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Studies on the prevalence and risk factors for feline chronic gingivo-stomatitis (FCGS)

Katharine Alys Elizabeth Healey

Feline chronic gingivo-stomatitis (FCGS) is a syndrome characterised by persistent, often

severe, inflammation of the oral mucosa. Using cross sectional and case control studies, the

aims of this thesis were to estimate the prevalence of FCGS in cats visiting first opinion
small animal veterinary practices, examine the risk factors for FCGS in the same population
and also in pedigree cat households, and to investigate a possible link between major

histocompatibility (MHC) type and FCGS.

Prevalence study: twelve first opinion small animal veterinary practices were recruited on a
convenience basis from the North West of England, providing a sample population of 4858
cats. Veterinary surgeons identified cases of FCGS according to our case definition over a
twelve-week sampling period; age, sex and breed information was determined forall cats,
plus brief descriptive data for FCGS cases. The prevalence of FCGS was 0.7% (34 cases,
95% confidence intervals: 0.5% to 1.0%). Ofthe 34 cases of FCGS, 44% (15 cats) were new

cases and 56 % (19 cats) were ongoing cases. Nostatistically significant differences were
found when the age, sex and breed of cats with FCGS was compared to data from cats
without the condition.

Case control study in veterinary practices: 34 first opinion small animal veterinary practices

were recruited on a convenience basis from the North West of England, 25 of which

submitted samples (48 cases, 123 controls). Cases of FCGS were identified according to the

same case definition as in the prevalence study; three controls were requested for each case.

Questionnaires on clinical, demographic and lifestyle data were completed by veterinary
surgeons and owners for both cases and controls; samples were obtained for virology (feline

calicivirus (FCV), feline herpesvirus-1 (FHV-1), feline immunodeficiency virus (FIV), and

feline leukaemia virus (FeLV)), bacteriology (including Bartonella henselae), haematology

and biochemistry. Forty eight cases were recruited, with an average of2.6 controls submitted

per case.

Inflammation of the gingival mucosa and the fauces/palatoglossal folds were the most
commonly reported FCGSlesions (each documented in 88% of cases); the most common

clinical signs reported were decreased appetite, weight loss and halitosis. On univariable
analysis, neither age sex, nor breed was associated with FCGS; however a significantly

higher prevalence of FCV shedding was found in cases compared with controls (88% and
15% respectively), and a protective effect of vaccination against FCGS was demonstrated.
The prevalence of FIV and FeLV infection was low, although all positive cats were cases

(10% and 2% respectively).

Case control study in pedigree cat households: 25 households were recruited; usable data and
samples (ie questionnaires, respiratory virology and DNA samples) were collected from 31

cases (case definition as above) and 151 control cats from 17 households. Clinical signs were

similar to those in the veterinary practice study above, though there were somedifferences in
treatment protocols used. On both univariable and multivariable analysis, a significantly

higher prevalence of FCV shedding was again found in cases compared with controls (74%

and 37% respectively). Howeverin this population, a significant difference in age was found

in cases compared to controls (median Syears 8 months and 4years respectively); time in
owners’ possession was also significant but highly correlated with age. In addition, the

source ofcat, past breeding activity and a past history of respiratory disease were significant
risk factors for the disease.

Nosignificant differences were found in the number of MHCalleles in cases compared to
controls, although there was slight trend for cases to show feweralleles than controls.
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Chapter 1 ala Introduction

1 Chapter One

INTRODUCTION

Feline chronic gingivostomatitis (FCGS) is a syndrome which affects the domestic

cat and is characterised by chronic inflammation ofthe soft tissues of the oral cavity

(Johnessee and Hurvitz, 1983). The syndromehas been referred to in the literature by

various other names such as plasma cell stomatitis pharyngitis (White et al, 1992),

chronic faucitis (Reubelet al, 1992), chronic gingivitis and pharyngitis (Thompson et

al, 1984), lymphocytic plasmacytic gingivitis stomatitis (Lommer and Verstraete,

2003), plasmacytic stomatitis pharyngitis (Reindelet al, 1987) and chronic stomatitis

(Gaskell and Gruffydd Jones, 1977). These and other similar terms are thought to be

interchangeable and refer to the sameclinical presentation which will be referred to

hereafter as feline chronic gingivo-stomatitis (FCGS). FCGS can be very

debilitating, difficult to treat, and sometimesresults in euthanasia of the affectedcat.

FCGSis considered to be a fairly common problem:in a survey of its members by

the American Veterinary Dental Society, 72% of respondents indicated that they saw

one or more cases of ‘gingivo-stomatitis’ per week (Frost and Williams, 1986), and

in a small study in a first opinion small animal veterinary practice in North West

England, three percent of cats admitted for dental treatment were found to be

suffering from FCGS (Crossley, 1991). In another study, ‘gingivitis’ was present in

13.1% of cats examinedin private veterinary practices in the United States (Lund et

al, 1999) but the number of these cats which were affected by FCGS was not

recorded. Bannasch and Foley (2005) recorded 7.5% of a population of 573 shelter-

housed cats in the USA as having faucitis and 35% as having gingivitis, however the

study’s focus was on respiratory pathogen evaluation and these clinical signs were

not interpreted in the context of a specific FCGS case definition.

This first chapter of this thesis will look at the clinical syndrome, the factors

commonly considered as being potentially linked with it, and the treatment and

management approaches which have been described, before going on to outline the

structure and aimsofthis thesis.
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1.1 CLINICAL PRESENTATION OF FELINE CHRONIC

GINGIVOSTOMATITIS (FCGS)

1.1.1 Clinical signs andpatientpresentation

The clinical signs reported by owners of cats with FCGS are variable depending on

the severity of the syndrome in the individual, but the majority relate to the pain

caused by the oral inflammation and include dysphagia (sometimes anorexia),

difficulty in prehension and mastication, weightloss, halitosis, ptyalism (sometimes

blood-stained), pawing at the mouth and reduced grooming activity (Gaskell and

Gruffydd Jones, 1977; Knowles, 1988, Harvey, 1991; White et al, 1992, Lommer

and Verstraete, 2003). Owners mayreport a change in the character of their cat such

as decreased playfulness (DeForge, 2004), and cats may resent an oral examination

without sedation or general anaesthesia (Addie et al, 2003).

1.1.2 Anatomicaldistribution oflesions

The location of the inflammatory lesions which characterise FCGS has been well

described in the literature, and a commonthread is that although the inflammation

may be widespread throughout the soft tissues of the oral cavity, there is an overall

tendency for it to be most severe or concentrated towards the caudal part of the oral

cavity (Harvey, 1991). The commonly documented areas affected are the

palatoglossal folds (fauces) and the gingivae, with gingival inflammation often

crossing the mucogingival junction to the buccal mucosa. Less commonly affected

areas include the pharynx, hard palate, soft palate, lingual mucosa andlips (Reindel

et al, 1987; White et al, 1992; Baird, 2005). Osteitis, osteomyelitis and bone

resorption have also been reported (Hennet, 1997).

1.1.3 Histological characteristics

Detailed histological analysis was recorded on biopsy samples from a series of nine

cats studied by Johnessee and Hurvitz (1983): these demonstrated “a hyperplastic

and frequently ulcerated mucosa with a dense submucosal inflammatory cell

infiltrate” which was “characterised by a preponderance of plasma cells”. The

concurrent presence of neutrophils, lymphocytes and macrophages in variable
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quantities was described in the same samples. Other studies have also commented

on similar histological findings: lymphoplasmacytic infiltrates are commonly

described (Reindel et al, 1987; White et al, 1992; Waters et al, 1993; Hennet, 1997;

Baird, 2005), although in somecats a plasmacyticinfiltrate is found (Thompsonetal,

1984; White et al, 1992). Mucosal hyperplasia and ulceration is also described by

Hennet (1997). and Baird (2005). Reference is made by Harley (2000) to an

unpublished study conducted by Colin Harvey which found that a neutrophilic

infiltrate was found in the cases which did not demonstrate a lymphocytic or

plasmacytic infiltrate, but that the severity of the case correlated with the density of

the infiltrate rather than the class of inflammatory cell.

1.1.4 Immunologicalfeatures

Cytokine expression within the oral lesions of cats with FCGS has been shown to be

consistent with a mixed response, with upregulation (broadly proportional to lesion

severity) of the normal feline oral cytokine profile of IFN-y, IL-2, IL-12 and IL-10,

plus additional expression of IL-6 and IL-4, which is consistent with a shift from the

normal predominantly (Th) type | profile to a mixed type 1 and type 2 response

(Harley et al, 1999a). Examination of immunoglobulin classes within the saliva and

serum of FCGSand control cats has shown that cats with FCGS have significantly

higher salivary and serum levels of IgG and IgM, together with higher serum but

lower salivary levels of IgA than controls (Harley, 2003a). The salivary

immunoglobulin levels may be influenced by the (predominantly IgG positive)

plasma cell infiltration classic of many cases of FCGS (Harley, 2000). The

implications of the decreased IgA levels in the saliva of affected cats is unclear

(Harley, 2003a), although it may be significant as IgA has been found to enhance

oral protection against bacterial adhesion to dental structures, and increase non-

specific defence mechanisms e.g. mucin and lactoperoxidase (Challacombe and

Shirlaw, 1999).

1.1.5 Haematological and biochemicalparameters

The most consistently reported biochemical abnormality in cats with FCGS is an

elevated total protein level, reflecting a polyclonal hypergammaglobulinaemia
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(Johnessee and Hurvitz, 1983; White et al, 1992). Other abnormalities described in

small numbers of affected cats included elevated renal parameters (Hennet, 1997)

and slightly reduced albumin and alanine aminotransferase levels (Baird, 2005) but

these are not widely reported and mayreflect unrelated systemic problems within the

individual.

Elevated total white blood cell counts have been documented (Johnessee and

Hurvitz, 1983; White et al, 1992); in some cases a neutrophilia with left shift and/or

absolute lymphopenia was found (Johnessee and Hurvitz, 1983) while eosinophilia

was detected in four of the thirty one cases studied by White et al. (1992) in which

haematology results were available.

1.1.6 Differential diagnoses

Conditions which cause an inflammatory, ulcerative or hyperplastic response in the

oral cavity must be considered as differential diagnoses to FCGS; some are more

common than others, but include uraemic gingivitis, feline eosinophilic granuloma

complex, oral neoplasia, trauma, poisoning, protein-deficient diets, food allergy,

foreign body reactions and autoimmune diseases such as pemphigus vulgaris and

systemic lupus erythemaotsus (Frost and Williams, 1986; Lyon, 2005). An

inflammatory oral condition affecting cats under nine months of age has been

described as a separate entity, and called “feline juvenile-onset gingivitis-

periodontitis”; this is thought to be associated with the eruption of permanent

dentition (and possibly with domestic short hairs, Siamese and Maine Coonbreeds),

and not considered to be related to FCGS (Williams and Aller, 1992).
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1.2 AETIOLOGY OF FELINE CHRONIC GINGIVOSTOMATITIS (FCGS)

1.2.1 Demographics

lilt Age

Feline chronic gingivo-stomatitis is considered to be a disease of middle-aged to

older cats; previous studies have documented median agesof 7 to 8 years (range four

months to 17 years) (White et al, 1992; Hennet, 1997; Harley, 2000) and mean ages

of 5.7 to 8.3 years (ranges of 1.5 to 12 years) (Johnessee and Hurvitz, 1983). These

figures comprise cats from differing populations, including referral and first opinion.

1.2.1.2 Sex

No sex bias has been documented in cats suffering from FCGS. In the study by

White et al. (1992) males made up just over half of the 41 cats in the study, while

slightly less than half (three of eight cats) were male in the study by Johnessee and

Hurvitz (1983).

1.2.1.3 Breed

Siamese, Abyssinian, Persian, Himalayan and Burmese breeds haveall been cited in

the literature as being possibly predisposed to FCGS (Frost and Williams, 1986;

Diehl and Rosychuk, 1993). The Somali, which originated from a long-haired

mutation of the Abyssinian breed, has been documented as being predisposed to

periodontal disease, although not FCGS specifically (Wiggs and Lobprise, 1997b).

In a study by Hennet (1997) looking at 30 cases of FCGS, most were mixed breed

cats, while three were Siamese, three Persian and one was Foreign. The majority of

studies describe cases drawn from a sample population of referral or first opinion

cats in which domestic mixed breed cats inevitably predominate; to the author’s

knowledge there are no published studies investigating a case series in pedigree cats

only.
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1.2.2 Periodontal and dental disease

Periodontal disease is common among domestic cats: a study by Lundet al (1999)

found that dental calculus and gingivitis were the most commonly reported disorders

for cats (and dogs) in a population of 15,226 cats presenting at private veterinary

practices across the United States; 24.2% of cats presenting with dental calculus and

13.1% with gingivitis. The pathogenesis of periodontal disease in cats is considered

to be similar to that in dogs, the latter having been studied more extensively

(Colmery and Frost, 1986). Typically, periodontal disease develops with the

accumulation of plaque on the surface of tooth enamel whichresults in inflammation

of the gingival sulcus; over time the plaque becomes mineralised to form calculus

and leads to inflammation of the adjacent gingival mucosa causing a marginal

gingivitis with associated increased vascular proliferation and lymphocyte and

plasmacell infiltration (Frost and Williams, 1986). Unless checked, this leads to

periodontal pocket formation and progressive periodontal inflammation, ultimately

resulting in infection andloss of the tooth (Frost and Williams, 1986).

Domestic cats also suffer from the syndrome of feline odontoclastic resorptive

lesions (FORLs), a pathology whose cause is unclear but which is common in the

cat, ranging in non-dental patient populations from 20% to 52% (von Schlup, 1982;

Coles, 1990; Lund et al, 1998; Ingham et al, 2001), up to 67% in dental patient

populations (van Wessum et al, 1992). Odontoclastic lesions typically begin as

localised loss of enamel or cementum at the junction of the crown and root, which

progresses with time to affect the deeper structures of the tooth (Johnston, 2000).

Lesions may be extremely painful when the sensitive areas of the tooth become

involved, and a mild to severe localised inflammatory response typically affects the

gingiva adjacentto the affected tooth (Wiggs and Lobprise, 1997b).

Somefactors associated with periodontal disease have been associated with FCGSin

relation to a hypersensitivity or inappropriate immune response to the bacteria

present in the mouth (Williams and Aller, 1992; Diehl and Rosychuk, 1993); this will

be discussed in more detail in section 1.2.3 on bacteriological agents. While FORLs

are a frequent finding in cats affected by FCGS, Lommer and Verstraete (2003)
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found no significant difference in the incidence of FORLs in cases of FCGS and the

control population, and Ingham et al. (2001) found no significant difference in the

gingivitis score of cats with and without FORLs.

1.2.2 Viral agents

Several viruses have been studied with relation to FCGS, the most common being

feline calicivirus (FCV), feline herpesvirus-1 (FHV-1), feline immunodeficiency

virus (FIV) and feline leukaemia virus (FeLV). While some studies concentrate on

an individual virus, many consider two or more; this section will consider these

virusesfirst individually with regard to the typical disease syndromes they cause, and

then together with regard to their potential involvement in the FCGS syndrome.

1.2.2.1 Feline calicivirus

Feline calicivirus (FCV) is a member of the Vesivirus genus within the family

Caliciviridae and is a small, non-enveloped, single stranded positive sense RNA

virus (Clarke and Lambden, 1997; Koopmanset al, 2005). It is a highly infectious

cause of upperrespiratory disease in the domestic cat (Fastier, 1957).

The presence of FCV or antibodies to it have also been demonstrated in other

Felidae, including the Scottish wildcat (Felis sylvestris) (Daniels et al, 1999),

African lion (Panthera leo) (Driciru et al, 2006; Harrison et al, 2007); Amur tiger

(Panthera tigris altaica) (Harrison et al, 2007) and cheetah (Acinonyx jubatus)

(Munsonetal, 2004).

Cats infected with FCV frequently becomecarriers after the clinical signs of disease

have resolved, with many cats still shedding virus 30 days post infection (Wardley,

1976; Wardley and Povey, 1977; Radford et al, 2007). While some shedvirusfor a

considerably shorter or longer period of time, carriers appear to be relatively

common. However, recent studies have found that true persistent infection in

individual cats is relatively rare and another common cause of persistence of the

virus within a group ofcats is a cycle of reinfection followed by shedding, followed
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by susceptibility and reinfection again (Coyne et al, 2006c; Coyne et al, 2007b).

FCV is diverse genetically and antigenically, and although it may be genetically

differentiated into strains by distinguishing isolates with >20% difference in

nucleotide sequencing of the capsid region (Radford et al, 1997; Radford et al,

2001b) the extent of antigenic overlap makesit possible to consider all FCisolates

as members of one, albeit diverse, serotype (Povey, 1974; Povey and Ingersoll,

1975).

Acute FCV infection is typified by oral (most commonly lingual) vesicle formation

which rapidly develops into ulceration on rupture of the vesicle. Other common

clinical signs include conjunctivitis, ocular and nasal discharge, and sneezing;

affected cats commonly also show signs of anorexia, lethargy and transient pyrexia

(Hoover and Khan, 1975; Wardley and Povey, 1977; Knowles et al, 1991; Caiet al,

2002; Gaskell et al, 2004; Bannasch and Foley, 2005). The clinical disease is not

usually severe, although it may cause significant mortality in young kittens (Love et

al, 1972). Less commonly, a febrile lameness syndrome has been shown to be

caused by FCV (Dawsonet al, 1994; TerWeeet al, 1997). It is apparent that FCV is

associated with a spectrum ofclinical manifestations.

A more severe FCV disease manifestation has been described in recent years and has

come to be known as FCV virulent systemic disease (FCV-VSD); it is associated

with high morbidity and mortality, and many of the cases reported have been in

vaccinated cats (Hurley et al, 2004; Pesaventoet al, 2004; Coyneet al, 2006a).

The prevalence of FCV shedding varies depending upon the population sampled: 11

to 21% of cats studied from the general population were found to be shedding FCV

(Ellis, 1981) compared with 25% of cats sampled at cat shows (Coutts et al, 1994);

22 to 35% of cats sampled from multicat households (Radford et al, 2001a; Holst et

al, 2005; Coyneet al, 2007b); 13 to 36% of cats resident in shelters (Pedersenet al,

2004; Bannasch and Foley, 2005; Coyne et al, 2007a); and 22 to 33% of cats

showing signs of respiratory disease (Harbour et al, 1991; Binns et al, 2000;

Mochizuki et al, 2000). The association of viral shedding with clinical disease is
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difficult to illustrate with these figures because of the high prevalence ofcarriers,

however the disease caused by FCV infection has been clearly demonstrated (Hoover

and Kahn, 1975; Povey, 1978; TerWeeet al, 1997; Kadoiet al, 1998).

Associations ofFCV with FCGSwill be discussed in section /.2.2.5.

1.2.2.2 Feline herpesvirus-1:

Feline herpesvirus-1 (FHV-1) is a member of the Varicellovirus genus of the

Alphaherpesvirinae subfamily of the Herpesvirus family, and is a double stranded

DNAvirus with a glycoprotein envelope (Davisonet al, 2005).

