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Background

Figure 1: Cat showing typical signs of FURTD

Around 150,000 cats enter shelters in the UK every year. Feline upper respiratory tract disease, (FURTD, also known
as “cat flu”) has been suggested to be the most important health problem in such environments1. Clinical signs in
affected cats can range from mild and self-resolving (Figure 1) to severe and even fatal. These cases are expensive in
terms of the impact on animal welfare, as well as the financial and temporal costs of treatment.
FURTD is a syndrome characterised by pyrexia, lethargy, inappetance and ocular and nasal discharge. It may be
accompanied by other signs including lingual ulcers, ocular ulcers, chemosis and lameness due to sterile
polysynovitis. It is caused by infection with one or more of a number of pathogens including feline calicivirus (FCV),
feline herpesvirus (FHV), Chlamydia psitacci var felis, Mycoplasma felis and Bordetella bronchiseptica.
Prevalence of FURTD varies over time, but also between different shelters. Identification of management factors
which are important in the spread of FURTD would allow for better prevention and control in such environments.
Estimation of prevalence in previous studies can be complicated by the fact that many pathogens can be shed
asymptomatically, and therefore prevalence of shedding does not always correlate well with clinical prevalence
This study aimed to quantify the prevalence of clinical signs of FURTD in a variety of shelter environments, and to
identify risk factors for this disease.
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Methods
A convenience sample of four different shelters was recruited. Shelters were selected on the basis of
willingness to participate, diversity of management patterns and travelling time of less than 90
minutes from the School of Veterinary Medicine and Science.
Each shelter was visited once weekly for four consecutive weeks. On each occasion, every cat was
scored for clinical signs of FURTD according to a previously developed scoring system2 (Table 1). Data
regarding signalment, vaccination status, body condition score and duration of stay were collected
for each cat. In addition, management data specific to each shelter were collected, including source
of cats, capacity, mean length of stay, veterinary care details and preventive medicine policies.
Statistical analyses were performed using SPSS20 and GraphPad 2013. For investigation of
categorical variables, chi squared tests were used. Continuous data were tested for normality using a
Shapiro-Wilk test. Normally distributed data were analysed using the Student’s t-test and nonnormal data using the Mann-Whitney U test. A cut-off of p<0.05 was used for significance
throughout.

0 = No nasal discharge
1 = Small amount of watery discharge
2 = Large amount of watery discharge
3 = Green/yellow discharge
0 = No nasal discharge
1 = Small amount of watery discharge
2 = Large amount of watery discharge
3 = Green/yellow discharge

Nasal discharge score

Breathing score

0 = Normal respiration
1 = Mild difficulty breathing (mildly increased chest movements with no regular abdominal
movements present during breathing)
2 = Moderate difficulty breathing (increased chest movements with some regular
abdominal movements present during breathing)
3 = Severe difficulty breathing (increased chest movements with marked regular abdominal
movements present during breathing

Sneezing score – Recorded over a
30-minute period

0 = No sneezing
1 = Sneezes 1-2 times/30 minutes
2 = Sneezes 3-4 times/30 minutes
3 = Sneezes 5 or more times/30 minutes

Coughing score – Recorded over a
30-minute period

0 = No coughing
1 = coughs 1-2 times/30 minutes
2 = coughs 3-4 times/30 minutes
3 = coughs 5 or more times/30 minutes

Demeanor score

0 = Bright, alert, reactive
1 = Quiet, lethargic
2 = Depressed but responds to human contact
3 = Severely depressed, demeanor doesn’t change in response to human contact

Table 1: Clinical scoring system used in the study

Results
The participating shelters had varied management and housing facilities, as described in Table 2 and Figures 2 and 3. Overall, 576 cats were scored, and 1446 scores
obtained over the study period. Almost one third of cats (168/576, 29.3%) scored positive for one or more signs of FURTD on at least one occasion, and 370 (25.6%)
scores out of 1446 were positive for at least one sign of URTD. The prevalence of FURTD signs varied between the shelters (Figure 4), and was highest in the shelter
with the longest duration of stay. Unvaccinated cats (p=0.0005 ), male cats (p=0.0001 ) and cats under 6 months of age were all at increased risk of clinical signs of
FURTD. Length of stay was not associated with risk of FURTD (p=0.337).
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Cats rehomed per year
Mean length of stay

408 (in 2012)
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Origin of cats (stray vs owned)
Vets on site (YES/NO)

50/50

Mostly stray

Mostly owner relinquished 50/50

NO

YES

NO

NO

Vet visits per week
Housing method

1

Vets on site

2

2

Grouped

Individually/Paired

Grouped

Individually/Paired

YES

YES

NO

YES

Indoor

Both (shelter)
Indoor (hospital)

Outdoor

Both

NO

YES

YES

NO

Isolation facility?

Indoor/Outdoor pens
Dogs on site?
No. of paid staff per day
Quarantine on entry?

31.2
30

2 weeks

3

7 (shelter)

1

5

YES

YES

NO

YES

Table 2: Descriptive data collected from participating shelters
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Figure 2: Housing in Shelter B
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Figure 3: Housing in Shelter C
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Figure 4: Prevalence of scores positive for one or more signs of FURTD
at each shelter over the whole study period

Conclusions
In conclusion, this study has identified a number of potential risk factors for FURTD in shelters. Further analysis of the data
will be carried out to tease out the relationships between these factors, with the aim of identifying potential management
intervention targets. Further investigations to identify shelter-borne pathogens associated with clinical URTD, using data
from ocular and oropharyngeal swabs submitted for PCR identification could be used to further elucidate the relationship
between pathogen shedding and clinical disease
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