoplasma,
Bordetella, and Chlamydia species or a combination of these. Aerobic bacterial culture results
showed normal oral flora and various bacteria not considered primary causes of URD across all

tested cats (Table 4).

11
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Discussion
This study found no statistically significant difference in mean illness severity scores and mean
duration of URD between cats treated with and without antimicrobials, suggesting that

antimicrobial treatment did not improve outcomes.

The normal URD protocol for this shelter directed staff to administer antimicrobials when cats
showed colored ocular or nasal discharge, based on the expectation that colored discharge
indicates bacterial infection is present.!? Colored discharge was noted in cats in both groups in
this study, however, our results suggest that antimicrobials were not beneficial in the treatment of
URD in this shelter. International Society for Companion Animal Infectious Diseases guidelines
recommend delaying antimicrobial use in feline URD even with mucopurulent oculonasal
discharge unless the cat exhibits fever, lethargy, or anorexia, because many cats will recover
within 10 days without antimicrobial therapy.*? These guidelines target treatment of privately-
owned cats, but our results suggest that this recommendation may be used in certain shelter

environments as well.

The two treatment groups differed significantly in the proportion of males and females (P=0.012)
and in the proportion of neutered and intact cats (P=0.03). Low numbers made it difficult to
calculate a relevant comparison between intact females, spayed females, intact males, and
neutered males in the two treatment groups. Prior studies provide conflicting information about
neuter status and sex as risk factors in URD."*81® Other factors that may have more impact on a
cat’s URD susceptibility like age, source (stray vs. owner surrender), and co-morbidities or

recent surgery were similar between groups. We theorized that cats under 1-year old, stray cats,

12
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and cats with a concurrent medical condition or recent surgery would have longer and more
severe URD due to poor immunity than cats over 1-year old, owner surrendered cats, and
otherwise healthy cats respectively. Since those factors were similar between groups, they

should not have created bias in the results.

The trend for an interaction between cat source (owner surrender vs. stray) and severity score is
worth consideration. Previously owned cats are more likely to have a complete immunization
history and may be healthier than strays. Stray cats may therefore be more susceptible to
secondary bacterial infection than owned cats.*® That may explain why severity scores were
higher in stray cats than owned cats when not treated with antimicrobials but also why severity
scores were lower in stray cats when treated. If stray cats were more prone to secondary
bacterial infection than owned cats, they would not only have more severe URD without
antimicrobials but would also benefit more from them than owned cats. Another possible
explanation is that previously owned cats might harbor more resistant microbes due to past
access to veterinary care and higher likelihood of previous antimicrobial therapy.???> Reduced
treatment efficacy would be expected with higher rates of antimicrobial resistance, leading to

higher severity scores in owned cats when antimicrobials were used.

It is unclear how often feline URD involves bacteria.}*’. Feline herpes virus is considered the
most common primary causative agent of feline URD.>*72325 Many cats likely have co-
infections, and many are suspected of developing primary viral infection with secondary
bacterial infection.?®?° Less certain is whether cats with secondary bacterial involvement can

actually benefit from antimicrobial therapy.'>!6" Bacterial culture and PCR testing is rarely

13
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helpful in diagnosing and treating individual cases of feline URD due to the poor correlation
between symptoms and positive test results and due to the difficulty in culturing bacteria like
Chlamydia and Mycoplasma.®°262" In shelter settings especially, this testing is rarely performed
since it is not cost-effective. The role of diagnostic testing in shelters is more often to establish

baseline pathogen prevalence in the population, and to assist with URD protocol development.?’

This study attempted to test all cats with aerobic bacterial culture and bacterial PCR to establish
the background presence of bacteria in the population and to compare results between study
groups. However, sample collection was limited. Of the subjects who underwent testing, the
majority had a negative PCR result. While the ambiguity of these test results must be noted, the
generally negative PCR results suggest that viral infections were likely the primary cause of
illness in this population, consistent with prior published works.>+"2325 |t is important to note
that both groups had the same rate of positive bacterial PCR with two cases each, which suggests
that there was a comparable low prevalence of primary bacterial infection between groups.
Interestingly, three of the four positive PCR tests were positive for Pneumovirus, an emerging

pathogen of unknown pathogenicity in cats.