FHV-1 is a commonpathogen in the domestic cat, and (typically for a memberofthe

Alphaherpesvirinae) causes a persistent latent infection after the initial clinical signs

have resolved (Gaskell et al, 2004). The presence of FHV-1 in the trigeminal ganglia

of non-shedding, asymptomatic cats has been demonstrated by Gaskell et al (1985)

and Nasisse et al (1992). Since many of the published FHV-1 prevalence figures

reflect the proportion of cats shedding the virus from the oropharynx, these figures

only represent the numberof cats with primary FHV-1 diseaseor carriers undergoing

an episode of reactivation or reinfection, thus cats in the latent stage of FHV-1

infection will be missed (Gaskell and Povey, 1973; Wardley and Povey, 1974;

Gaskell et al, 2004). The latent stage of infection is characterised by periods ofviral

reactivation, often prompted by physiological stress, so it is unsurprising that higher

numbersof cats are found to be shedding whenhousedin shelters (see below).

Feline herpesvirus-1 is one of the main viral protagonists in the cat ‘flu syndrome

(the other being FCV), and of the two viruses the clinical signs of FHV-1 infection

tend to be more severe, characterised as they are by lethargy, inappetance, pyrexia,

sneezing, ocular and nasal discharge (which may become mucopurulent) and

conjunctivitis which may be severe and characterised by chemosis (reviewed by

Gaskell et al (2007)). Ocular FHV-1 infection may also result in chronic herpetic

(Nasisse et al, 1995; Stiles et al, 1997; Volopich et al, 2005). Less frequent

manifestations of FHV-1 infection include herpetic dermatitis, and nasal and facial
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ulceration (Hargis and Ginn, 1999; Holland et al, 2006), and also oral ulceration,

more commonly a feature ofFCV infection (Gaskell et al, 2004).

Like FCV,the prevalence of FHV-1 varies between sample populations: oneto five

percent of cats from the general population have been found to be shedding FHV-1

(Ellis, 1981; Harbour et al, 1991; Binns et al, 2000); Holst et al (2005) isolated no

FHV-1 from 152 cats in 22 breeding catteries in Sweden while the virus wasisolated

from 3 to 38% of cats housed in shelters (Bannasch and Foley, 2005). The

prevalence of FHV-1 shedding in cats showing signs of upper respiratory disease has

been found to range between 11 to 23% (Harbour et al, 1991; Binns et al, 2000;

BannaschandFoley, 2005).

1.2.2.3 Feline immunodeficiency virus:

Feline immunodeficiency virus (FIV) is a member of the Lentivirus genus of the

subfamily Orthoretrovirinae of the family Retroviridae, and is a small, enveloped,

single strand positive sense RNA virus first identified and described in 1986

(Pedersen et al, 1987; Linial et al, 2005). It is similar in structure to the human

immunodeficiency virus (HIV), but with no antigenic cross-reactivity or zoonotic

potential, and has been extensively studied as the closest known animal virus model

for HIV (Jarrett, 1996). The major mode oftransmissionis biting, which makesfree-

ranging entire male tomcats the demographic group with the highest level of

infection (Courchampetal, 2000).

Feline immunodeficiency virus has also been detected in other members of the

Felidae, and a recent review of the literature on feline and primate lentiviruses by

VandeWoude and Apetrei (2006) showed that FIV is widely prevalent globally in

wild and captive cats, with prevalences varying from 100% in some species (such as

Serengeti lions) to less than 10% (such as cheetahs). The prevalence varies not only

with species and geographical location, but also within the same species when

geographically distinct populations are compared, suggesting that absence of the

virus within a population may reflect non-exposure rather than resistance.

Seropositivity within captive felids was found by the same review to be variable; the
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evidence suggested that felids of one species which were FIV-positive could pass the

virus to FIV-negative felids of a different species within the same captive

establishment (VandeWoudeand Apetrei, 2006).

The progression of disease following infection with FIV falls into three stages: the

primary stage of several weeks to months is characterised by generalised

lymphadenopathy and transient pyrexia, but these signs are variable in their severity

and may go unnoticed by owners if only mild; the secondary phase (variable in

length, and can last between 3 months and 10 years) is a quiet period where the

progression of disease is subclinical (Pedersen et al, 1989; Harbour et al, 2004;

VandeWoude and Apetrei, 2006). This is followed by the third phase, which is the

development of the acquired immunodeficiency syndrome (AIDS) wherethecat will

typically demonstrate clinical signs relating to secondary infections which are

refractory to treatment and chronic in nature, as well as haematologic abnormalities

relating to the immunosuppression (Pedersen et al, 1989; Kohmoto et al, 1998;

Harbour et al, 2004). Once infected with FIV, a cat remains infected for life so the

disease is diagnosed by the detection of antibodies to the virus (Parry et al, 1989;

Harbour et al, 2004). The clinical signs evidenced during the AIDS phase are

variable due to the opportunistic nature of the infections, but commonly seen signs

include chronic gingivitis, emaciation, gastrointestinal disturbance, FCGS, chronic

ocular signs and chronic dermatoses (Harbour et al, 2004).

Manystudies have been undertaken to assess the prevalence of FIV in different cat

populations throughout the world. The prevalence in Europe (Hosie et al, 1989;

Knowleset al, 1989; Sukura et al, 1992; Fuchset al, 1994; Peri et al, 1994; Knoteket

al, 1999: Yilmaz et al, 2000; Bandecchi et al, 2006) and Australasia (Friend etal,

1990; Malik et al, 1997; Winkler et al, 1999; Maruyama et al, 2003; Norris et al,

2007) are relatively similar, ranging between 5 to 26%, while a lower prevalence

range of 2 to 8% has been recordedin studies of the general cat population in North

America (Witt et al, 1989; Hitt et al, 1992; Little, 2005; Levy et al, 2006; Levy et al,

2007) . The prevalence of FIV is generally higher in sick cats than in healthy cats:

an overall FIV prevalence of 17 to 26% was found in sick cats (Hosie et al, 1989;
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Bandecchiet al, 1992; Malik et al, 1997; Yilmaz et al, 2000; Muirden, 2002) while

studies incorporating “healthy only” subsets found prevalence ranged from 5 to 16%

(Yilmaz et al, 2000; Muirden, 2002).

1.2.2.4 Feline leukaemia virus:

Feline leukaemia virus (FeLV) is another retrovirus of great significance in feline

medicine which wasfirst described by Jarrett et al (1964). Like FIV it is of the

subfamily Orthoretrovirinae but belongs to the Gammaretrovirus genus; as with

other retroviruses it is a small, enveloped, positive sense RNA virus (Linial et al,

2005),

Feline leukaemia virus is found in other members of the Felidae, but not as

frequently as FIV; species in which either antigen or antibodies have been found

(where the latter are not associated with vaccination) include Scottish and European

wildcats (Felis silvestris silvestris), cougars (Puma concolor), and the sand cat (Fe/is

margarita) (Daniels et al, 1999; Leutenegger et al, 1999; Fromont et al, 2000;

Ostrowskiet al, 2003; Filoni et al, 2006).

FeLVis sub-classified into four groups, known as FeLV-A, -B, -C and -T, which

vary in pathogenicity (Chenget al, 2007; Fujino et al, 2008). FeLV-A is the form

involved in transmission of the virus; the other subtypes are produced within the

feline host from FeLV-A as a result of mutation, or recombination of endogenous

provirus sequences within the host cat’s DNA (Stewart et al, 1986; Rigby et al, 1992;

Levy, 2008). Although FeLV-B can be passed between cats it is unable to do so

without FeLV-A, so vaccination against FeLV-A is successful in the protection

against infection by any ofthe subgroups(Jarrett et al, 2004).

The course of disease in a cat infected with FeLV can follow one of three paths: 1)

after an initial viraemia the cat may mount an appropriate immune response andclear

the virus; 2) the cat may become permanently infected and develop a persistent

viraemia; 3) the cat may becomelatently infected, with no virus detectable in the
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blood or excreted from the oropharynx, but virus can be detected in the bone marrow

of these cats. Which of these occurs depends on various factors, including age,

infective dose and presence of anti- FeLV antibodies (Hooveret al, 1976; Jarrett and

Hosie, 2004). Viraemic cats will usually suffer FeLV-related disease within a space

of 2-10 years of infection, which may manifest in a number of presentations

including lymphoid neoplasia, leukaemias, immunodeficiency, anaemia or marrow

aplasia, enteritis and reproductive failure (Cotter, 1975; Rezanka, 1992; Jarrett and

Hosie, 2004).

The prevalence of FeLV in domestic cats varies with demographic group, with the

highest levels of 30 to 40% being found in closed, multicat households where FeLV

is endemic; in free ranging cats the prevalence is much lower at around one percent,

although since this is determined by antigen testing it takes account only of the

viraemic cats (Hardyet al, 1973; Cotter, 1975; Jarrett et al, 2004).

1.2.2.5 The potential role ofviruses in FCGS:

The relationship between FCV and FCGShas been extensively studied, and it seems

clear that a link exists between the virus and the syndrome, with 60 to 100% ofcats

with FCGStesting positive for FCV compared with 0 to 21% of controls where these

were available (Thompson et al, 1984; Knowles et al, 1989; Zetner et al, 1989;

Harbour et al, 1991; Lommer and Verstraete, 2003). However, controls were not

available for comparison in all of these studies, and in the only prospective study

(Knowles et al, 1989) where the ratio of cases to controls in one group was greater

than 1:1 the controls were not matched with the cases. To date, no direct cause and

effect has been definitively proven between FCV and FCGS.

Circumstantial evidence for the implication of FCV in the FCGS syndrome is,

however, striking. Two case studies each documenting the successful management

of a cat with FCGS found that FCV wasconsistently isolated while the lesions were

severe, but shedding stopped with resolution of the inflammation (Addie et al, 2003;

Southerden and Gorrel, 2007).
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However, despite this circumstantial evidence, FCGS has not been reproduced

experimentally: a study by Reubel et al (1992) found that specific pathogen free

(SPF) cats experimentally infected with strains of FCV isolated from cats exhibiting

signs of chronic faucitis showedclassic clinical signs including pyrexia, depression

and anorexia, and also marginal inflammation of the gingivae, and faucitis. These

signs formed part of the acute disease however, and resolved with no indication of

chronic gingivitis or faucitis persisting or reappearing during a 7 month observation

period. Prior to this, Knowles et al (1991) found that when a group ofspecific

pathogen free cats was infected with strains of FCV isolated from cats with FCGS,

respiratory signs of acute FCV infection were seen, but no signsoforal inflammation

other than ulceration were documented, and no FCGS developed over a 10 month

observation period. The unintentional introduction of FCV to a group of FIV

positive experimental cats has also been documented (Waterset al, 1993), with nine

of the group of 36 cats subsequently developing FCGS, six of which were dually

infected with FIV and FCV, two with FCV alone and one with FIV only. The

clinical signs of FCGS were more severe with dually infected cases; this supports a

similar finding by Tenorio et al (1991) (see below).

A study by Tenorio et al (1991) on the relationship between infection with viruses

(FCV, FIV and FeLV) and chronic oral infection was conducted in naturally infected

cats from pedigree cattery and shelter populations and cats presenting at a veterinary

teaching hospital. A significant increase in severity was seen when FCV waspresent

in conjunction with FIV and/or FeLV although this was not the case with FCV

infection alone.

Several studies have found no significant difference between FCV strains causing

different patterns of disease, either antigenically (Knowleset al, 1990; McArdle etal,

1996; Geissler et al, 1997) or genetically (Geissler et al, 1997; Glenn et al, 1999).

However, other studies have shown that different strains of FCV may beassociated

with different patterns of disease (Wardley and Povey, 1977; Pedersen et al, 1983).

In addition, Dawsonet al (1993) showed that somestrains of FCV isolated from cats

with FCGS were significantly different from other strains tested (from cats with
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respiratory signs or lameness) with one or two out of eight antisera used in virus

neutralisation tests. In addition, a study by Poulet et al (2000) demonstrated a

distinction between FCV isolates from acute and chronic disease, and postulated that

this difference arose as the virus present in chronic infections evolved progressively.

Feline immunodeficiency virus is another viral agent which has been widely

investigated as a possible contributor to the FCGS syndrome. It has been isolated

from cats with FCGS at a higher level than control cats or the general population

(Knowles et al, 1989; Zetner et al, 1989) and has been associated with an increased

prevalence and severity of oral cavity disease, including natural cases of FCGS,

particularly when in combination with other viruses such as FIV and FeLV (Tenorio

et al, 1991; Waters et al, 1993; Harbour et al, 2004; Jarrett and Hosie, 2004).

However, it is widely considered that FCGS associated with FIV infection is a

consequenceofthe immunodeficiency syndromerather than a primary manifestation

of the virus infection itself (Knowles et al, 1989; Yamamoto et al, 1989; Harvey,

1991; Waters et al, 1993; Baird, 2005).

The role of FeLV is more controversial, with some earlier studies describing a high

prevalence in cats with FCGS (Barrett et al, 1975; Cotter, 1975; Gaskell and

Gruffydd Jones, 1977); however, later studies were more likely to find that FeLV

was rarely present or absent in cats suffering from FCGS (Johnessee and Hurvitz,

1983; Frost and Williams, 1986; Knowles et al, 1989; White et al, 1992; Harley,

2000) although Tenorio et al (1991) did find that FeLV concurrent with FCV

infection led to more severe oral disease in cats. It is most likely that if FeLV does

play a role in FCGS it is related to the immunodeficiency syndrome that can

sometimes feature as part of the FeLV clinical disease syndrome (Tenorio et al,

1991).

Feline herpesvirus-1 has not generally been associated with FCGS with the exception

of one study by Lommer and Verstraete (2003) who found using virus isolation

techniques that 92% of 25 cats with FCGS were shedding FHV-1, 88% of the 25

concurrently with FCV. Many studies have evaluated FCV however, and virus
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isolation performed on feline embryo cell culture is a commondiagnostic procedure

which will identify the presence of both FCV and FHV-1; some such studies do

indeed commenton the lack of FHV-1 isolation from cases of FCGS (Thompson et

al, 1984; Harbour et al, 1991). However it is unclear how to interpret studies

reporting FCV results from virus isolation techniques but not commenting on FHV-

1, but in the light of conflicting results to date (Thompsonet al, Harbour et al, 1991;

LommerandVerstraete, 2003) this is an area which warrants further investigation.
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1.2.3 Bacterial Agents

For the purposes of this thesis, bacteria associated with the normal and diseased

feline mouth have been reviewed, but upper respiratory tract organisms have also

been considered because while the lesions of FCGS are typically located in the

oropharynx, the oral and nasal cavities are anatomically continuous; indeed, the virus

most strongly linked with FCGS so far is FCV which is well known as a respiratory

and oral pathogen (section 1.2.2.1). Therefore, this section will consider bacteria

which have been studied in the normal feline oropharynx and in the oropharynx of

cats with oral or upper respiratory disease, and will look more closely at the bacterial

species examined in ourresearch.

1.2.3.1 Bacteria ofthe normalfeline oropharynx

There is relatively little information on the normaloral flora of the cat in comparison

to the wealth of similar data in dogs and humans; muchofthe existing workreflects

the bacteria isolated from cat bite abscesses which have been shown to originate

from the aggressor cat’s mouth rather than the bitten cat’s skin (Love et al, 1990).

The research that exists, however, documents a mixed and varied oral bacterial

population in which anaerobes predominate; a study by Malloneeet al (1988) found

that anaerobic gram negative rods comprised the largest group of isolates in cats

sampled. Obligate anaerobes formed over 70% of species isolated from healthy cats’

mouths with no signs of periodontal disease in another study by Loveet al (1990),

with a predominance of bacteria of the Fusobacterium and Bacteroides genera (of

whichthe latter have since been re-described to comprise the genera Prevotella and

Porphyromonas (Love et al, 2000)). The same study by Love et al (1990) also

investigated facultative anaerobes from the same population, isolating Pasteurella

multocida, Actinomyces species and Propionibacterium species.

1.2.3.2 Bacteria associated with pathology ofthefeline oropharynx

In cats with varying levels of periodontal disease, the proportion of anaerobic

bacteria, in particular Peptostreptococcus anaerobius, has been found to increase
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with the severity of the lesions, while the levels of Pasteurella multocida tend to

decrease (Malloneeet al, 1988).

1.2.3.3 Bacteria associated with FCGS

A case control study of upper respiratory disease in 573 shelter cats (Bannasch and

Foley, 2005) found that faucitis was detected more frequently in cats with signs of

respiratory disease than in cats without (11.5% and 2.7% respectively). As described

in section 1.2.2.2, a feline upper respiratory viral pathogen, FCV, has been strongly

linked with FCGSandinvestigation into another, FHV-1, has produced mixedresults

with regard to FCGS. Given these potential links between upperrespiratory disease

pathogens and FCGS, further investigation into the role that other feline upper

respiratory pathogens mayplay in cats with FCGS would beinteresting to explore in

this multifactorial syndrome.

1.2.3.4 Bacteria studiedin this thesis to investigate a possible association with FCGS

(please refer to section 2.3.3for microbiological characteristics)

1,.2.3.4a Pasteurella species

Bacteria of the Pasteurella genus are small, gram negative, facultatively anaerobic

bacteria with a bacillus or coccobacillus morphology (Quinn et al, 1994; Holt et al,

2000) and are widely acknowledged as being common commensals of the feline

nasopharynx (Weberet al, 1984; Ganiere et al, 1993; Chen et al, 2002). They are

rarely associated with disease at this site, but cause disease in othersites, firstly and

most frequently in the form of abscessation following bite injuries, and secondly as

lower respiratory infections (Chen et al, 2002; Foster et al, 2004a). Due to the

frequent isolation of Pasteurella from the mouths of healthy cats, it can be difficult

to determine the significance of its presence in the mouths of cats with oral diseases,

although, as mentioned in section 1.2.3.2, it is found with reducing frequency as the

index of periodontal disease increases (Malloneeet al, 1988). Pasteurella multocida

has been isolated from active FCGSlesions in affected cats (Reindel et al, 1987;

White et al, 1992); in a case study following the successful treatment of one cat with

FCGS, Pasteurella multocida was isolated from oropharyngeal swabs both during

the active disease and after resolution of the clinical signs (Addie et al, 2003). Thus,
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to date, it is unclear whether the Pasteurella species have a role to play in the

pathogenesis of FCGS.

1.2.3.4b Bordetella bronchiseptica

Bordetella bronchiseptica is a small, gram negative, strictly aerobic bacterium with a

coccobacillus morphology, which can cause disease in a wide spectrum of animal

species (Holt et al, 2000; Gaskell et al, 2004), and has been recognised as a feline

respiratory pathogen which plays a part in the “cat flu” syndrome either in

combination with other upper respiratory pathogens or alone (Jacobs et al, 1993;

Coutts et al, 1996; Bannasch and Foley, 2005). It has also been associated with

lower respiratory disease in kittens and adult cats (Willoughby et al, 1991; Foster et

al, 2004a). The prevalence of B. bronchiseptica (using bacterial isolation) was

examined in a study of 740 cats by Binnset al (1999), with an overall prevalence of

11%. Within the above study, B. bronchiseptica was more prevalent in the

subgroupsof cats from rescue catteries (19%) and research colonies (13%) and less

prevalent in breeding households (9%) and household pet cats (0%). A more recent

study by Helpset al. (2005) found a B. bronchiseptica prevalence of 5% (using PCR)

in breeding catteries in Europe (of 1748 cats sampled) while serology revealed

antibodies in over 60% of these cats. While it undoubtedly contributes to upper

respiratory disease, B. bronchiseptica has also been isolated from asymptomatic cats

(Bannasch and Foley, 2005) and shedding has been found to occur in the absence of

clinical signs (Coutts et al, 1996). It has been suggested that infection with

respiratory viruses (FCV in particular) may make a cat more susceptible to co-

infection with B. bronchiseptica (Coutts et al, 1996; Bannasch andFoley, 2005).

1,2.3.4c Mycoplasmafelis and Mycoplasma gatae

The Mycoplasmas are very small prokaryotes within the class Mollicutes; they lack a

cell wall and as a result are morphologically pleomorphic (Quinn et al, 1994). There

are a number of species of Mycoplasma which are found in cats and other felids

(Brown et al, 1995). Of the different Mycoplasma species, Mycoplasma felis and

Mycoplasma gatae are the most commonly encountered species in the domestic cat:

Mycoplasma felis is considered a potential pathogen in the “cat flu” syndrome,
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Mycoplasma gatae is more commonly thought to be a normal commensal (Shewenet

al, 1980; Haesebroucket al, 1991; Gaskell et al, 2004).

In a study of cats with (28) and without (18) lower respiratory disease Mycoplasma

species were isolated from oropharyngeal swabs from approximately one third both

groups while A4ycoplasma species were recovered from tracheobronchial lavage

samples from 21% of the cats with lower respiratory disease only, and none of those

without (Randolphet al, 1993). These findings suggest that Mycoplasma speciesare

capable of existing as commensals in the feline oropharynx but are associated with

disease in the lower respiratory tract. Retrospective analysis of cats with lower

respiratory disease has also identified Mycoplasma species as a potential lower

respiratory tract pathogen (Foster et al, 2004a; Foster et al, 2004b) and antimicrobial

treatment targeting Mycoplasma species caused the resolution ofclinical signs in

three cats with bronchopneumonia or suppurative bronchitis where Mycoplasma

species had been isolated by bronchoalveolar lavage (Foster et al, 1998). However,

in a study by Johnson et al (2005), Mycoplasma species were isolated from two of

ten cats with chronic rhinosinusitis compared with zero of seven control cats which

could suggest that Mycoplasma species may be capable of acting as primary or

secondary pathogens, although the numbers in the study were very small.

Mycoplasma species have also been implicated in arthritis in cats (Liehmann et al,

2006),

1,2.3.3d Bartonella henselae

Bartonella species are specialised, haemotropic, vector-transmitted bacteria which

typically cause a long term bacteraemia (Guptill-Yoran, 2006). Although B.

henselae, B. clarridgeiae, B. koehlerae and B. bovis may all naturally infect cats, B.

henselae is the most common Bartonella species found in cats, and the vector

primarily responsible for inter-cat transmission is the cat flea (Guptill-Yoran, 2006).

A study on the seroprevalence of B. henselae in the UK found that approximately

41% of 69 pet and 79 feral cats were seropositive for the bacterium (Barneset al,

2000).
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Asymptomatic infection is most common, but experimental infection of specific

pathogen free cats with B. henselae, as reviewed by Yamamoto et al (2002) may

cause clinical signs including fever, lethargy, neurological signs, lymphadenopathy

and reproductive problems. In a study by Kordick et al (1999), histological

examination of 13 cats, 15 months after being experimentally infected with

Bartonella henselae and Bartonella clarridgeiae, demonstrated the presence of

Bartonella DNA in multiple locations including lymph nodes, liver, heart, kidney,

lung and brain, and the potential for Bartonella species to be involved in chronic

disease processes which may have previously been considered idiopathic.

Specifically, positive serology for Bartonella henselae has been positively associated

with stomatitis and undifferentiated diseases of the upper and lowerurinary tract in a

study of 304 healthy and 424 sick cats in Switzerland and Germany (Glauset al,

1997). However, comparison of blood samples from 34 cases of FCGS and 34

control cats found no significant difference in the identification of B. henselae

between the two groups (Dowers and Lappin, 2005), and recent study of a houschold

of 9 cats with FCGS and 36 unaffected cats also found no difference in the

seroprevalence of B. henselae between cases and controls (Quimbyet al, 2008). In

the light of existing results, it is clear that more research is necessary to fully explore

the possible relationship between B. henselae and chronic but as yet unexplained

diseases, such as FCGS.
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13 MANAGEMENT OF FELINE CHRONIC GINGIVOSTOMATITIS

(FCGS)

Asdiscussed earlier the management of FCGSis largely empirical, a situation which

results from the obscure nature of the aetiology of the syndrome and the variable

response to treatment between affected individuals which in some cases mayresult in

euthanasia of the affected cat. However, there is a spectrum of treatment approaches,

some of which are regularly implemented in veterinary practice and some of which

are so far largely confined to research. This section will examine treatments for

FCGS grouped into the categories of dental or surgical, medication, and lifestyle

management.

1.3.1 Dental and surgical treatment

1.3.1.1 Dental treatment

It is commonly accepted that dental treatment is a fundamental component of the

management of FCGS. While the extraction of all teeth caudal to the canines is

associated with a positive outcome for the majority of cats in terms of either

improving or resolving clinical signs (Harvey, 1991; Hennet, 1997), it is a radical

procedure. Since somecats will respond to more conservative dental treatment with

or without medication, the first dental procedure instigated is usually the thorough

examination under anaesthetic of the oral cavity, involving the extraction of

compromisedteeth, scale and polish of healthy teeth, and full dental radiographs to

ensure that no hidden tooth roots remain (Harvey, 1991; Williams and Aller, 1992;

Johnston, 1998; DeForge, 2004; Lyon, 2005).

For best results, this dental treatment should be followed up with homecare, the goal

of which is to delay as long as possible the necessity for further dental procedures

under anaesthetic; there are various strategies for home dental treatment which

include tooth brushing (once or twice a day), mouthwashes and gels containing

chlorhexidine and/or sodium fluoride (NaF) (Harvey, 1991; Johnston, 1998; Lyon,

2005).
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For those cats whoseclinical signs cannot be controlled with a combination of dental

treatment (as described above) and medication (see section 1.3.2), radical extraction

of all teeth and retained tooth roots caudal to the canine teeth may provide

improvementor resolution of clinical signs for 70 to 95% of cases (Harvey, 1991;

Hennet, 1997; DeForge, 2004)

1.3.1.2 Surgical treatment

Laser

Treatment of proliferative FCGS lesions has been performed using laser

thermoablation which replaces the hyperplastic tissue with scar tissue which has

reduced vascularity and may be less susceptible to immunologically mediated

damage (Lyon, 2005; Rochette, 2006). It has shown some promising results,

particularly when used in combination with cyclosporine, but not all cats respond

well to the treatment (Harvey, 1991; Lyon, 2005).

Cryosurgery

The use of cryosurgery to treat gingival hyperplasia has been examined, but may

result in the formation of granulation tissue and recurrence ofthe lesion (Gaskell and

Gruffydd Jones, 1977).

Radiation therapy

Radiation therapy administered as part of a treatment regime including dental

extractions has been associated with some improvementin clinical signs, but only in

a small minority of cats (Diehl and Rosychuk, 1993).

1.3.2 Medication

1.3.2.1 Antibacterials

The use of antibacterials to treat FCGS is common, although the clinical

improvement seen with short coursesof antibacterials alone is usually temporary and

many cats will relapse after finishing the treatment course (Harvey, 1991). In a

clinical trial, however, two cats in a treatment group receiving spiramycin and

metronidazole over a period of six months showed a clinically significant
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improvementin their clinical signs over the course of the treatment when compared

with other groups receiving different treatments, suggesting that for some cats

clinical improvement may be enhanced with longer term antibiotic therapy (Harley,

2000).

1.3.2.2 Corticosteroids

Corticosteroids are widely administered either systemically or intralesionally as a

treatment for FCGS, although their use is sometimes controversial (Gaskell and

Gruffydd Jones, 1977; Thompson et al, 1984; Lyon, 1990; Diehl and Rosychuk,

1993; Waters et al, 1993). The use of corticosteroids has been shown to cause a

significant improvement in clinical signs over the short term, however a

corresponding benefit was not seen over longer term administration when compared

to other treatment regimens (Harley, 2000); this corroborates other reports of

reduction in efficacy of corticosteroid use over time in cats with FCGS (Whiteet al,

1992). Controversy over the use of corticosteroids arises from the fact that long term

use can lead to significant side-effects (e.g. diabetes mellitus); additionally, while the

aetiology of the syndrome remains undetermined the immunosuppressive effects of

steroids may be perpetuating an infectious component of the syndrome at the same

time as maskingthe clinical signs.

1.3.2.3 Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)

NSAIDsprovide an alternative way of targeting the oral inflammation seen in FCGS,

although until recently in the UK no drug ofthis class was licensed for long term use

in cats. Sodium salicyclate has been associated with an improvementin the clinical

signs of cats with FCGS with minimal side-effects, but studies on the use of a

licensed product, meloxicam (Metacam®, Boehringer Ingelheim), in patients with

FCGSareat present lacking.
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1.3.2.4 Immunomodulators

Interferon

Interferons are cytokines with antiviral, immunomodulatory and antiproliferative

properties (Tompkins, 1999; Lyon, 2005; Southerden and Gorrel, 2007). Interferon

alpha (a) has been used in the past via oral administration, a route by whichit is

poorly absorbed (Lyon, 2005), however a recombinantfeline interferon gamma(y)

has now become licensed for the feline veterinary market for parenteral

administration in the treatment of feline retroviral infections (Virbagen ®; Virbac).

Although currently lacking a license for the treatment of FCGS, it has been used

successfully in case studies where it was the only medication used following multiple

dental extractions (Mihaljevic, 2003; Southerden and Gorrel, 2007). While in some

individuals Interferon-y appeared to be extremely successful in combination with

multiple tooth extraction, not all cats treated this way were cured (Southerden and

Gorrel, 2007).

Paramunisation

The effect of paramunisation with an attenuated strain of the parapox ovis virus

(PIND-ORF), which is thought to have immunomodulatory effects, was studied in a

group of cats with FCGS, and was found to be associated with a favourable outcome

when compared with controls (Mayret al, 1991). However, initial success with the

same product in the treatment of FeLV in cats (Horberet al, 1991) was later brought

into question when a later placebo-controlled, double blind clinical trial found no

significant difference between the paramunisation group and placebo group

(Hartmann et al, 1999). In the light of some controversy over the effectiveness of

this treatment, it would seem advisable to conduct further research into this technique

before recommendingit for cats with FCGS.

1.3.2.5 Hormones

Megoestrol acetate

Megoestrol Acetate (Ovarid, Schering-Plough) is occasionally used in the treatment

of FCGS when other treatments are unsuccessful; it is rarely a first line medication

due to the potential for significant side effects to develop with long term use,
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including mammary hypertrophy (NOAH, 2008) weight gain, hyperglycaemia,

polyuria and polydipsia, which may necessitate withdrawal of the treatment (White

et al, 1992; Wiggs and Lobprise, 1997b). It is not uncommon to see a good

improvement in clinical signs on this drug, but for most cats with FCGS the

disadvantages outweigh the benefits

1.3.2.6 Antiviral drugs

Azido-thymidine (AZT) and Phosphonyl Methoxy Ethyl Adenine (PMEA)have been

considered as having a possiblerole to play in the treatment ofFCGS (Harvey, 1991)

but to date have been studied predominantly in the treatment of retroviral infections

(Egberink et al, 1990; Smyth et al, 1994). Both drugs have, however, been

associated with significant improvement in stomatitis indices in cats with FIV or

FeLV when comparedto placebo (Hartmann etal, 1992). Further research would be

required to determine if there is a role for these drugs in the treatment of FCGS in

cats without retroviral disease.

1.3.2.7 Immunosuppressant drugs

Gold salts

Several studies have investigated the potential for gold salts as a therapeutic

medication for FCGS. Aurothioglucose and aurothiomalate have both been used to

treat the condition; a minority of cats treated with aurothioglucose were successfully

maintained on the treatment (White et al, 1992) and a study comparing several

treatments for FCGS found that aurothiomalate did not compare favourably with the

other treatment groups, and two cats had to be withdrawn from the study due to the

development of unacceptable side effects (Harley, 2000).

Thalidomide

Thalidomide has been proposed as a potential treatment for FCGS: thalidomide is

used in situations in human medicine in diseases where a mixed T-helper (Th-1) and

Th-2 response (similar to the mixed T-helper (Th-1) and Th-2 response found incats

with FCGS, see section 1.1.3) is preferable (Addie et al, 2003). In the study by
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Addie et al (2003) a cat with FCGS was successfully treated using thalidomide in

conjunction with bovine lactoferrin as the sole two medications after the condition

proved unresponsive to a combination of other treatments (including full dental

extractions caudal to the canine teeth, antibiotics, NSAIDs). The case report aboveis

encouraging, however further investigation into thalidomide alone would be

necessary to fully examineits potential in this area (Addie et al, 2003).

Others

A numberof other immunosuppressant drugs have been suggested for the treatment

of refractory cases of FCGS, including azathioprine, cyclophosphamide and

chlorambucil (Diehl and Rosychuk, 1993; Lyon, 2005) but their specific role in the

treatment ofFCGShasyetto be fully evaluated with large scale clinical trials.

1.3.2.8 Immunostimulant drugs

Lactoferrin

Lactoferrin is a substance found in mostbiologicalfluids, including saliva, which has

been found to inhibit bacterial and other pathogen growth in the oral environment

and whichhas additional anti-inflammatory activity (Sato et al, 1996; Legrandetal,

2008). A study evaluating the efficacy of topical lesional application of bovine

lactoferrin in cats with FCGS(in the absence of other treatment protocols) found that

during treatment a significant improvement in anorexia, pain and excess salivation

was seen, although this improvement did not continue after medication was

withdrawn (Sato et al, 1996); a case study of a single cat in which lactoferrin was

used as a componentof a successful treatment regime was presented by Addie et al

(2003).

Levamisole

Levamisole is a drug with an immunostimulanteffect (although it is more commonly

known for its anthelmintic properties), and has been used to treat FCGS with variable

success (Johnessee and Hurvitz, 1983; Frost and Williams, 1986; White et al, 1992;
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Wiggs and Lobprise, 1997b). Controlled clinical trials would again be required to

properly examinethe value of levamisole in the treatment ofFCGS.

1.3.3 Lifestyle management

This section covers the areas of managementof cats with FCGS which can becarried

out at home; the aspect of home dental care has been discussed previously in section

L321

1.3.3.1 Diet

Maintenance of adequate and balanced nutrition is fundamental for all animals,

particularly when their health is compromised, and the first priority is to ensure that

the cat is eating a nutritionally balanced | diet (Williams and Aller, 1992). As

previously mentioned, the oral inflammation characteristic of FCGS can make the

mouth very painful (see section 1.1.1), and for this reason, patients may onlybe able

to eat soft food while clinical signs remain severe (DeForge, 2004). However, due to

the possible association between plaque bacteria and stomatitis, some authors

recommend changing to a dry diet where possible to reduce plaque (Johnessee and

Hurvitz, 1983; Frost and Williams, 1986). An alternative approach has been to feed

only a hypoallergenic diet; fresh food or additive-free commercial food (Addie et al,

2003; Rochette, 2006).

1.3.3.2 Vitamin and mineral supplementation

It has been proposed that the inclusion or supplementation of certain vitamins and

minerals may help to improve the clinical signs of FCGS due to their antioxidant

activity; vitamins B,C,D3,E and zinc have all been proposed as potentially beneficial

(Johnessee and Hurvitz, 1983; Frost and Williams, 1986; Diehl and Rosychuk, 1993;

Addieet al, 2003).
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1.4 REFERENCE STRAND-MEDIATED CONFORMATIONAL ANALYSIS

(RSCA) AND THE FELINE LEUKOCYTE ANTIGEN(FLA):

The major histocompatibility complex (MHC) is a transmembrane glycoprotein

molecule whichis present in all higher species (Hugheset al, 1998); in the cat it is

known asthe feline leukocyte antigen (FLA) (Kennedy et al, 2002b). As in other

species, the FLA encompasses three classes of MHC (class I, II and III) which are

coded for by a tightly linked set of genes (Kennedy et al, 2002b; Beck et al, 2005).

The FLA plays an importantrole in the cat’s immuneresponse: class I molecules are

found on all nucleated cells and are responsible for presentation of endogenously

synthesised antigens; class II molecules are found on antigen presenting cells (such

as B-cells, epithelial cells and dendritic cells), and are responsible for presenting

exogenous antigens ((Yuhki and O’Brien, 1997; Hugheset al, 1998; Kennedyet al,

2002b; Kennedyet al, 2003).

The structure of the FLA has not been fully elucidated at this time, but appears to

differ in certain ways from the MHCsof more extensively studied species such as

humans and mice, while being slightly closer in structure to the dog leukocyte

antigen (DLA) (Yuhki et al, 2003; Yuhki et al, 2007). Compared with human and

mouse MHCs,in the class II region of the FLA the DQ region has been deleted, and

the DP region has become non-functional; however, the FLA shows expansion ofthe

DRA and DRB regions, possibly as a compensation for the lost genes (Yuhkietal,

2003). To date, most studies examining the FLA have looked at the polymorphic

FLA-DRB exon 2 region, and it has been confirmed that cats possess two to three

DRB genes which are expressed co-dominantly, and that variation in allele

distribution may occur between cats (Yuhki and O’Brien, 1997; Kuwaharaetal,

2000; Kennedy et al, 2002b; Kennedy et al, 2003; Addie et al, 2004; Beck etal,

2005; Yuhkiet al, 2008).

There is evidence to suggest a link between certain MHC alleles and disease in

humans and in species of veterinary importance. A recent review of oral cavity

disease studies in humans reported significant association between certain human

leukocyte antigen (HLA)alleles and chronic or aggressive periodontitis in Caucasian
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populations (Stein et al, 2008). In the dog, diseases with significant associations

with certain MHCalleles have been found to include rheumatoid arthritis, diabetes

mellitus, hypothyroidism, and immune mediated haemolytic anaemia (Ollier et al,

2001; Kennedyet al, 2006a; Kennedyet al, 2006b; Kennedyet al, 2006c; Kennedy et

al, 2006d). Furthermore, while diversity of the DLA remains high between dog

breeds it has been shown to be restricted within certain individual breeds; this is

thought to be implicated in the variation in the response of different dog breeds to

rabies vaccination, where a degree of correlation between MHCtype and response to

vaccination has been demonstrated (Kennedy et al, 2002a; Kennedy et al, 2005a).