Due to the limitations of testing for URD pathogens, empiric selection of antimicrobials for URD
is common practice. The shelter protocol in this study used oral doxycycline and ophthalmic
tobramycin as first line drug choices. In 5 cases amoxicillin/clavulanic acid was used instead
(due to the patient’s young age in two cases, because the patient was already on the medication
prior to URD symptoms in two other cases, and for unknown reasons in one case). Additionally,

some cats were treated with doxycycline, some with tobramycin, and some received both,

14
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according to the shelter protocol. We elected to group all antimicrobial treatments together to
increase the overall sample size. However, the variation in treatment within the study groups

could have impacted outcomes.

This study has other limitations. It suffered from small sample size; thus, there may be a true
difference between groups that was not detected. Staff turnover occurred during the study period.
Although all staff members involved in scoring were trained by the same author and scoring was
defined by specific clinical symptoms, error and bias may have occurred due to variations in
staff. Personnel recording cat severity scores were also responsible for feeding, cleaning, and
medicating study cats so they were not blinded to the cats’ study group. Additionally, in several
cases a staff member started a newly ill cat on antimicrobials before the authors arrived, which
disrupted the alternating treatment group assignment. If staff believed these cats had more
severe illness that warranted antimicrobials, that may have skewed the results, possibly
weighting the antimicrobial treatment group with more severe cases. With more control over
these variables, we would have more confidence in the validity of the study results. However,
the disruption in group assignment occurred in only 4 cases so there may not be a significant
effect on final results. Eliminating cats with evidence of systemic disease (fever, anorexia,
lethargy) from the study likely minimized the effect of this bias by making the study participants
more similar across groups. Conversely, study results can’t predict the benefit of antimicrobials

in cats with URD that includes systemic symptoms.

Compounded doxycycline powder used in the study was mixed with an oral suspension liquid®

and kept refrigerated for up to 2 weeks. This is common practice in some animal shelters but
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may deliver less than desired doses of the drug.?®-*° FDA-approved doxycycline formulations are
recommended to ensure appropriate and consistent drug doses are administered. 22°  An FDA-
approved doxycycline product may have created more significant improvements in URD than

this study detected.

Calculating a severity score was complicated by the fact that illness duration impacted a cat’s
total severity score. Because all daily severity scores were summed to create each cat’s overall
severity score, more days of illness led to a higher severity score even if daily severity scores
were continuously low. We opted to use the severity sum score rather than a mean severity score
per cat that would then have been averaged to determine the group average. That could have
created a condition known as Simpson’s paradox, where a trend in individual data disappears

when individual data sets are grouped together.3!

This study may not be generalizable to other shelters with different environmental and disease
pressures, nor to privately owned cats. Bordetella and Chlamydia were not detected in culture or
PCR testing, and only 3 cats tested positive for Mycoplasma. If there truly were no primary
bacteria involved, that may explain the lack of benefit from antimicrobials.. Several cats in both
groups, however, showed mucopurulent oculonasal discharge, suggesting that bacteria were
present. Regardless, less than half the study cats were tested, so few conclusions can be made on

the basis of test results.

There is evidence that antimicrobials are overprescribed in veterinary medicine despite

widespread information about antimicrobial stewardship.*>® URD treatment protocols vary
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widely between shelters. Many do not have written treatment protocols, many use antimicrobials
before mucopurulent discharge occurs, and some rely on non-medical staff to make individual
patient medication decisions.*® Although we cannot rule out the benefit of antimicrobial therapy
for URD in shelter cats, this study did not detect any and thus supports more judicious use of

antimicrobial therapy for cats in shelter settings.

The study population had veterinary professionals in charge of medical care following a standard
treatment protocol, housing designed to reduce stress, and other measures that improved overall
cat health. It is important to address disease prevention measures like these prior to considering a

change to antimicrobial use.

Further work in this area may include a similar study with a larger sample size and more
standardized medication protocols. Working in a different shelter environment would be
important to compare outcomes among shelters with varied cat populations and differing
management and environmental conditions. Additional evaluation of the efficacy of antibiotic
usage is worthwhile for shelters due to the high cost of medication administration and the stress
it places upon cats. Antimicrobial stewardship is important to the future of animals, humans, and
the environment, further warranting more research on the use of antimicrobials in the treatment

of feline URD. This study’s results support ongoing research in this area.
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Footnotes

Feline Ultranasal FVRC, Heska, Loveland, CO.

Fel-O-Guard 3, Elanco, Greenfield, IN.

SNAP FIV/FeLV Combo test, IDEXX Laboratories Inc, Westbrook, ME.