Nosuch studies in the cat (to the author’s knowledge) have yet revealed a definitive

link between specific MHCalleles and disease or immuneresponse, although one

study has shown that it is likely that the Burmese breed of cat has reduced FLA

diversity than mixed breeds (Addie et al, 2004). The increased complexity of the

FLA DRB region compared with other species and the fact that its structure has not

yet been fully elucidated may be partly responsible for the current sparsity of studies

of the FLA in clinical context (Yuhkiet al, 2007; Yuhki et al, 2008).

Techniques for studying the MHC of different species have in the past included

clonal sequence analysis, single stranded conformational analysis and heteroduplex

analysis (Longeriet al, 2002; Kennedy et al, 2002b). However, these procedures are

variously subject to difficulties including expense, labour intensiveness, polymerase

chain reaction (PCR) inducederrors, and poor reproducibility (Kennedyet al, 2003).

Reference strand-mediated conformational analysis (RSCA)is a technique described

by Arguello et al (1997), which addresses some of these problems, and has been used

successfully to discriminate between individual alleles. RSCAis a high throughput,

semi-automated andrelatively inexpensive process and has been used to resolve the

MHCofvarious different species, including the cat, human, mouse, dog, and horse

(Arguello et al, 1998; Ramonet al, 1998; Kennedy et al, 2003; Brown et al, 2004;

Drakeet al, 2004; Kennedyet al, 2005b).
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1.5 CASE DEFINITION:

The same case definition for FCGS (figure 1.4.1) was used for all three studies

described in this thesis. Unlike other diseases of known aetiology, there is no test to

confirm the presence or absence of FCGS,and the diagnosis of the disease is usually

based on clinical examination, signalment, and supporting non-specific laboratory

test results.

All of the studies described in this thesis involved sampling cats seen eitherin first

opinion small animal veterinary practices or in a household situation; this meant that

laboratory tests were not available in all cases, and the oral lesions could not be

described in as much detail as would have been possible if a population which could

be examined under anaesthesia had been sampled. Therefore, a case definition was

constructed which could be applied to the physical examination of a consciouscat by

a veterinary surgeon, and which complied with epidemiological principles used by

the International Epidemiological Association (Porta, 2005). Although FORLs may

contribute to the severity of the syndrome, documentation of their presence was not

requested as lesions occurring below the gum line would not be visible on a

conscious physical examination (Verstraete et al, 1998).

In the prevalence study and the case control study in veterinary practices, the

veterinary surgeons diagnosing FCGS were informedof our case definition through

practice visits where the definition was discussed during and after a presentation

given by the author (appendices 1 and 3) and reinforced via the leaving of reference

documents summarising the presentation. Additionally, vets were encouraged to

contact the author by telephone or email to discuss any case if they were unsure

whether or not it complied with the case definition. In the pedigree case control

study, the author was the veterinary surgeon diagnosingcases.
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Figure 1.5.1: case definition
 

 

Casedefinition

1. Inflammation ofthe mucosaofthe oral cavity, to include at least oneof:

Periodontal area t

Gingival mucosa $

Buccal (cheek) mucosa

Fauces/palatoglossal folds

The soft palate and pharynx may sometimesbe affected.

2. Where present, gingivitis usually extends beyond the mucogingivaljunction.

3.* The severity of the inflammation is worse than would be expected in the context

of visible dental disease.

4. Affected areas are frequently oedematous, proliferative and/or ulcerated.

5. The inflamedareasare usually bright red in colour, and often bleed spontaneously

or on very mild trauma (e.g. swabbing).

 

For the purposesofthe case definition:

+ “Periodontal area” referred to that part of the visible gingival margin immediately

adjacent to the teeth.

t “Gingival mucosa”referred to the whole visible gingival mucosa from the teeth to

the mucogingival junction.

* Point 3 was always requiredfor a cat to fulfil the case definition.
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1.6 AIMS:

Feline chronic gingivo-stomatitis (FCGS) is considered to be a relatively common,

multifactorial disease which can severely affect the quality of life of cats, and which

can prove difficult to manage from a veterinary and owner point of view. Its

aetiology and pathogenesis are not yet fully understood, and attempts to recreate the

syndromein unaffected cats have not been successful. The aimsofthis thesis are:

1) To establish a true prevalence figure for FCGS in vet-visiting cats in the

North West of England.

2) To investigate multiple factors including those which have been implicatedin

the aetiology or manifestation of FCGS by previous studies and examinetheir

significance in cases of FCGS compared with controls. This will take place

in two separate studies: one in a population of cats recruited via veterinary

surgeries to investigate FCGS in conventional pet households, and one to

investigate FCGSspecifically in multicat pedigree households.

3) To collect samples for and perform reference strand-mediated conformational

analysis (RSCA)of the feline major histocompatibility complex (MHC; also

known as the feline leukocyte antigen, FLA) to investigate the genetic

variation at this site in cases and controls.
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2 Chapter Two

GENERAL MATERIALS AND METHODS

2.1 COLLECTION, STORAGE AND TRANSPORT OF SAMPLES

2.1.1 Samples for respiratory virus isolation: case control study in veterinary

practices and case control study in pedigree households

In the case control study in veterinary practices the sampling was carried out by the

participating veterinary surgeon; in the case control study in pedigree householdsall

cats were sampled by the author. A sterile plain cotton tipped swab with a wooden

shaft (Technical Service Consultants Ltd) was rolled over the cat’s buccal mucosa

ensuring that it became well moistened with saliva, after which the cotton tip was

immediately broken off into a cryovial containing 2mls virus transport medium

(VTM).

The sample waseither transported via first class post to the laboratory (vet case

control study) (or if this could not be done immediately, frozen at -20°C until this

becamepossible), or transported by the sampler (pedigree case control study). On

arrival the sample waseither taken for virus isolation immediately (where 400u1 of

the sample were placed onto a confluent cell monolayer (see section 2.2.2 on virus

isolation) and the remainder aliquoted into a vial and stored at -80°C), frozen at -

20°C (Gf only a day or two) or frozen at -80°C (if longer) depending on the

availability of plates for virus isolation.

2.1.2 Samplesfor bacterial culture: case control study in veterinary practices

Samples were taken by participating veterinary surgeons. The oropharynx was

swabbed with a sterile plain cotton tipped swab with a plastic shaft (Probact transport

swab, Technical Service Consultants Ltd.), ensuring the swab was thoroughly

moistened with saliva. Immediately after sampling the swab was placed into the

accompanyingsterile tube containing Amie’s charcoal transport medium. This was

transported to the lab via first class post; in the event of any delay the sample was



Chapter 2 35 Materials and Methods

stored at 4°C at the veterinary practice before posting. The swabs were plated onto

sheep’s blood agar and cephalexin charcoal agar plates immediately on receipt

(section 2.3).

2.1.3 Blood samples: case control study in veterinary practices

Blood samples were taken from cases and “control 3” cats in the veterinary case

control study by the participating veterinary surgeons. A total of 2ml blood was

requested, of which Iml wascollected into a heparin tube (Sarstedt) and 1mlinto an

EDTAtube (Sarstedt). All samples were sent via first class post to minimise the

time in transit, and as in section 2.1.2, if any delay in posting occurred the samples

were stored at 4°C until they could be sent. Samples were processed immediately on

arrival (section 2.4).

2.1.4 Saliva smplesfor DNA extraction: case control study in pedigree households

Saliva samples were collected from all cats participating in the case control study in

pedigree households. All samples were taken by the author. The sample was taken

using a sterile plain cotton tipped swab with a wooden shaft (Technical Service

Consultants Ltd) which was placed in the cat’s mouth, moistened with saliva and

rolled firmly against the buccal mucosa against gentle pressure from the sampler’s

thumbonthe outside of the cheek in order to maximise the yield of epithelial cells in

the sample. The swab was then immediately rolled firmly onto a labelled sample

registration matrix card (IsoCode I.D. card (Schleicher & Schuell Bioscience) (figure

2.1.4.1) or FTA® Elute Card (Whatman®)(figure 2.1.4.2)) which wasdried at room

temperature for two to three hours or overnight and then sealed in a multibarner

pouch with a dessicant sac (Schleicher & Schuell Bioscience and Whatman®) until

required for DNA extraction. The location of the sample on the IsoCode cards was

indicated by a purple to white colour change; this was not a feature of the FTA Elute

cards, so the sample was alwaysrolled onto the top left sample circle when oriented

as shown in figure 2.1.4.2. Extraction of DNA is described together with the

downstream applications which comprised polymerase chain reaction (PCR),

fluorescent labelled reference strand (FLR) hybridisation reactions and reference

strand-mediated conformational analysis (RSCA) in Chapter6.
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Figure 2.1.4.1 IsoCode card closed (left) and open Figure 2.1.4.2 FTA Elute micro card
to show unused sample area(right) closed (left) and open to show unused

sample area (right)

2.2 CELL CULTURE AND VIRUS PROPAGATION

2.2.1 Cell culture

Tissue culture:

The permissive continuous cell line, feline embryo cell line A (FEA) (European

collection of cell cultures (ECACC)) (Jarrett et al, 1973) cells were used throughout

these studies. Passage levels for the cells were between 42 and 65. Cells were

cultured in Eagles minimum essential medium (EMEM,Sigma), supplemented with

foetal calf serum (FCS) (PAA Laboratories Ltd.) at concentrations required for

growth (growth medium, GM) or maintenance (maintenance medium, MM), 7% and

1% FCSrespectively.

All cell culture tasks were performed in a clean laminar flow cabinet (Gelaire USA),

using sterile disposable culture flasks and plates (Corning Costar, Fisher Scientific).

Passage was performedevery three to four days. Confluent monolayers were washed

twice with phosphate buffered saline (PBS) (Table 2.1) and trypsinised using Iml of

trypsin/PBS/EDTA (Table 2.1) for one minute at 37°C. Once the cells had lifted

from the base of the flask a sufficient volume of GM (Table 2.1) was added for the

required numberofflasks or plates. Seeded plates or flasks were incubated at 37°C

in an atmosphere of 5% CO) in a humidified incubator (Sanyo).
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Table 2.2: media usedfor cell culture and virus isolation
 

Cell culture media Constituents
 

 

L-glutamine: 100X stock

Growth medium (GM)

Maintenance medium (MM)

Freezing fluid (FF)

Virus transport medium (VTM)

Phosphate buffered saline (PBS):

10X PBS

1XPBS

PBS/EDTA

Trypsin/PBS/EDTA  

Sterile water with 2.92% L-glutamine

EMEM(Sigma) with 1% L-glutamine,

1% penicillin-streptomycin, 7% (unless

otherwise specified) foetal calf serum

EMEM(Sigma) with 1% L-glutamine,

1% penicillin-streptomycin, 1% (unless

otherwise specified) foetal calf serum

Growth medium with 20% FCS and 10%

DMSO

Growth medium with 1% penicillin-

streptomycin and 0.1% amphotericin

Sterile water with 9% Nacl, 0.225%

KCL, 1.3% Na2HPOg, 0.225% KH»PO,4

Sterile water with 0.9% Nacl, 0.0225%

KCL,0.13% NazHPOg, 0.0225%

KH»PO,

1X PBS with 0.018% EDTA

PBS/EDTA with 2% trypsin (Sigma)
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Stock cells with low passage numbers were heldin storage in liquid nitrogen. When

required, vials were retrieved from storage according to the following standard

protocol:

1. The requiredcell line was identified in the liquid nitrogen storage book and

then located in the container.

2. Wearing protective goggles and gauntlets, the required vial was removed

from the straw and thawed rapidly at 37°C.

3. Once thawed,the contents ofthe vial were diluted with growth medium (10%

FCS) (Table 2.1) and spun in a bench centrifuge for 10 minutes at 1000rpm.

4. The supernatant was discarded and the pellet resuspended in a fresh 10ml of

growth medium. This suspension was used to seed a 25cm’flask.

5. The cells were incubated for 24 hours at 37°C.

6. The cell monolayer was then washed twice with warm PBS (Table 2.1) and

refed with 10% growth medium (Table 2.1).

7. If confluent, the cell sheet was trypsinised and a 75cm’ flask was seeded with

the suspension. If not confluent, step 6 was repeated and the cells examined

24 hours later for confluence.

If stocks required replenishing, these extracted stock cells were propagated and some

returned to storage according to the following standard protocol:

1. A 75cm” flask with a confluentcell monolayer was taken, the growth medium

poured off, and washed twice with PBS (Table 2.1). The cells were

trypsinised as previously described, and resuspended in 10ml 10% growth

medium (Table 2.1).

2. This suspension was spun in a bench centrifuge for 10 minutes at 1000rpm.

3. The supernatant was discarded and the pellet was resuspended in 1.5ml of

freezing fluid (Table 2.1) which wastransferred to a cryovial for freezing.
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The cryovial was labelled with the cell line, date of freezing and passage

number.

4. The vial was wrapped in cotton wool, placed in a polystyrene box and placed

in a -80°C freezer for 1minute/ml/degree (i.e. 80 minutes for a 1mlvial).

5. The vial was transferred to a straw in the liquid nitrogen store (protective

goggles and gauntlets were worn for this stage), and the date, passage

number, location and numberofvials frozen were recorded.

2.2.2 Virus isolation

Oropharyngeal swabs were collected from cats (see 2.1.1) into 2mls of virus

transport medium (VTM; Table 2.1). Virus isolation from oropharyngeal swabs was

carried out as described previously (Wardley and Povey, 1977; Knowleset al, 1990).

Virus wasisolated by the removal of culture medium from confluent cell monolayers

on 24-well plates followed by the addition of 10041 VTM into duplicate wells. The

remainder of the VIM containing the original virus was aliquoted into vials and

stored at -80°C; swabs were discarded. Negative wells distributed between samples

were mock infected using sterile cell culture. Cells were incubated for one hour at

37°C to allow adsorption of virus before 1ml of MM was added. Cells were

examined daily for cytopathic effect (CPE) (Povey and Johnson, 1971); if no CPE

was evident, the plates were freeze-thawed and 100ul of lysate was applied to fresh

confluent monolayers. Samples negative after this second passage were considered

negative (no virus isolated).

2.2.2.1 Identification offeline calicivirus (FCV) andfeline herpesvirus-I (FHV-1):

The characteristic CPE of FCV in cell culture is the appearance of foci of cell

rounding, swelling and increasedrefractility (figure 2.2.1). Many cells detach so that

the periphery of a focus adopts a slightly “scattered” appearance. This early CPE

develops rapidly to involve the entire monolayer, and is readily passaged (unlike any

toxic effects on the monolayer caused by sample contaminants which may be seen on

the first pass but which usually do not continue to manifestafter freeze-thawing).
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The CPEoffeline herpesvirus-1 (FHV-1) develops more slowly than that of FCV

and the plaques which develop are rather more obvious (figure 2.2.2). Foci of

roundedrefractile cells joined by thin, protoplasmic strands are seen and syncitia are

generally observed (Crandell et al, 1960).

Harvested viruses isolated in cell culture (generally second passage or less) were

stored at -80°C for further analysis

Figure 2.2.1:feline calicivirus CPE

 

Figure 2.2.2: feline herpesvirus-1 CPE
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2.3 BACTERIAL CULTURE

2.3.1 Identification ofBordetella bronchiseptica and Pasteurella species

2.3.1.1 Characteristics ofPasteurella species

Bacteria of the Pasteurella species are small (0.2 by up to 2.0um), facultatively

anaerobic gram negative coccobacilli which grow well on sheep’s blood agar in the

form of moderately large grey colonies with a mucoid appearance (figure 2.3.1),

which are usually evident within 24 hours of inoculation; colonies will not grow on

cephalexin charcoal agar. Colonies of Pasteurella multocida have a characteristic

sweetish smell. Pasteurella species will give a positive result to an oxidase test (see

2.3.1.4b).

 

Figure 2.3.1: Pasteurella multocida growth on sheep’s blood agar

2.3.1.2 Characteristics ofBordetella bronchiseptica

Bordetella bronchiseptica is a small (0.2-0.5 x 0.5-1.0um), strictly aerobic gram

negative coccobacillus which grows well on sheep’s blood agar(figure 2.3.2 (a)) and

MacConkey agar, but which is more easily detected when grown on selective

cephalexin charcoal agar (figure 2.3.2 (b)) if sampled from an area with a large

potential numberof faster growing contaminants (as wasthe case in this study where

swabs were taken from the oral cavity). On cephalexin charcoal agar it forms small

grey convex colonies over a period of 24-48 hours. Bordetella bronchiseptica will
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give an oxidase positive result when tested (see 2.3.2b) and when subcultured to a

urea slope, will demonstrate positive urease activity (see 2.3.2a).

 

Figure 2.3.2: Bordetella bronchiseptica growth on (a) sheep’s blood agar and (b)

charcoal cephalexin agar.

2.3.1.3 Isolation ofsuspected Pasteurella spp. and Bordetella bronchiseptica:

Samples for attempted Pasteurella and Bordetella isolation were put onto sheep

blood agar and charcoal-cephalexin agar respectively. As the same swab was used

for both the blood agar plate was inoculated first to prevent the inhibiting effect of

contact with the cephalexin in the charcoal agar affecting growth on the blood agar

plate. The swab wasrolled over a section at the edge of each plate. The plate was

then turned and the inoculum spread out using a flamed wire inoculating loop in

individual streaks across the plate. This was repeated twice more, turning the plate

each time, before finally streaking the inoculum in a zigzag pattern into the unused

space in the centre of the plate, taking care not to cross any of the previous inoculum

streaks (figures 2.3.1 and 2.3.2 (a) and (b)). The sample swab wasthen submitted to

colleagues working in the Avian Infectious Diseases Group at Leahurst for isolation

ofMycoplasma species (see section 2.3.4).

The blood agar and charcoal-cephalexin plates were incubated at 37°C overnight and

read the following day. Colonies morphologically similar in appearance to

Pasteurella (blood agar) (see 2.3.1.1) and Bordetella (charcaoal agar) (see 2.3.1.2)
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were subcultured to fresh sheep blood agar and MacConkey agar plates and

incubated at 37°C overnight again to obtain pure cultures. These pure cultures were

then tested for oxidase production, and gram stained and examined under the

microscope under 100x magnification using an oil immersionlens.

Cultures from the original sheep blood agar plate which were oxidase positive, gram

negative and had a coccobacillus morphology were classed as “suspect Pasteurellae”

and stored at -80°C in Microbank™ vials (Pro-Lab Diagnostics, Texas, USA)

according to the manufacturers instructions.

Cultures originating from the charcoal-cephalexin plate which were oxidasepositive,

gram negative and had a coccobacillus morphology were further subcultured to a

urea slope. Those which effected a pink colour change in the medium indicating

positive urease activity were classed as “suspect Bordetellae” and stored in

Microbank™vials as for “suspect Pasteurellae”’.

2.3.1.4 Differentialfeatures ofbacterialisolates

Tests were carried out on colonies which morphologically resembled Pasteurella sp

or Bordetella bronchiseptica (see 2.3.1.1 and 2.3.1.2). The following tests were

routinely performed:

2.3.1.4a Urea slope

If a colony was suspected to be a Bordetella bronchiseptica from its growth on

charcoal agar, blood agar and MacConkeyagar, it was further subcultured onto a

urea slope using a sterile inoculating loop. This was incubated at 37°C for 48 hours.

A colour change to pink within the medium after this time wasindicative of a urease

producing bacterium (such as Bordetella bronchiseptica).



Chapter 2 44 Materials and Methods

2.3.1.4b Oxidasetest:

The oxidase test is a qualitative method for the determination of bacterial

cytochrome oxidase. The test was performed by applying one to two drops of

TestOxidase™ Reagent (Pro-Lab Diagnostics) (0.3% N,N,N’,N’-tetramethyl-p-

phenylenediamine in 0.003M buffer containing reducing agents and organic

stabilizers) to a piece offilter paper; after allowing approximately one minute for

proper reagent distribution a sterile disposable loop was used to remove one colony

from the agar it was growing on,andrubit onto the reagent-soakedfilter paper. The

application site was observed for a period of 30 seconds for a colour change to

purple, which indicated a positive reaction.

2.3.1.4c Gram stain

A loopful of distilled water was placed onto a clean glass slide using a flamed

inoculating loop. After re-sterilising the loop, it was used to transfer one bacterial

colony to the slide where it was mixed into a suspension with the distilled water.

The slide was air-dried and then fixed by passing four times through a flame of a

Bunsen burner. The slide was flooded with crystal violet for 30 seconds. This was

then washed off in running water, and the slide flooded with Lugol’s iodine for a

further minute. After this period of time, the slide was washed in acetone for

several seconds, until no further decolourisation of the sample occurred, after which

the acetone was rinsed off in running water. Finally the slide was flooded with

carbol fuchsin for one minute, washed again with water and dried with blotting

paper. The sample was examined using the oil immersionlens of a light microscope

at a magnification of x100. Gram negative bacteria were identified by their red

appearance, while gram positive bacteria appeared blue.

2.3.1.5 Bacteriological media used for Pasteurella spp. and Bordetella

bronchiseptica isolation:

Several different media were used for bacterial culture according to the requirements

of individual procedures. All inoculates were incubated for up to 48 hours in an

ambient air incubator at 37°C, the optimal temperature for growing Pasteurella spp.

(Ganiere et al, 1993) and Bordetella bronchiseptica (Holtet al, 2000).
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2.3.1.5a Sheep blood agar

Volumes of 500ml of media were made by adding the manufacturers’ recommended

amount of Blood Agar Base No. 2 (Oxoid CM271) to 500mldistilled water. The

mixture was autoclaved at 121°C for 15 minutes after which it was cooled in a water

bath to 50°C and 4% sheep blood added. The resultant mixture was poured to a

depth of 4-5mmintosterile disposable plastic petri dishes and allowedto set at room

temperature. Plates were stored inverted in plastic bags at 4°C. When required,

plates were dried by placing inverted with partially open lids in an incubator at 37°C

for 10 minutes.

2.3.1.5b Charcoal cephalexin agar

Approximately one litre of a modified Regan-Lowe medium (Regan and Lowe,

1977) was made up by adding 51g Charcoal agar (Oxoid CM119) to 1000mlIdistilled

water. The mixture was autoclaved at 121°C for 15 minutes and then cooled in a

water bath to 50°C. Two vials of Bordetella Selective Supplement (Oxoid)

(Cephalexin 20mg) were each dissolved in 2mlofsterile distilled deionised water.

This dissolved supplement was added together with 10mg of amphotericin (Sigma)

to 100ml of 10% defibrinated horse blood (Oxoid). The resultant blood mixture was

then mixed with the cooled molten charcoal agar. This final agar mixture was

poured into sterile plastic disposable petri dishes to a depth of 4-5mm,flamed to

remove surface bubbles and allowed to set at room temperature. The agar plates

werestored as described for sheeps blood agar (section 2.3.1.5a).

2.3.1.5¢ MacConkey agar

The manufacturers’ recommended amount of MacConkeyagar with salt (“Lab 30”,

Lab M)wasadded to 500mls distilled water and autoclaved at 121°C for 15 minutes.

The resulting medium was then cooled in a water bath to 50°C. The cooled medium

waspouredinto sterile plastic petri dishes to a depth of 4-5mm andallowedto set at

room temperature. The agar plates were stored as described for sheeps blood agar

(section 2.3.1.1a).
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2.3.1.5d Urea agar base (Oxoid CM0053)

The following ingredients were used to prepare the urea medium:

1g neutralised bacteriological peptone (Oxoid)

5g NaCl

0.8g Potassium di-hydrogen orthophosphate (KH2POx)

1.2g Disodium phosphate (NaH2PO,)

0.012g Phenol red (BDH)

15g Agar

1000ml1Distilled Water

The ingredients were dissolved in a steamer and then filtered through paper pulp. A

pH of between 6.8 and 6.9 was achieved by adjusting where necessary with sodium

hydroxide, and 1g of 0.1% glucose was added to the mixture. The medium was

poured into glass bijoux bottles in 50ml aliquots, and sterilised by autoclaving at

121°C for 20 minutes.

Prior to use, the medium was melted within the bijoux and cooled to 50°C. To each

50mlaliquot 5ml of filter-sterilised 20% solution of urea (BDH) was added. The

medium was then further aliquoted in 2.5ml volumes into glass bijoux, which were

tilted to allow the medium to set as a slope. These bijoux were incubated at 37°C to

checksterility before using.

2.3.2 Mycoplasma species

2.3.2.1: Characteristics ofMycoplasma species:

The Mycoplasmas are very small prokaryotes within the class Mollicutes; they lack a

cell wall and as a result are morphologically pleomorphic. Mycoplasmas form very

small colonies (<lmm) with a typical “fried egg” appearance; they are fastidious

organisms and are most successfully cultured on specialised agar containing

inhibitors for gram positive and gram negative bacteria (section 2.3.2.3). Due to

their fragility and weak staining tendencies, conventional smear preparations are not
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well suited to the identification of Mycoplasmas; immuno-fluorescent antibody

techniques are therefore usually employed for these purposes.

2.3.2.2 Identification ofMycoplasma species:

As mentionedin section 2.3.1.3, after the swab in Amie’s Charcoal transport medium

had been used to inoculate a blood agar and charcoal agar plate, it was submitted to

colleagues working in the Avian Infectious Diseases Group at Leahurst for isolation

of Mycoplasma species. (Charcoal agar contains a cephalosporin, however

Mycoplasmasare not susceptible to this class of antibiotics.)

The protocol briefly comprised the following: the swab wasfirst used to inoculate

the whole surface of a modified Charnock medium agar plate, and then to inoculate

the modified Charnock medium broth. These plates and broth were incubated in a

37°C CQO) incubator and examined daily using a stereoscopic light microscope.

Observations of the broth included whether any colour change reflecting acid/alkali

was seen; if this took place, the broth was immediately subcultured onto a fresh

modified Charnock agarplate to avoid toxicity to the Mycoplasmas. Subculture from

broth to agar was carried out by spreading 20ul of transferred broth over an agar

plate and incubating at 37°C in a CQ; incubator. Subculture from agar to agar was

achieved by excising an individual colony, placing the excised agar block colony-

side down onto a fresh agar plate, and pushing it across the surface to inoculate the

agar before discarding the block.

Colonies were identified by means of indirect immunofluorescent antibody testing

(IFA) according to the protocol described by Rosendal and Black (1972); antisera to

test for M felis and M. gatae were used. Briefly, antiserum was applied to an

individual colony on an excised agar block; following incubation for 30 minutes, the

block was washed twice with PBS, and conjugate (fluorescein labelled antibodies)

was then applied to the colony. Following re-incubation and washing as described

above, the agar section was examined for fluorescent colonies under incident

ultraviolet light.
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2.3.2.3 Bacteriological media usedfor Mycoplasmaisolation:

2.3.2.3a: Modified Charnock medium (broth) (figure 2.3.3)

The following methods were used to prepare the modified Charnock medium broth:

Part A

A 70ml solution of 2.1% PPLO (Pleuropneumonia-like organism) broth powder

(Difco™) in distilled water was prepared and autoclaved at 15 lb/in? for 15 minutes

before leaving to cool.

Part B

A 30mlIsolution of 52% heated swine serum, 34% yeast extract, 3% glucose solution

(10%), 3% thallium acetate solution (5%), 7% phenol red solution (0.1%) and

100,000 i.u. penicillin was prepared. This was mixed with the cooled, autoclaved

mixture from part A to form the modified Charnock medium (broth).

2.3.2.3b: Modified Charnock medium (agar) (figure 2.3.4):

Part A: this was prepared using the same ingredients as for broth, but with the

addition of 1g of purified agar, and after autoclaving under the same conditions the

medium waskept molten by putting in a water bath at 56°C.

Part B: for agar, part B was prepared as for broth but with the omission of the phenol

red ingredient. The mixture resulting from combining the remaining ingredients

from part B was brought up to 56°C in a water bath before mixing with part A. This

final mixture was then poured into Petri dishes and allowed to set. The agar plates

were dried at 37°C for 30 minutes before being stored in airtight containers at 0-4°C

until required.
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Figure 2.3.3: Modified

Charnock medium (broth)

 

Figure 2.3.4: Modified

Charnock medium (agar)
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2.3.3: Bartonella henselae:

2.3.3.1: Characteristics ofBartonella henselae:

Bartonella spp. are small, gram negative, aerobic bacilli which are fastidious and can

be difficult to culture. They form small, grey-white colonies on Columbia agar, but

are most readily identified using polymerase chain reaction (PCR) techniques.

Bartonella henselae is a facultatively intracellular bacterium whichtypically causes a

bacteraemia; blood samples are therefore typically used for the isolation of B.

henselae, and the freezing of samples prior to culture enhances the number of

organismsavailable in a sample dueto lysis of bloodcells.

2.3.3.1: Identification ofBartonella henselae:

Blood samples anticoagulated with EDTA and stored at -20°C were used for

Bartonella isolation; these samples were available from cases and control3 cats in the

case control study in veterinary practices. Aliquots of thawed blood samples were

inoculated onto Columbia agar plates containing 10% (V/V) sterile horse blood.

Prior to inoculation plates were incubated for 24 hours in order to confirm their

sterility. Inoculated plates were incubated at 37°C in a humid, 5% CQO) atmosphere

for a minimum of 4 weeks, and checked for signs of bacterial growth every day. A

sample was considered negative if no colonies were visible after one month of

incubation. Colonies of <2 mm in diameter appearing on plates after at least 3 days

of incubation were assumed to be potential bartonellae and were subcultured onto

fresh blood rich Columbia agar to form pure cultures. Multi-locus sequence typing

(MLST)wascarried out on the bacterial DNA from these cultures, as described by

Telfer et al (2005). Briefly, this comprised amplification of the 16S-23S intergenic

spacer region of the bacterial DNA using a Bartonella-specific PCR, and

identification of the presence of B. henselae on visual examination of the gel-

electrophoresis products underultra-violet light.

Additionally, the above MLST protocol was applied to DNA extracted directly from

the feline blood samples (for DNA extraction materials and methods see chapter 6,

section 6.2.2.1) in order to detect the presence of any B. henselae which did not grow

in culture.
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2.3.3.3 Bacteriological media usedfor Bartonella henselaeisolation:

2.3.3.3a: 10% sheep’s blood Columbia agar:

To onelitre of distilled water, 39 grams of Columbia agar base (Oxoid CM0331) was

added. The mixture was boiled to completely dissolve the agar base, and then

sterilised by autoclaving for 15 minutes at 121°C. After cooling to 50°C, 10%

sheep’s blood was added. The resultant mixture was poured to a depth of 4-Smm

into sterile, disposable Petri dishes and allowed to set at room temperature. When

required, plates were dried by placing inverted with partially open lids in an

incubator at 37°C for 10 minutes.



Chapter 2 52 Materials and Methods

2.4 FELINE RETROVIRUS TESTING: FIV AND FeLV

2.4.1 In house’ screeningtest kit

A rapid immunomigration (RIM) test kit (Witness Combi, Synbiotics) was used to

screen blood samples from cases and control 3 cats from the vet case control study

for feline immunodeficiency virus (FIV) antibodies and feline leukaemia virus

(FeLV)antigen. At the time the study was being planned the Witness Combi test

was chosen on the basis of sensitivity and specificity reported by Hartmann et al

(2001), which found sensitivities of 95.5% for the detection of FIV antibody and

68.0% for the detection of FeLV antigen, and specificities of 99.7% and 98.6%

respectively. However, a more recent study using Bayesianstatistical methodology

found a mediansensitivity estimate of 97% and a median specificity estimate of 96%

for both FIV and FeLV using the Witness combi kit (Pinches et al, 2007). Serum

from centrifuged heparinised blood samples were used for these tests, which were

carried out according to the manufacturer’s instructions:

For each sample, one test device was removed from its pouch and one drop of serum

applied to each sample well using a pipette providedin the test kit. Three drops of

buffer provided were added to each sample well. The test device wasleft in a

horizontal position for five to ten minutes to allow the sample/reagent complex to

migrate through the reading windows.

Tests were validated by the development of a control band in window three. A band

in window twotogether with a control band indicated a positive result for either test;

the absence of a band in window twoindicated a negative result. All blood samples

giving positive results were sent to the University of Glasgow Companion Animal

Diagnostic Services for confirmation of the result. Positive FIV results were

confirmed by antibody detection via immunofluorescence, positive FeLV results

were confirmedbyvirusisolation.
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2.5 BLOOD BIOCHEMISTRY AND HAEMATOLOGY

Blood samples were available from cases and “control 3” cats. After testing the

heparin sample for retroviruses (with the in house rapid immunomigration kit) the

samples were forwarded to colleagues at the University of Liverpool veterinary

laboratory services.

2.5.1 Biochemistry analysis

The heparinised blood sample wastested for the levels of the following biochemical

parameters: total protein, albumin, alanine aminotransferase (ALT), alkaline

phosphatise (ALKP), urea, creatinine, phosphate, sodium, potassium, chloride.

Globulin levels and the albumin:globulin ratio were calculated using the data for

total protein and albuminlevels.

Biochemistry analyses were carried out using either a SCIL Vet ABC (SCIL Animal

Care Company) or a Konelab 20i (Kone) automated analyser. After the above

analyses were completed, samples were stored at -20°C unless sending for retrovirus

confirmatory testing was required; if this was necessary the sample was returned

after confirmation and stored at -20°C.

2.5.2 Haematology analysis

Haematological analysis was undertaken on the blood anticoagulated with EDTA;

the following parameters were determined: packed cell volume (PCV), haemoglobin

(Hb), mean corpuscular volume (MCV), mean cellular haemoglobin (MCH), mean

cellular haemoglobin concentration (MCHC), thrombocyte count, white blood cell

count and differential (band cells, neutrophils, lymphocytes, monocytes, eosinophils

and basophils).

Haematological analyses were carried out on a Baker 9010 analyser (SeronoBaker).

After the above analyses were completed, samples were stored at -20°C until sample

collection was complete at which stage DNA wasextracted from the blood.
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3 Chapter Three

THE PREVALENCE OF FELINE CHRONIC GINGIVO-

STOMATITIS IN FIRST OPINION VETERINARY PRACTICE

3.1 INTRODUCTION:

Feline Chronic Gingivo-Stomatitis (FCGS) is an inflammatory syndrome affecting

the mouths of cats. As discussed in chapter 1, it has also been referred to by various

other names such as “plasma cell stomatitis-pharyngitis” (White et al, 1992),

“chronic faucitis” (Reubel et al, 1992), “chronic gingivitis and pharyngitis”

(Thompsonet al, 1984), “plasmacytic stomatitis-pharyngitis” (Reindel et al, 1987)

and “chronic stomatitis” (Gaskell and Gruffydd Jones, 1977). These and other

similar terms are interchangeable andrefer to the sameclinical presentation. FCGS

can be very debilitating, difficult to treat, and sometimes results in euthanasia of the

affected cat.

The presenting clinical signs of FCGS reflect the pain and inflammation in the

mouth, and include dysphagia (sometimes anorexia), resulting weight loss, halitosis,

ptyalism (sometimes blood-stained), pawing at the mouth and reduced grooming

(Gaskell and Gruffydd Jones, 1977; Harvey, 1991; White et al, 1992; Lommer and

Verstraete, 2003). Cats affected by FCGStypically present with inflammation of the

oral mucosa whichis disproportionately severe compared with visible dental disease

and calculus accumulation. The lesions are commonly concentrated towards the

caudal parts of the mouth, involving the palatoglossal folds in particular, with

extensionrostrally along the buccal and gingival mucosa, crossing the mucogingival

junctions. The pharynx and the soft palate may also be involved, and (less

commonly) the hard palate and the tongue (Gaskell and Gruffydd Jones, 1977;

Hennet, 1997; Harvey, 2004).
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FCGSis considered to be a fairly common problem:in a survey of its members by

the American Veterinary Dental Society, 72% of respondents indicated that they saw

one or more cases of “gingivo-stomatitis” per week (Frost and Williams, 1986). In

another study, “gingivitis” was present in 13.1% of cats examined in private

veterinary practices in the United States (Lund et al, 1999) but the number of these

cats which were affected by FCGS wasnot recorded. A small survey carried out ina

small animal practice in north west England found that FCGS accounted for 3% of

cats admitted for dental treatment (Crossley, 1991); however, to the authors’

knowledge there are no published figures for the prevalence of FCGSin the general

population of cats seen atfirst opinion veterinary practices, and the risk factors for

the disease are not fully defined. The aims of this study were to establish the

prevalence of new and existing cases of FCGSin cats visiting first opinion small

animal veterinary surgeons in the North West of England over a three month period,

and to collate data on the age, sex and breedofall cats in the same population.
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3.2 MATERIALS AND METHODS

An initial two week pilot study was carried out at three veterinary practices; this

identified a requirement for participating practices to have computerised records.

Sixteen first opinion, small animal veterinary practices in the North West of England

were selected on a convenience basis to be recruited to the full study where each

practice was asked to collect data over a twelve week sampling period. Practices

werefirst contacted by telephone and faxed an accompanying information sheet; this

was followed up by a visit to compliant practices where a short presentation

(appendix 1) was given to inform the veterinary surgeons of our case definition

(chapter 1, section 1.5), and study protocol.

The sample population comprised “vet-visiting cats” (cats examined in a consulting

room bya veterinary surgeon) and sampling wascarried out during normal working

hours over a 12 week period. The age, sex and breed ofall cats were extracted from

the practice computer system. The age at examination wascalculated from the birth

date and consultation date; if the consultation date was not known,an estimate of age

was calculated from the birth date and start date of the sampling period. Cats were

counted only once regardless of how frequently they were seen, and in the case of

multiple visits, age was taken from thefirst consultation date.