Pyrantel pamoate 50 mg/ml, Columbia Laboratories, Lexington, KY.

Advantage Multi for cats, imidacloprid and moxidectin, Bayer Healthcare, Shawnee, KS.
Doxycycline powder CONC??, Rood and Riddle Veterinary Pharmacy, Lexington, KY.
Vehicle for oral suspension, USP-NF (Ora-Plus), OraMedix Inc, Lancaster, Calif.
Clavamox Drops, Pfizer Animal Health, New York, NY.

Tobramycin ophthalmic solution USP 0.3%, (generic), Bausch & Lomb, Bridgewater,
NJ.

Azithromycin for oral suspension USP 200mg/5mL (generic), Teva Pharmaceuticals,
North Wales, PA.

PROC MIXED, SAS, version 9.2, SAS Institute Inc, Cary, NC.

BBL culture swab, Collection and Transport system, BD Diagnostics, Sparks, Md.
Sucralfate 1g tablets (generic), Teva Pharmaceuticals, North Wales, PA.

Mirtazapine 15mg tablets (generic), Watson Laboratories, Parsippany, NJ.
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URD Treatment Decision Tree and Scoring Chart. Used by shelter medical staff and authors when selecting treatments for cats
with URD and when scoring URD cats’ daily symptoms.

Nose Eyes
Yes - Yes -
Nose normal? | ———»f Score 0: monitor Eyes normal? »| Score 0: monitor
\ 4 NO NO A 4
Clear nasal discharge, es Score 1: Clea}r d_ischar_ge, . Score 1:
sneezing, ONLY? Keep face clean §qum.t|ng, mild » Keep face clean
conjunctivitis ONLY?
[ o
No v
Yellow, green, or Score 2:
bloody nasal discharge, Yes As above AND: Ye_llow or green ocular Yes Score 2:
moderate congestion > doxycycline” or discharge, moderate As above AND:
Clavamox' if <6 months conjunctivitis and chemosis tobramycin?
old
Score 3: As above AND No
signs of systemic illness: y v
fever, dehydration, Some Severe conjunctivitis and ocore &:
anorexia improvement after chemosis with colored Yes | Asabove AND:
4-5 days? (yellow/green) ocular - dOXyCyC“?? or
Finish treatments discharge, or not responsive to | Clavamox'if <6
Yes No topical meds after 3-4 days months old

If no improvement in 3-5
more days: vet exam

A

Change antibiotic
to azithromycin

Score 4: Corneal ulcers or defects: vet exam (CVT
may stain eye and consult w/vet for plan but still
needs vet exam thereafter)
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Table 1: Characteristics of study participants, duration of URD, severity score, and
antimicrobial treatments used*

Group 0: No Antimicrobials

URD
Sex/ Weight dura- | Sever-
Cat | Age | neuter | Source in Othe_r tion ity Inte!r’ )
condition . val
status pounds in Score
days
hyper-
1 15y MN S 7.8 thyroid 5 6.5 n/a
2 6y MN (0K} 13.7 7 3.25 n/a
3 | 2y | Fs | os | 77 |recent 2 2 n/a
spay
4A* | 5mo | MN S 4.5 5 6.5 n/a
5A* | 5mo | MN S 4.7 3 5 n/a
6A* | 5mo | MN S 3.9 3 45 n/a
t hyper-
7A* | 10y MN 0sS 6 thyroid 8 14 n/a
hyper-
§
7B 10y MN 0sS 6 thyroid 3 2.5 75d
8 12y FS oS 7.8 4 3 n/a
o | 3y | Fs S gg | recent 7 | 65 | nha
spay
10 | 12wk | MN 0sS 3 7 1 n/a
11 | 12wk | MN (0K} 3 7 1 n/a
12 4y MN S 11 9 12.75 n/a
13AY | 9y FS 0S 10 6 7 n/a
13B% | 9y FS (0K} 10.4 7 0.5 12 d
14 6y MN (0K} 10.8 23 22.25 n/a
15 3y MN 0S 13.4 5 3 n/a
Group 1: Antimicrobials
Sex/ Weight Days | Sever- i
Cat | Age | neuter | Source in co(z:::ir;tEiZn with ity I 3:[;!; Treatment
status pounds URD | Score
4B% | 5mo | MN S 6 2 2d D, T
6B% | 5mo | MN S 3.9 2 0.5 2d D, T
5B% | 5mo | MN S 4.7 14 4 2d DT
16 | 4y | MN | 0s 116 ;ifjetztr 3 25 | nia D, T
17 6y MN 0sS 10.8 16 9 n/a D, T,SU
18 | 6y | MN s 116 |Puncure | g 4 na T
wound
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19 7y MN oS 14.5 5 2.25 n/a T
20AF | 4wk F S 1.3 8 20 n/a C, T
20B | 18 wk F S 4.1 3 1 84 d D