Veterinary surgeons were also asked to record information on a short questionnaire

(appendix 2) for all cases of FCGSfitting the case definition (chapter 1, section1.5)

over the 12 week sampling period. This included questions about whether each case

was new orpre-existing, the location of the oral inflammation, whether there was any

concurrent dental or renal disease, any otherrelevant clinical problems, and the cat’s

FCV, FHV-1, FIV and FeLVstatus (where known).

3.2.1: Statistical analysis:

Basic statistical analyses were performed on the age, sex and breed results. The Chi

squared test was used to analyse categorical variables (age and sex), and the Kruskal

Wallis test was used to compare continuous variables (age). A p value <0.05 was

considered significant. Analysis was performed using Minitab” 14 (Minitab, State

College, PA, USA).



Chapter 3 - 57- Prevalence Study

3.3 RESULTS

3.3.1: Data retrieval results andprevalence:

Ofthe sixteen practices approached, twelve (75%) were compliant (practices A to L).

Of the four remaining practices, the reasons for non compliance were: imminent

change of practice ownership (one practice); non-computerised clinical records (one

practice); two practices were not privately owned, and were denied permission to

participate by their head office. One participating practice was able to supply only

six weeks of data due to problems with their computer system; the other 11 practices

completed the sampling period.

Eight different computer systems were used by the participating practices; one

system wasused in four practices, one was used in two practices, and the remaining

six practices all used different systems; the method of extraction of age, sex and

breed data is summarised in table 3.1.

During the 12 week study period, a total of 4858 cats were seen by the 12 practices,

ranging from 66-893 at individual practices (table 3). Of these cats, 34 cases of

FCGS were recorded indicating a prevalence of 0.7% (95%, confidence intervals:

0.5% to 1.0%): of these, 15 (44%) were new cases and 19 (56 %) were ongoing cases

(table 3.2). The prevalence of FCGSat individual practices ranged from 0% - 2.5%.
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Table 3.1: roles ofpractice computer systemsin the collection ofage, sex and breed

datafor the whole sample population.
 

 

 

 

 

 

 

 

 

 

 

 

  

Practice Computer Microsoft Computersearch possible for age, sex Simple electronic transfer
system Windows and breed? to spreadsheet possible?

based ?

A 1 no entries on daylist printout looked up no

manually*

B 1 no entries on daylist printout looked up no
manually ¢

Cc : no es no(modified) y

1
D (modified) no yes no

E 2 yes yes yes

F 2 yes yes yes

G 3 5 printout ofall cat transactions: age/sex/ no
breed looked up manually

H 4 yes yes yes

I 5 no yes yes

J 6 yes yes yes

printout of cat consultations, age and
= i no sex; breed looked up manually Be

L 8 no yes yes    
 

* written record ofappointments

t computer generated daylist (list ofconsultations by date, typically including

patient name and species, and client name and address).
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Table 3.2: prevalence ofFCGSat individualpractices over the 12 week sampling

 

 

 

 

period:

Practice Number of Numberofcases ofFCGS Prevalence 95%* confidence

cats seen (%) intervals

Total new ongoing

A 79 2 0 2 25 0.3 - 8.8

B 702 3 0 3 0.4 0.1-1.2

C 315 4 1 3 1.3 0.3 - 2.9

Dt 544 2 1 1 0.4 0-13

E 528 7 5 2 1.3 0.5 -2.7

F 170 0 0 0 0 0-2.5

G 893 2 0 2 0.2 0-08

H 720 2 2 0 0.3 0-1

I 66 1 0 1 1.5 0-82

J 269 5 4 1 1.9 0.6 - 4.3

K 156 0 0 0 0 0-2.8

L 416 6 2 4 1.4 0.5 -3.1

All practices 4858 34 15 19 0.7 0.5-1  
* Where the number ofFCGScasesis zero, 97.5% confidence intervals are given.

t Six week samplingperiod.

3.3.2: Sex distribution:

Within the sampled population, 2428 (50%) of the cats were female and 2379 (49%)

were male, with the sex of 51 (1%) being unknown (figure 3.2.1). There was very

little difference (p = 0.96) between the sex distribution of the whole sample

population and the population of cats with FCGS, where 16 (47%) were female, 17

(50%) were male, and 1 (3%) was unknown (figure 3.2.1).
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Figure 3.2.1: sex distribution in non-FCGScats and in cases ofFCGS
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3.3.3: Breed distribution:

Of the cats sampled, 4226 (87%) were cats of mixed breed (domestic short, medium

and long haired cats and pedigree crosses): 482 (10%) cats were pedigree, and 150

(3%) were of unknown or unrecorded breed (figure 3.2.2). The trend for cats with

FCGSwasnotsignificantly different from that of the whole sample population (p =

0.4): 31 cats with FCGS (91%) were of mixed breed; 2 (6%) were pedigree (one

Persian and one Siamese), and 1 (3%) was unknown/unclassified (figure 3.2.2).

Figure 3.2.2: breed distribution in non-FCGScats and in cases ofFCGS
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The breed distribution of the pedigree cats in the whole sample population is shown

in figure 3.2.3. The most popular groups were Persians (120 cats, 25%), Siamese

(93, 19%), and Semi-longhairs (82, 17%).

Figure 3.2.3: breed distribution in allpedigree cats in the sample population
(n=480)
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3.3.4: Age distribution:

The median age of the sample population was 6 years 8 months (range <1 month —

28 years, 9 months); for 246 cats (5%), the age was unknown (figure 3.2.4). Cats of

less than 1 year of age were most commonly presented for examination (611, 13%).

This dropped relatively sharply for cats of 1-2 years of age to (368, 8%), then

decreased more gradually with increasing age before once more declining more

rapidly as cats approached16 years ofage.

The age distribution of the pedigree subpopulation (median age 6 years 6 months,

range <1 month - 20 years) was not significantly different from that of the mixed

breed cats (p = 0.4); however, there was a less marked over-representation of

pedigree cats in their first year when compared with mixed breed cats (data not

shown).
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Although the numbers of FCGScases wererelatively small, there appeared to be two

peaks in the age distribution among the cats with FCGS (figure 3.2.4). The first

occurred in cats aged 1-5 years, the second in the 10-13 year age group. There was a

trend for the cats with FCGSto be older than those unaffected (median age of cats

with FCGS: 8 years 11.5 months; median age of cats without FCGS 6 years 8

months); however, this wasnotstatistically significant (p = 0.3).

Figure 3.2.4: age distribution in non-FCGScats (n=4824) and FCGS cases (n=34)
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Note: each age category (e.g. 1 year) = cats aged =] year and <2years.

3.3.5: FCGS cat characteristics:

Twenty eight (82%) of the 34 cats seen with FCGS had inflammation ofthe gingival

mucosa; the periodontal area was affected in 26 cats (77%); the fauces in 23 (68%)

and the buccal mucosa in nine (27%) (figure 3.2.5). The soft palate, pharynx and

tongue were infrequently affected, and the hard palate was not inflamedinanycat.

Visible dental disease was present in 24/34 (70%) of cases and was described either

as mild (11 cats, 32%) or moderate (13 cats, 38%). No cat was documented as

having severe dental disease. Dental disease was reported as absent in nine (27%) of

the 34 cats, and the severity of dental disease was unknown in onecat (3%).
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In 25 (74%) of the 34 FCGScases the renal disease status was unknown but renal

disease wasnot suspected. In the remaining nine (26%)cats, blood biochemistry had

not indicated any evidenceofrenal disease.

Some of the FCGS cases had undergone diagnostic testing for infection by viruses

including FCV, FHV-1, FIV and FeLV. Five of seven cats tested (71%) were

positive for FCV; one of eight tested (13%) was positive for FIV; no cats tested

positive for FeLV (6 tested) or feline herpesvirus-1 (FHV-1)(2 tested).
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Age
of cat
months

5

12

17

18

22

35

36

44

47

47

51

52

56
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78

81

101

114

124

125

126

127

132

137

139

146

147

148 Either: cat not seen before

153 Or: inflammation/dental

455 disease not present
470 | Ongoing case

175 Inflammation present

182 Mild dental disease present

Moderate dental disease present207
Figure 3.2.5: characteristics ofFCGS cases (n=34). eel Gisease status unknown
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+ “Periodontal area”referred to thatpart ofthe visible gingival margin immediately

adjacent to the teeth; ~ “Gingival mucosa”referred to the whole visible gingival

mucosafrom the teeth to the mucogingivaljunction.
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3.4 DISCUSSION

This study found a prevalence of feline chronic gingivo-stomatitis of 0.7% in a

population of 4858 vet-visiting cats; to the authors’ knowledgethis is the first time

the prevalence of FCGSin first opinion small animal veterinary practice has been

assessed. In a USA survey of members of the American Veterinary Dental Society,

72% of responses indicated that these veterinary surgeons saw one or more cases of

“gingivo-stomatitis” per week (Frost and Williams, 1986). In another study,

“gingivitis” was present in 13.1% of cats examinedin private veterinary practices in

the United States (Lund et al, 1999). The prevalence in the Lund study is much

higher than in our study, but as case definitions were not imposed on veterinary

surgeonsthis figure is unlikely to be specific to FCGS. In addition,it is possible that

unlike our population, the previous studies may have included referral caseload.

Although the present study was convenience basedandrestricted geographically to

the North West of England, it nevertheless provides a prevalence estimate in the

general, first opinion vet-visiting population from a relatively large sample

population.

The clinical signs associated with FCGS have been well described in the literature

(Gaskell and Gruffydd Jones, 1977; Johnessee and Hurvitz, 1983; Knowles, 1988;

Havey, 1991; White et al, 1992; Hennet, 1997; Harley, 2000; DeForge, 2004). Our

case definition compriseda list of those features which characterise FCGS. The only

criterion of the case definition that each case had to fulfil, however, was that the

inflammation should seem excessive when compared with the extent of dental

disease visible on conscious examination. This is because cats with FCGS can

exhibit a varying range ofclinical manifestations, and may not all have one common

feature: White et al (1992) found that while certain clinical features were very

common in a series of 40 cats with “plasma cell stomatitis-pharyngitis”, none was

commonto every cat.

The process of informing individual practices of the case definition should have

optimised the specificity (reduced the numberoffalse positives) of the study. In a

minority of practices, due to computer system limitations, the clinical record of every
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cat seen during the study period was checked. Of the 1194 records examined during

this process a total of six cases were found, of which five had been recorded by the

veterinary surgeons. This would suggest that although we believe the specificity to

be high, our prevalence figure may be slightly low due to occasional true cases not

being recorded.

In the 12 practices recruited to this study, eight different computer systems were in

use; the newer and the Windows-based systems tended to be more adaptable for our

purposes, but there was enormousvariation in the suitability of practice computer

systems for data extraction such as was required for this study. This led to the

requirementfor a proportion of the data to be searched for and taken down manually.

However, this problem is frequently eliminated in the more versatile, updated

versions of the same systems.

The approximately equal number of male and female cats in the whole sample

population in this study corresponds with an estimate of the UK cat sex distribution

by Gaskell et al (2002) and a survey of a large population of vet-visiting cats in the

USA (Lundet al, 1999). A similar trend was seen in the subpopulation of cats with

FCGS;this is consistent with previous findings (Johnessee and Hurvitz, 1983; White

et al, 1992).

Siamese, Abyssinian, Persian, Himalayan and Burmese breeds haveall been cited in

the literature as being possibly predisposed to FCGS (Frost and Williams, 1986;

Diehl and Rosychuk, 1993). The Somali, which originated from a long-haired

mutation of the Abyssinian breed, has been documented as being predisposed to

periodontal disease, although not FCGSspecifically (Wiggs and Lobprise, 1997b).

However,in the present study, the breed distribution of the FCGS cases appeared to

mirror the trend of the whole sample population (the two pedigree cats with FCGS

were Persian and Siamese, representing the two most popular breeds in the overall

sample population). In a study by Hennet (1997) looking at 30 cases of FCGS,the

majority were mixed breed cats, while three were Siamese, three Persian and one was

Foreign. A pedigree sample population would need to be targeted to look more

closely at the prevalence of FCGS in specific breeds, as pedigree cats are in a

minority in the vet-visiting population ofcats.
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The median age of the whole sample population was 6 years 8 months (range <1

month to 28 years, 7 months). Young cats (under one year of age) were presented at

veterinary surgeries more commonly than cats of other ages. This may be true

reflection of the age distribution in the general cat population (including non-vet-

visiting cats), or a result of the number of routine veterinary check-ups (e.g. new

kitten checks, primary vaccinations, pre-neutering checks)that take place at this time

in the life of vet-visiting cats. After this first year, the gradual decline in the

frequency of presentation of cats between one year and 16 years of age could be

accounted for by a low but steady mortality rate; this decline proceeded morerapidly

after 17 years of age, again probably due to increased death rate. A study by Lund et

al (1999) also found that the numberofvet-visiting cats peaked in the first year of

life, this then initially fell but rose again during the ages of four and seven years,

before declining with increasing age. The median age of the vet-visiting cat

population in the study by Lundetal (1999) wasrelatively low at 4.3 years ofage.

The median age (8 years 11.5 months) and range (5 months to 17 years and 3

months) of cats in this study diagnosed with FCGS is comparable to data from other

studies which have reported median ages of 7.1-8 years (ranges from 4 months to 17

years) (White et al, 1992; Hennet, 1997; Harley, 2000) and mean agesof 5.7 to 8.3

years (ranges of 1.5 to 12 years) (Johnessee and Hurvitz, 1983; Thompson etal,

1984; Knowles, 1988). Although the median age of cats with FCGSin our study is

higher than that of the whole population, this difference is not statistically

significant. Interestingly, in our study there also appeared to be two peaks in the

ages of cats in the FCGS subpopulation (at approximately 1-5 years and 10-13

years), although numbersare relatively small. No obvious differences in clinical

presentation were apparent between these two groups.

The most frequently identified locations of oral inflammation in our study (gingival

mucosa, periodontal mucosa and fauces (glossopalatine folds)) correspond well to

the findings of White et al (1992) where the most common areas of oral

inflammation were the gingiva and glossopalatine arches in a series of 40 cats with

“plasmacell stomatitis-pharyngitis” (the periodontal mucosa wasnot evaluated as a

distinct area). In a series of 30 cats with “chronic gingivo-stomatitis” evaluated by

Hennet(1997), the findings were also similar, although less comparableto this study
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as slightly different terminology was used. All nine of the cats with “feline plasma

cell gingivitis-pharyngitis” studied by Johnessee and Hurvitz (1983) suffered from

gingivitis, faucitis and inflammation of the palatopharyngeal arch. Tongue lesions

were not documented in this study, but accounted for a small proportion of cats in

our study and those by White et al (1992) and Hennet (1997).

Dental disease was common (71%, 24 cats) among the FCGScases in our study,

although all were classified as “mild” or “moderate”; no cases were described as

having “severe” dental disease (although such cats were not specifically excluded by

the case definition). Information on the dental disease status of this study’s whole

sample population was not collected; Lund et al (1999) found 24.2% of cats had

dental calculus, and 13.1% gingivitis in a survey of vet-visiting cats in the USA. It

is, however, difficult to correlate these figures with the “dental disease” assessed in

our study, particularly since case definitions were not used in either study for this

factor.

Veterinary surgeons were asked about the renal status of the cases to assess whether

uraemiculceration of the mouth could be a possible differential diagnosis. However,

renal disease was neither diagnosed by blood tests nor suspected on clinical

examination (in the cats where blood tests had not been performed) in any of the

cases of FCGSin our study. This is a similar finding to other studies where blood

biochemistry analysis showed no evidence of renal failure (Johnessee and Hurvitz,

1983; White et al, 1992). However, in one study by Hennet(1997), three of 30 cats

with “chronic gingivo-stomatitis” were diagnosed with chronic renal failure. Since

few of the FCGScases in our study were tested for renal disease, we cannot exclude

the possibility of a low level of renal disease.

The results of virus testing were present for only a small number of the cats with

FCGS and therefore were not suitable for statistical analysis. However, it is

interesting to note that the high prevalence of FCV and low prevalence of FeLV are

similar to previous findings (Johnessee and Hurvitz, 1983; Thompsonet al, 1984;

Knowleset al, 1989; Harbouret al, 1991). The prevalence of FIV corresponds very

well with the findings of Hennet (1997) but is markedly lower than the prevalence of

FIV in other studies (Knowleset al, 1989; White et al, 1992). Tenorio et al (1991)
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reported a trend for cats with increasing severity of oral disease to be morelikely to

be infected with FCV and FIV. The absence of FHV-1 found in our study

corresponds with the absence or low level of FHV-1 found in other studies

(Thompsonet al, 1984; Harbouret al, 1991), although another study found that co-

infection with FCV and FHV-1 was present in 22 of 25 cats with “chronic

gingivostomatitis” (Lommerand Verstraete, 2003).

In conclusion, this study has demonstrated a prevalence of 0.7% for FCGS in cats

visiting first opinion veterinary surgeons in North West England. Despite being a

low prevalence, this represents a serious and chronic disease and_ therefore

constitutes a genuine welfare concern in the population of vet-visiting cats. No

significant difference was found when comparing the age, sex and breedtrendsofthe

FCGS cats with unaffected cats. However, it would be interesting to examine a

larger number of cats with FCGS to determine whether the two apparent age peaks

are an artefact resulting from the small number of cases, or whether they are a true

reflection of the population of affected cats.
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4 Chapter Four

CASE CONTROL STUDY TO EVALUATE RISK FACTORS FOR

FELINE CHRONIC GINGIVOSTOMATITIS (FCGS) IN CATS

SAMPLED FROMA VET-VISITING POPULATION

4.1 INTRODUCTION

FCGSis an incompletely understood clinical syndrome whichaffects a significant

minority of domestic cats, responds variably to treatment and may result in

euthanasia of affected cats if adequate control cannot be achieved. A number of

potential risk factors which may contribute to the syndrome have been examined to

various degrees in different studies, including age, sex and breed of affected cats;

viral infection; oral bacterial population; dental health status; local immune response

and systemic antibody levels.

Previous studies suggest that FCGSis a disease of middle aged to older cats. Median

ages of 7.1 to 8 years (range four months to 17 years) have been documentedin three

studies (White et al, 1992; Hennet, 1997; Harley, 2000) and meanagesof 5.7 to 8.3

years (ranges of 1.5 to 12 years) have been determined in a further three studies

(Johnessee and Hurvitz, 1983; Thompsonet al, 1984; Knowles, 1988). Knowles

(1988) found that the ages of the 35 cats with FCGS weresignificantly higher than

the ages of 36 control cats (mean ages: cases: 7.5 + 3.2 years; controls: 3.9 + 3.2

years). In the study by Thompson et al (1984), however, the age range of the

controls is noted as being similarto that of the cases although the precise range is not

stated; the study used small numbers however (10 cases and 10 controls), so caution

should be used interpreting these results.