21 10y FS oS 6.9 pyometra 4 3 n/a C, T

22 adult F (O8] 12 12 19 n/a D, T
23AF | 4wk F S 1.3 8 20 n/a C, T
23B% | 18 wk F S 4.8 3 1 84 d D

24 | 8wk FS oS 2. 5 4.5 n/a T

25 10y FS oS 6.8 4 3 n/a DT

26 | 1.5y | MN S 7.7 9 1.5 n/a C,SuU

27 12y FS oS 11.8 11 9.75 n/a D

28 | 12y | Fs S 6.7 gjpég'ry 6 45 | nla C,T,SU

29 15y FS oS 5.2 12 19.75 n/a D, T,SU

D,

30 2y FS S 9.2 19 415 n/a azithromycin

mirtazapine”

31 8y FS 0S 8.5 4 2.75 n/a D

32 4y MN stray 8.8 12 11.75 n/a D

33 8y FS oS 111 |[FIV+ 10 7.25 n/a T

34 8y FS oS 11.1 10 5.25 n/a D, T

35 6y MN oS 9.9 9 22.5 n/a D, T

*cats are listed in numerical order, not necessarily the order they entered the study. 1- interval
in days between first and second episode of URD. i - first episode of URD in cat who entered
study twice. § - second episode of URD in cat. (Treatments: D = doxycycline, T = tobramycin,
C = amoxicillin/clavulanic acid, SU = sucralfate™) (Source: S = stray, OS = owner surrender,
Sex/neuter status: MN = male neutered, F = female intact, FS = female spayed)
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Table 2: Variation between treatment groups across several variables

Fisher
Group | Group | o act test
0 1

p value
Sex
Female 17 4 a
Male 9 13 0.012
Spay/neuter status
Intact 7 0 .
Altered 19 17 0.03
Age
<1 year 11 5
1-7 years 16 13 0.53
>7 years 9 6
Source
Owner
surrender 9 - 0.21
Stray 17 7
Recent surgery or concurrent condition
Yes 5 20
No 5 12 0.1

3values differ significantly (P<0.05) between groups.

Table 3: URD duration and severity score summary values according to treatment group
and cat source (owner surrender or stray), least squares mean, and standard error of the
mean reported.

Least squares mean

Group 0 Group 1 P values
Group Owner
Owner Owner SEM | Owvs. Interac-
Stray Stray surrender -
surrender surrender * | Group 5 tion
1t Vs stray
URD 4.02 8.97 6.62 742 | 215 | 0.70 0.26 0.19
duration
Severity 272 11003 | 607 | 249 | 305 | 034 0.57 0.06
Score

fStandard error of the mean
IMain effect of antimicrobial use vs no antimicrobial use
$Main effect of owner surrendered cats vs. stray cats.
lnteraction of main effects.
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Table 4: PCR and bacterial culture results for 14 cats with URD

Group 0: No Antimicrobial treatment

Animal | PCR results | Bacterial culture results

7A - Staphylococcus felis, Pasteurella dagmatis, Pasteurella multocida
7B - Staphylococcus felis, Pasteurella dagmatis, Pasteurella multocida
8 - Pasteurella multocida

9 - Pasteurella multocida

11 n/a Pasteurella multocida, E. coli

12 Pneumovirus | Staphylococcus aureus

14 Mycoplasma | Pasteurella multocida, Rothia nasimurium, Bergeyella zoohelcum

Group 1: Antimicrobial treatment

Animal | PCR results | Bacterial culture results

17 Mycoplasma, | n/a

Pneumovirus
18 - Escherichia coli
21 - Pasteurella multocida, Enterococcus faecium
24A - Enterococcus faecium, Staphylococcus lentus, Pasteurella multocida
24B - Enterococcus faecium, Staphylococcus lentus, Pasteurella multocida
26 - Pasteurella multocida, Pasteurella stomatis, Neisseria zoodegmatis
35 Mycoplasma, | Pasteurella multocida, Bergeyella zoohelcum

Pneumovirus
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