It is also noteworthy that although the mean age of cases in the above study by

Thompsonet al (1984) was 5.7 years at the time of sampling, the mean age at the

onset of FCGS was 4.2 years; Harley (2000) found the median age at onset of FCGS

to be six years and the study by Hennet (1997) noted a mean duration of clinical
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signs of three years (range one to five years), also implying lower age of onset than

the eight years median age at sampling of the presentingcats.

In studies where the sex of cats with FCGS has been evaluated, no evidence has

cometo light to suggest that either sex is overrepresented with this condition, or that

a cat’s neutering status is significant (Johnessee and Hurvitz, 1983; Knowles, 1988;

White et al, 1992; Harley, 2000).

It is difficult to evaluate the likelihood of a breed predisposition to FCGS due to the

low percentage of pedigree cats in the population; for example, in the UK

approximately 30,000 pedigree cats of all breeds have been registered yearly for the

past nine years (GCCF, 2008a) in a national pet cat population estimated in 2008 at

7.2 million cats (PFMA, 2008). However, results from a survey in the USA of

members of the American Veterinary Dental Society (AVDS) and members of the

American Association of Feline Practitioners in 1985 have been reported as finding

that amongst pedigree breeds, Siamese cats are most frequently associated with

FCGS, followed by Abyssinians, Persians, Himalayans (which in the UK would be

classed as a “colour point” subcategory of the Persian breed by the GCCF (GCCF,

2008b) and Burmesecats (Frost and Williams, 1986).

Despite the lack of direct proof of a simple cause and effect relationship between

FCGSandfeline calicicvirus (FCV) (Knowleset al, 1991; Reubel et al, 1992; Waters

et al, 1993) FCV has been consistently isolated from a majority of cats affected by

FCGS (ee chapter. 1, section 1.2.2.2). Other viruses include feline

immunodeficiency virus (FIV) which has also been detected in cats with FCGS with

a higher prevalence than in the normal cat population (Knowleset al, 1989; Zetner et

al, 1989). However, the majority of cats with FCGS which are screened for FIV are

negative for the virus. Feline leukaemia virus (FeLV) has rarely been found in cats

with FCGS in recent studies (Johnessee and Hurvitz, 1983; Frost and Williams,

1986; Knowles et al, 1989; White et al, 1992) except in combination with FCV

infection (Tenorio et al, 1991) although in earlier studies it was considered as a

possible factor in the development of FCGS (Barrett et al, 1975; Cotter, 1975;

Gaskell and Gruffydd Jones, 1977). Feline herpesvirus-1 (FHV-1) wasisolated from
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a majority of cats with FCGS in one study by Lommer and Verstraete (2003)

althoughthis finding is not reflected elsewhere in the literature.

Research into specific bacterial species as possible contributory factors to the FCGS

syndromeis not comprehensive; Simset al (1990) found significant levels (in FCGS

cases compared with controls) of antibodies reactive to Actinobacillus

actionmycetemcomitans, Bacteroides gingivalis and Bacteroides intermedius, (all

gram negative, anaerobic bacteria which have been associated with periodontal

disease in other species). Straightforward interpretation of this finding is difficult,

however, as A. actionmycetemcomitans and Pasteurella multocida antibodies cross

react (Mallonee et al, 1988), and the study by Simset al (1990) compared low

numbers of cases (eight) and controls (eleven) sampled from different populations

(vet-visiting and laboratory populations respectively).

Bartonella henselae has been suspected as having a role in chronic, hitherto

“idiopathic” disease syndromes and as such has been proposedas a possible agent

involved in FCGS (Kordick et al, 1999). Uenoet al (1996) found that the incidence

of gingivitis (although not specifically FCGS) and lymphadenopathy was higher in

cats coinfected with B. henselae and FIV than in cats seropositive for one of those

pathogens but not the other, or negative for both. This is reinforced by a significant

association between B. henselae and stomatitis found in a Swiss-German study of

over 700 vet-visiting cats (Glaus et al, 1997), although two recent studies, one of 34

FCGScases and 34 controls (Dowers and Lappin, 2005), and one of a household of

45 cats of which 9 had FCGS (Quimbyetal, 2008) found no significant difference in

B. henselae prevalence between cases and controls.

Data on the possible roles of other potentially pathogenic bacteria in the FCGS

disease process have not been evaluated to the author’s knowledge. However, given

the link between FCGSanda respiratory pathogen (FCV), it is possible that bacterial

respiratory pathogens could affect the course of the syndrome.

The progression of periodontal disease and its relation to FCGS is complex.

However, it has been suggested that the increasing bacterial (plaque) load associated

with periodontal disease may be linked to FCGS by meansof a hypersensitivity or
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inappropriate immune response to the oral bacterial antigens (Williams and Aller,

1992; Diehl and Rosychuk, 1993).

Harley (1999a) showed that cats with FCGS mounted a mixed (Th)type 1 and type 2

response compared with the type 1 response found in normalcats; a subsequent study

by Harley (2003) found that cats with FCGS havehighersalivary and serum levels of

IgG and IgM, with higher serum but lowersalivary levels of IgA than controls. It

has been well documented that one of the frequent serum biochemical changes in

cases of FCGS is an increased protein fraction, caused by a polyclonal

hypergammaglobulinaemia (Johnessee and Hurvitz, 1983; Knowles, 1988; White et

al, 1992; Harley, 2000).

Other risk factors relating to the home lifestyle circumstances of cats with FCGS

(such as time indoors and out; numberof cats in the household; previous respiratory

disease etc) have not been statistically evaluated to the author’s knowledge; some

descriptive data of lifestyle factors has been presented for a case series, but not in

relation to a control population (Knowles, 1988).

This chapter describes an in-depth case control study to investigate potential nsk

factors for cats with FCGS sampled from a vet-visiting population.
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4.2 MATERIALS AND METHODS

4.2.1 Structure ofthe case control study in veterinary practices

The aim of the study was to collect samples from a total of 200 cats and

questionnaire data from their owners and vets. These 200 cats were to be comprised

of 50 cases of FCGSand three controls per case, defined as “controll”, “control2”

and “control3”; this sample size was estimated to give a power of 80% for the

detection of anyrisk factors that had an oddsratio of a least 3.0, with an alpha risk of

5%, for a 20% prevalence amongst controls.

A case wasa cat seen by vet at a participating practice during the timeofthe study,

whichfitted our case description for FCGS(see chapter1, section 1.5).

Controll and control2 were recruited from cats which presented for a reason other

than FCGS. The only difference between cats assigned to controll or control2 was

the chronological order in which they wererecruited.

Control3 cats were recruited from those which presented for a reason other than

FCGS, and which required a blood sample to be taken as part of their indicated

clinical work up.

Vets were askedto recruit controls from cats seen at the same time of day as the case

(plus or minus one hour) as soon as was feasible under working veterinary practice

conditions after recruiting the case. The same vet who recruited the case was asked

to take responsibility for recruiting the three accompanying controlcats.

The participation of all cats in the study required the owner’s informed consent,

which wasensured by the provision of information sheets for owners in the practice

pack (see 4.2.2.2), and the signing by the ownerof a consent form clearly stating the

procedures involved for their cat and whether or not they would receive any results

(appendix 4).
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4.2.1.1 Samples collected by oropharyngeal swab

Samples for respiratory virus isolation (see chapter 2, section 2.2.2) and for

bacteriological analysis (see chapter 2, section 2.3) were collected via oropharyngeal

swabs; these samples were taken from all cases and controls (table 4.1). The

sampling techniques, storage conditions and posting protocols are described in

chapter 2, section 2.1.1-2.

Table 4.1: summary ofrequirementsfor each case and accompanying controls.
 

 

 

 

    

vet & owner oropharyngeal blood sample
questionnaires swab

“Case” (affected by FCGS) v v v
“Controll” (unaffected by FCGS) v ¥
“Control2” (unaffected by FCGS) v v
“Control3” (unaffected by FCGS) v - v  
 

4.2.1.2 Blood samples

Blood samples were requested from cases and control3 cats only (table 4.1): blood

from cases was tested at the University of Liverpool for haematological and

biochemical parameters, and retroviruses (see chapter 2, sections 2.4-5) which would

benefit the clinical managementofthe case as well as forming part of the study data;

additionally, the blood was used for Bartonella henselae detection (see chapter 2,

section 2.3.5) and DNA extraction for genetic analysis (see chapter 6). Surplus

blood from samples taken for diagnostic or clinical work-up was received from

control3 cats and was analysed in the same way as blood from cases. Two millilitres

of blood were requested for these tests: one millilitre anticoagulated with heparin and

one millilitre anticoagulated with EDTA.

4.2.1.3 Data collected by questionnaires

Questionnaires were designed using Verity® Teleform® (Verity inc., Sunnyvale Ca)

software whichis designed to allow scanning of completed questionnairesstraight to

spreadsheet format. Four questionnaire templates were designed, two to be

completed for each case and each control: one by the vet and the other by the cat’s

owner(see appendices 5 and 6 respectively). Vet and owner control questionnaires

were identical for all three control cats per case.
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The questionnaires were piloted first on colleagues who owned cats, and

subsequently on clients of a first opinion veterinary practice over a period of three

weeks. Dueto the restricted nature of these pilots, only control questionnaires were

tested as no colleagues ownedcats with FCGS,and no clients with cases attended the

pilot practice during thetrial period.

The veterinary surgeons’ case and control questionnaires both covered the topics of

vaccination status, virus testing history and results (for feline calicivirus, feline

herpesvirus-1, feline immunodeficiency virus and feline leukaemia virus), health

status, recent respiratory disease history and dental healthstatus.

The veterinary surgeons’ case questionnaire contained additional questions regarding

the cat’s FCGS, which encompassedtime since diagnosis, clinical signs, anatomical

location of oral inflammation, treatment regimens, whether any had resulted in

resolution of the FCGS,and if so which.

The owners’ case and control questionnaires both covered the topics of age, sex,

breed and colour, neutering status, origin of cat, time in owner’s possession,

indoor/outdoor access, single or multicat household, details of other pets in the

household, diet, hunting activity, vaccination status, health status, recent respiratory

disease history, home dental care, and whether any problems had been experienced

during eruption of permanent dentition.

The owners’ case questionnaire contained additional questions regarding the cat’s

FCGS, which encompassedtime since diagnosis, success or otherwise of treatment,

and clinical signs shown.

4.2.2 Veterinary practices

4.2.2.1 Criteriafor inclusion ofpractices

Since the aim of the case control study in veterinary practices was to determine the

risk factors for FCGS in cats from the population presentedat first opinion veterinary

practices, only practices which saw first opinion patients were included. Practices

which offered additional referral services were not excluded but only their first
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opinion patients were eligible for the study. Mixed practices were not specifically

excluded, but all the practices recruited to the study saw small animals exclusively.

No further requirements for participation were made.

4.2.2.2 Protocolfor recruitment ofpractices

Practices were recruited on a convenience basis, primarily according to location (in

the north west ofEngland) and secondarily according to whether the author or any of

the research group had any contact with a memberofstaff in the practice. Thislatter

wasto increase the efficiency of recruitment; however, every practice which agreed

to participate was personally visited by the author prior to starting the study to

discuss the study protocol and establish a working relationship. The recruitment

procedure followed several steps:

1. A list of eligible practices was drawn up.

2. A practice was telephoned (requesting a memberof staff by nameif possible)

to makeinitial contact. If it was possible to speak to a veterinary surgeon the

study was discussed at that time; if not, a message was left with the

receptionist or nurse who answeredthe telephonecall.

3. Regardless of which memberof staff was available to speak to during the

call, unless participation had been declined, an information sheet

summarising the protocol for the study was faxed, emailed or posted to the

practice for the attention ofthe veterinary surgeon most likely to be interested

in the study (unless participation had been definitely agreed at the initial

contact).

4. A follow up telephone call was made at an agreed time having given the

veterinary surgeon in question the opportunity to have read through the

information sheet. This usually took place two to three days after the first

telephone call. This follow up call provided an opportunity to discuss the

study in more detail and answer any queries.

5. Where the veterinary surgeon contacted was happy to enrol in the study, an

appointment was madeto visit the veterinary practice to give a presentation

to the contact vet and any others in the practice who might be interested in

taking part. Practices who were not interested in taking part after looking at

the information sheet were not pursued further.
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6. At the appointment with enrolled veterinary practices, a presentation was

given to all attending membersof staff which detailed the case definition for

FCGS andthe structure of the study. Packs containing all the sampling

equipment and questionnaires were given to participants, and the

requirements for each case and control (see 4.2.1) discussed with reference to

howto use the packs, sampling technique, and sample handling and postage.

The visit concluded with a discussion on any points brought up by the vets.

4.2.3: Data managementandstatistical analyses:

Data were entered initially into Access™ (Microsoft Office Professional 2003,

Microsoft Corp.) and Excel™ (Microsoft Office Professional 2003, Microsoft

Corp.). After data cleaning they were analysed in Minitab 15™ (Minitab, State

College, PA, USA) and Stata™ 9.0 (StataCorp, TX, USA). Initially basic

descriptive statistics were performed on the unmatcheddata; all further analyses used

conditional logistic regression which estimated the probability of each variable

occurring in case animals compared with their matched controls. Following

univariable analysis, multivariable regression was used to investigate the importance

of possible predictors. All biologically plausible variables which on univariable

analysis predicted the outcome with a p value of <0.3 were offered to the model and

forward stepwise regression was performed. Predictors were added to the model if

their inclusion was associated with a change in the likelihood ratio which was

significant at p < 0.05 and were removedifthis was associated with a p > 0.05.

Whenusing categorical variables with more than twolevels, the decision to include

them in the model was based both on a significant change in likelihood ratio (as

above) and on the reduction of the Akaike’s information criterion (AIC) and

Schwarz’s Bayesian information criterion (BIC). These methods were also

employed to aid decisions on whether to enter categorical variables which had a

natural ordinal structure as continuousvariables.

Where appropriate the levels of categorical variables were collapsed to ensure

adequate numbers in each category. Where this was not possible or biologically

plausible, models were also run excluding categories containing small numbers of
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observations. Correlation between categorical variables was examined using

Cramer’s phi-prime and Cohen’s ‘w’. If phi-prime was > 0.6 then only one of the

variables was offered to the model. Choice of which variable to include was based

on biologicalplausibility.

Coefficients from the logistic regression were reported as oddsratios. Where quoted,

confidence intervals (C.I.) are 95% unless they relate to a value of zero or 100%,in

which case a 97.5% onesided confidence intervalis given.
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4.3 RESULTS

4.3.1 Descriptive data

4.3.1.1Data retrieval results

A total of 57 practices from the North West ofEngland were contacted in the manner

described above, of which 34 (60%) becameenrolled to the study. The distance

between the Leahurst Campus andparticipating practices varied from five to 77

miles by road, all falling within the “England’s Northwest” comprising Cheshire,

Merseyside, Greater Manchester, Lancashire and Cumbria (NWDA,2008); practices

were recruited from all the counties listed above with the exception of Cumbria.

Of the 34 successfully enrolled practices, 25 (74% of enrolled practices; 44% of

practices approached) submitted samples for the study. From this subgroup of 25

practices, a total of 48 cases were recruited with each practice submitting between

one and six cases with accompanying controls (giving a mean of 1.9 cases submitted

per practice in this subgroup and a mean of 1.4 cases per practice out of the 34

recruited). A mean of 2.6 controls were received per case. For two cases, no

controls were submitted; these cases were therefore only included in the descriptive

analysis.

In total, questionnaires and samples were submitted from 174 cats over a sampling

period whichlasted just under a year and a half from the visit to the first participating

practice (26 January 2006) to receipt of the last sample (16 July 2007). Data from

three controls had to be discarded as one owner withdrew from the study, one cat

was a control for which no case was subsequently submitted, and the last was a

surplus control with missing data. Thus, usable data for a total of 171 cases and

controls was received, comprising 48 cases, 45 controlls, 36 control2s and 42

control3s. Vet questionnaires were received for 170 cats (one control missing) and

Owner questionnaires were received for 150 cats (18 controls and 3 cases missing);

infrequently some questions in returned questionnaires were uncompleted.
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4.3.1.2 Individual cat demographic variables

Age:

The median age of 8 years (96 months) was the same in both cases and controls

(figure 4.3.1); the mean age of cases, 8 years 4 months (100 months) was marginally

greater (by five months) than the mean age of controls, 7 years 11 months (95

months) (figure 4.3.1). The age of participating cats ranged from a minimum of 5

months in both cases and controls to a maximum of 16 years (192 months) in cases

and 23 years (276 months) in controls.

Onanalysis of the ages of the different control groups, controlls and control2s were

not significantly different from each other (p = 0.23); however, combined, they were

significantly younger than control3s (p = 0.006). Despite this, there was no

significant difference between the median age of cases when comparedseparately

with either the group comprising controlls and control 2s (p = 0.069), or with the

group comprising control3s (p = 0.073).

Figure 4.3.1: age distribution in controls and cases: histogram, boxplot and 95%

confidence intervals.
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Sex and neutering status:

For sex, answers were obtained from the owners of 105 controls and 45 cases;

information on neutering status was present for all but five of these cats (controls)

(figure 4.3.2, table 4.3.1). From the sex data from the 105 controls, the proportion of

males and females was similar (figure 4.3.2) with males constituting 51% (95% CI

0.41-0.61) and females 49% (95% CI 0.39-0.59); in comparison there wasa slightly

larger proportion of male cases (62%; 95% CI 0.46-0.76) than female cases (38%,

95% CI 0.24-053).

The majority of all cats were neutered (figure 4.3.2, table 4.3.1): 95% of controls

(95% CI 0.89-0.98) and 98% of cases (95% CI: 0.88-0.999).

Figure 4.3.2: sex and neutering status in controls (n=100) and cases (n=45) where

both these parameters were known. Numbers above bars represent number of

neutered catsfollowed by numberofentire cats depicted in each bar.
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Table 4.3.1: case and control demographics: owner questionnaire responses
 

 

 

 

Variable (total control responses, Controls Cases
total case responses)

Owner questionnaire no.  (%) [95% CI] no.  (%) [95% CI]

Sex (105, 45)
male 54 (51) [0.41-0.61] 28 (62) [0.46-0.76]
female 51 (49) [0.39-0.59] 17 (38) [0.24-053]

neutering status (100, 45)
entire 5 (5) [0.01-0.11] 1 (2) [0.001-0.12]
neutered 95 (95) [0.89-0.98] 44 (98) [0.88-0.999]

Breed (103, 44)

British 4 (4) [0.01-0.10] 2 (5) [0.01-0.15]
Burmese 1 (1) [0.002-0.05] 2 (5) [0.01-0.15]
DLH 8 (8) [0.03-0.15] 4 (9) [0.10-0.35]
DSH 715 (73) [0.63-0.81] 33 (75) [0.60-0.87]
Foreign 2 (2) [0.002-0.07] 1 (2) [0.001-0.12]
Oriental 2 (2) [0.002-0.07] 0 (0) [0-0.08*]
Persian 5 (5) [0.02-0.11] 1 (2) [0.001-0.12]
Semi-longhair 3 (3) [0.01-0.08] 0 (0) [0-0.08*]
Siamese 3 (3) [0.01-0.08] 1 (2) [0.001-0.12]

Domestic 83 (81) [0.72-0.88] 37 (84) [0.70-0.93]
Pedigree 20 =(19) [0.12-0.28] 7 (16) [0.07-0.30]

Coat colour: (104, 42)

tabby 21 (20) [0.13-0.29] 5 (12) [0.04-0.26]
black 20 ~=(19) [0.12-0.28] 9 (21) [0.10-0.37]
black and white 30. (29) [0.20-0.39] 13 (1) [0.18-0.47]
white 2 (2) [0.002-0.07] 0 (0) [0-0.08*]
ginger 22°: Q1) [0.14-0.30] 9 (21) [0.10-0.37]
other 9 (9) [0.04-0.16] 6 (14) [0.05-0.29]  
 

* 97.5% CI where %=0.

Breed:

The breed of 103 controls and 44 cases was recorded; a large majority in both case

and control groups comprised domestic cats (domestic short hair and domestic long

hair collectively) which made up 84% of cases and 81% of controls (table 4.3.1).

The remaining cases and controls were pedigrees of several breeds (figure 4.3.3),

with no individual breed group accounting for more than 5% of the overall case or

control population (table 4.3.1).
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Figure 4.3.3: breed ofcontrols (n = 103) and cases (n = 44); pedigrees grouped

according to GCCFclassification. Bars represent the percentage ofeach breed

group which is made up by cases and controls; numbers over bars represent number

ofcasesfollowed by numberofcontrols depicted in each bar.
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Colour:

The question regarding coat colour contained a text field where the owner could

write their own answer; the data was analysed after grouping into basic common

colours or colour combinations where clearly indicated by the owner’s answer;

ambiguous answers were classed as “other” (table 4.3.1). In both cases and controls,

black and white was the commonest coat colour/pattern followed by ginger, and

black (table 4.3.1). Tabby was seen at a similar level to ginger or black in control

cats (21%; 95% CI: 0.13-0.29) but was less common in cases (12%; 95% CI: 0.04-

0.26).
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4.3.1.3 Individual cat lifestyle variables:

Time spent in current owner’s possession:

The cases sampled hadlived in their current households for a longer median time (6

years, 10 months; 82 months) than controls (5 years; 60 months)(figure 4.3.4). The

shortest time cases and controls had spent with their current owner was zero months,

up to a maximum time of 16 years (192 months) for cases and 17 years (204 months)

for controls.

Figure 4.3.4: total length oftime spent by controls and cases with current owners:

histogram, boxplot and 95% confidence intervals.
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Mean: —— 95% Confidence Interval for Mean
Aiea 2 61,637 85.258

T T T T T T
30 “0 5S A 80 930 95% Confidence Interval for Median

23470

Cases (n=45)

2 L 20 Anderson-Darling Normality Test

q A-Squared 0.57

154 15 P-Value 0.128

% 104 L 10 Mean 78.400
4 L StDev 55.634

54 tS Variance 3095.155

4 F Skewness 0.340520

o T T T T T T T 0 Kurtosis 0.774126

0 24 48 2 96 20 144 168 192 216 N 45

total time in owners possession (months) _.
Minimum 2.000

| Ast Quartile 28.000

Medan 82.000
3rd Quartile 116.500
Maximum. 192.000

95% ConfidenceIntervals ** 95% Confidence Interval for Mean
al 61.696 95.114

Median
T T T T T T 95% Confidence Interval for Medan
50 60 70 #9 90 100 50,536 94,392     
 

** 95% confidence intervals given on a different scalefrom the otherfigures.

Origin ofcat:

Owners of the cats in this study most frequently acquired them from the three

following sources: a private household, a charity organisation, or through adoption of

a stray cat (table 4.3.2). The most common source of control cats was charity

organisations (30%; 95% CI: 0.21-0.39); cases were most frequently adopted as

strays (31%; 95% CI: 0.18-0.47), followed closely by acquisition from a private

household (29%; 95% CI: 0.16-0.44).
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Variable (total control responses, Controls Cases

total case responses)

no. (%) [95% CT] no. (%) [95% CT]

Origin of cat: (105, 45)

private household 26 (25) [0.17-0.34] 13 (29) [0.16-0.44]
bred by owner 4 (4) [0.01-0.09] 4 (9) [0.02-0.21]

breeder 11 (10) [0.05-0.18] 4 (9) [0.02-0.21]
charity organisation 31 (30) [0.21-0.39] 8 (18) [0.08-0.32]

gift 1 (1) [0.0002-0.05] 0 (0) [0-0.79*]
pet shop 2 (2) [0.002-0.07] 2 (4) [0.01-0.15]
stray 23 (22) [0.14-0.31] 14 (31) —‘[0.18-0.47]
veterinary surgery 7 (7) [0.03-0.13] 0 (0) [0-0.79*]

In/Outdoors (101, 43)

indoorsonly 15 (15) [0.09-0.23] 6 (14) [0.05-0.28]
mainly indoors 44 (44) [0.34-0.54] 20 (46) [0.31-0.62]

in and outdoors equally 36 (36) [0.26-0.46] 17 (40) [0.25-0.56]
mainly outdoors 3 (3) [0.01-0.08] 0 (0) [0-0.8*]

outdoors only 3 (3) [0.01-0.08] 0 (0) [0-0.8*]

Hunting behaviour

catches prey? (96, 44)
no 53 (55) [0.45-0.65] 19 (43) [0.28-0.59]
yes 43 (45) [0.35-0.55] 25 (57) [0.41-0.72]

prey types (96, 44):

catches rodents 29 (30) [0.21-0.40] 18 (41) [0.26-0.57]

catches birds 22 (23) [0.15-0.33] 18 (41) [0.26-0.57]

catches insects 16 (17) [0.10-0.26] 9 (20) [0.10-0.35]
catches other 2 (2) [0.003-0.07] 1 (2) [0.001-0.12]

eats caught prey? (31, 16)

no 9 (29) [0.14-0.48] 5 (31) [0.11-0.59]
yes 22 (71) [0.52-0.86] 11 (69) [0.41-0.89]

Maindiet type (105, 43):

humanfood 22 (21) ~—-[0.14-0.30] 20 (47) [0.31-0.62]
pouches 57 (54) [0.44-0.64] 31 (72) [0.56-0.84]
tins 35 (33) [0.24-0.43] 23 (53) [0.38-0.69]
dry 85 (81) [0.72-0.88] 35 (81) [0.67-0.92]

Titbits

not given (103, 43) 37 (36) [0.27-0.46] 11 (26)  [0.14-0.41]
given 66 (64) [0.54-0.73] 32 (74) [0.59-0.86]
titbit type: (102, 42)

commercial cat treats 27 (26) [0.18-0.36] 11 (26) [0.14-0.42]
“human” food 54 (53) [0.43-0.63] 25 (60) [0.43-0.74]
other 0 (0) [0-0.04*] 0 (0) [0-0.08*]
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Variable (total control responses, Controls Cases
total case responses)

no. (%) [95% CI] no. (%) [95% CT]

Dental homecare: (102, 44)

no 89 (87) [0.79-0.93] 37 (84) [0.70-0.93]

yes 13 (13) [0.07-0.21] 7 (16) [0.07-0.30]

toothpaste only 2 (2) [0.002-0.07] 4 (9) [0.03-0.22]

brushing only 3 (3) [0.01-0.08] 1 (2) [0.001-0.12]

brushing with toothpaste 2 (2) [0.002-0.07] 0 (0) [0-0.08*]
dental chews 6 (6) [0.02-0.12] 2 (5) [0.01-0.15]

dental care diet 7 (7) [0.03-0.14] 2 (5) [0.01-0.15]    
 

* 97.5% CI where %=0.

Outside access:

Outside access for controls and cases wassimilar, with both groups being mostlikely

to spend their time “mainly indoors” (table 4.3.2). A slightly smaller proportion

were “indoors and outdoors equally”, followed by “indoors only”; controls and cases

again followed very similar patterns (table 4.3.2). A small minority of cats (all

controls) spent mostorall oftheir time outside.

Hunting behaviour:

Hunting activity was reported more frequently in cases (57%; 95% CI: 0.41-0.72)

than in controls (45%; 95% CI: 0.35-0.55), and cases tended to catch the prey

animals listed (table 4.3.2) more frequently than controls. However, of those cats

which hunted, similar proportions of cases and controls ate the prey they caught

(table 4.3.2).

Main diet type:

Dry food was the most popular option for both controls (81%) and cases (81%);

however, more cases were fed the softer food options of pouches, tins and “human

food”than controls (table 4.3.2).

Titbits:

Morecases (74%; 95% CI: 0.59-0.86) were giventitbits than controls (64%; 95% CI:

0.54-0.73). “Human food” was the most popular form of titbit, and was given to

more cases (60%) than controls (53%); commercial cat treats were given to the same

proportion (26%) ofboth groups(table 4.3.2).
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Dental homecare:

Owners took dental home care measures for similar proportions of controls (13%)

and cases (16%) (table 4.3.2). The owners of cases (9%; 95% CI: 0.03-0.22) were

more likely to administer dental care using toothpaste without a toothbrush than

owners of controls (2%; 95% CI: 0.002-0.07), but used other methodsless frequently

(table 4.3.2); the numbers, however, were small.

4.3.1.4 Household variables:

Other cats in the household:

The median numberof other cats (cats additional to the study participant) was one

other cat for both case and control households, but cases were morelikely to share

the house with greater numbers of other cats than controls (figure 4.3.5; table 4.3.3).

Reflecting this, the mean numberof other cats was greater in case households (4.3

other cats) than in control households(1.5 othercats).

Figure 4.3.5: number ofcats other than study subject living in control households

(n= 101) and case households (n=43): histogram, boxplot and 95% confidence
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** 95% confidence intervals given on a different scalefrom the otherfigures.
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Table 4.3.3: case and control household variables: owner questionnaire responses
 

 

 

Variable (total control responses, Controls Cases
total case responses)

no. (%) [95% CT] no. (%) [95% CT]|

Othercats in household (101,

43)

Numberofothercats:
0 39 (39) [0.29-0.49] 10 (23) [0.12-0.39]
1-3 53 (52) [0.42-0.63] 24 (56) [0.40-0.71]
>3 9 (9) [0.04-0.16] 9 (21) [0.10-0.36]

In/outdoors(other cats) (61, 33):
indoors only 12 (20) [0.11-0.32] 5 (15) [0.05-0.32]
mainly indoors 24 (39) [0.27-0.53] 11 (33) [0.18-0.52]
in and outdoors equally 22 (36) [0.24-0.49] 17 (51) [0.34-0.69]
mainly outdoors 1 (2) [0.0004-0.09] 0 (0) [0-0.11*]
outdoorsonly 2 (3) [0.004-0.11] 0 (0) [0-0.11*]

Otherpets in household (101,

43)
dogs in house (101,43)
no 77 (76) [0.67-0.84] 33 (77) [0.61-0.88]
yes 24 (24) [0.16-0.33] 10 (23) [0.12-0.39]

pets of other species:
no 82 (81) [0.72-0.88] 36 (84) [0.69-0.93]
yes 19 (19) [0.12-0.28] 7 (16) [0.25-0.56]

tortoise 0 (0) [0-0.04*] 3 (7) [0.01-0.19]
fish 16 (16) [0.09-0.24] 3 (7) [0.01-0.19]
rabbit 1 (1) [0.0003-0.05] 1 (2) [0.001-0.12]
rodent 2 (2) [0.002-0.07] 1 (2) [0.001-0.12]
bird 2 (2) [0.002-0.07] 0 (0) [0-0.08*]    
 

* 97.5% CI where %=0.

Outside access ofother cats in the household:

The indoor/outdoor habits of other cats in control households were similar to those

seen in both the case and control study cats (see section 4.3.3): The majority were

“mainly indoors” (39%), followed by “in and outdoors equally” (36%), and “indoors

only” (20%) (table 4.3.3). However, other cats in case households were mostlikely

to spend their time “in and outdoors equally” (51%), with “mainly indoors” (33%)

and “indoors only” (15%) less popular options (table 4.3.3). A small minority of cats

(in control households only) spent mostorall of their time outside.
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Dogs were present in similar numbers of case (23%) and control (24%) households

(table 4.3.3). Pets other than dogs or cats were less common (table 4.3.3) and

comprised fish, tortoises, rabbits, rodents and birds. Fish were the most popular of

these pets in control households (16%), while fish and tortoises were jointly the most

commonin case households, each being present in 7% (table 4.3.3).

4.3.1.5 Laboratory test results:

This section comprises the results for virology (FCV, FHV-1, FIV and FeLV),

bacteriology (Pasteurella spp.; Bordetella bronchiseptica; Mycoplasma felis;

Mycoplasma gatae; Bartonella henselae), haematology and blood biochemistry.

Virology

Swabsfor respiratory virus isolation were submitted for all 171 cats (table 4.3.4).

FCV wasisolated from 88% of cases and 16% of controls (figure 4.3.6, table 4.3.4).

FHV-1 wasisolated in only onecatin the study, a control.

Eighty nine case and control3 samples (one control3 sample was not sent) were

tested for FIV and FeLV (table 4.3.4). On FIV testing, a positive result was found in

five cases (10%) but no controls; on FeLV testing, a positive result was found in one

case (2%) but no controls (figure 4.3.6, table 4.3.4).

Table 4.3.4: case and control virology results

 

 

 

   

Variable (total control responses, Controls Cases
total case responses)

no. (%) [95% Cl] no. (%) [95% CI]

Virology
FCV (123, 48) 20 (16) —_[0.10-0.24] 42 (88) [0.75-0.95]
FHV-1 (123, 48) 1 (1) [0.0002-0.044] 0 (0) [0-0.07*]
FIV (41, 48) 0 (0) [0-0.08*] 5 (10) —_[0.03-0.23]
FeLV (41, 48) 0 (0) [0-0.08*] 1 (2) [0.001-0.11]

 

* 97.5% CI where %=0.
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Figure 4.3.6: case and control resultsfor FCV, FIV, FeLVand FHV-1. “n=”

indicates the total number ofsamples tested (including those with negative results);

numbersover bars indicate the numberofpositive results by case and control

followed by the total number ofcases or controls tested in parentheses.
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Bacteriology results

Blood samples for the detection of B. henselae were analysed for 47 cases and 41

control3s (one case and one control missing); swabs for the other bacteria were

submitted for 169 cats (two controls missing). Suspected Pasteurella spp. were

detected most frequently of the bacteria studied with 67% of cases and controls

yielding positive results (figure 4.3.7, table 4.3.5). This was followed by M. felis, M.

gatae, Bartonella henselae and lastly, suspected Bordetella bronchiseptica with the

lowest detection rate (figure 4.3.7). The proportion of cases positive for each of the

bacterial species studied was similar to the proportion of controls affected (table

4.3.5).
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Table 4.3.5: case and control bacteriology results

 

 

 

 

Variable (total control responses, Controls Cases
total case responses)

no. (%) [95% Cl] no. (%) [95% CI]

Pasteurella spp. (121, 48) 81 (67) [0.58-0.75] 32 (67) [0.52-0.80]
Bordetella bronchiseptica (121, 48) 1 (1) [0.0002-0.05] 0 (0) [0-0.07*]
Mycoplasmaspp. (121, 48) 73 (59) [0.50-0.68] 28 (58) [0.43-0.72]

Mycoplasmafelis (121,48) 54 (45) [0.36-0.54] 20 (42) [0.28-0.57]
Mycoplasma gatae (121, 48) 24 (20) [0.13-0.28] 10 (21) [0.10-0.35]

Bartonella henselae (41, 47) 1 (2) [0.001-0.13] 3 (6) [0.01-0.18]  
 

* 97.5% CI where %=0.

Figure 4.3.7: case and controlresultsfor Pasteurella, M. felis, M. gatae, B. henselae

and B. bronchiseptica. Numbers in parentheses indicate the total number ofsamples

tested (including those with negative results); numbers over bars indicate the number

ofpositive results by case and control.
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Haematology and biochemistry results:

Biochemistry results:

The median total protein was elevated outside the reference range in cases but not in

control3s (table 4.3.6). Conversely, the median alkaline phosphatase (ALP) level

was above the upper limit of the reference range in control3s but not in cases. The

median results for alanine aminotransferase (ALT) and urea were elevated in both

cases and control3s, but for both parameters the median level was higher in control3s

than in cases (table 4.3.6).

Haematology results:

The median haemoglobin levels in haematology samples from cases and controls

were both above the reference range, but both medians were the same(table 4.3.6).

The median result for band cells was elevated for control3s but not for cases. All

other results fell within the laboratory reference ranges (table 4.3.6).
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4.3.1.6 Individual cat health variables

Reasonfor examination:

Owners andvets were asked for the reason(s) why the cat had been presented for the

appointment at which it was recruited. This question allowed multiple responses

which are summarisedin tables 4.3.7 (vet responses) and 4.3.8 (ownerresponses).

“Vaccination” was the most common reason given by vets (table 4.3.7) and owners

(table 4.3.8) for the presentation of control cats for examination; other reasons given

encompassed a broad range of responses from vets and owners (tables 4.3.7 and

4.3.8).

The most frequent reason given for a case’s presentation was “oral” by both vets

(table 4.3.7) and owners(table 4.3.8). Other reasons given for examination of cases

were in a minority, but included “respiratory”, “vaccination”, “other” and “health

check”(tables 4.3.7 and 4.3.8).

Table 4.3.7: vet responses for reason for examination at the time of recruitment to

the studyfor cases and controls.
 

 

 

   

Variable (total control responses, Controls Cases

total case responses)
no. (%) [95% CT] no. (%) [95% CI]

Reason(s) for examination (122,

48)
dermatological 4 (3) [0.01-0.08] 0 (0) [0-0.07*]
aural 6 (5) [0.02-0.10] 0 (0) [0-0.07*]
endocrine 9 (7) [0.03-0.14] 0 (0) [0-0.07*]

ophthalmic 6 (5) [0.02-0.10] 1 (2) [0.001-0.11]
health check 15 (12) [0.07-0.19] 2 (4) [0.01-0.14]
gastrointestinal 3 (2) [0.01-0.07] 0 (0) [0-0.07*]

cardiac 2 (2) [0.002-0.06] 1 (2) [0.001-0.11]
renal 2 (2) [0.002-0.06] 0 (0) [0-0.07*]
musculoskeletal 3 (2) [0.01-0.07] 0 (0) [0-0.07*]

lowerurinary tract 4 (3) [0.01-0.08] 0 (0) [0-0.07*]

surgery 16 (13) [0.08-0.20] 0 (0) [0-0.07*]
oral 9 ) [0.03-0.14] 40 (83) [0.69-0.93]
other 20 (16) [0.10-0.24] 3 (6) [0.01-0.17]
respiratory problem 2 (2) [0.002-0.06] 4 (8) [0.02-0.20]

trauma 7 (6) [0.02-0.11] 0 (0) [0-0.07*]

vaccination 26 (21) [0.14-0.30] 3 (6) [0.01-0.17]

 

* 97.5% CI where %=0
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Table 4.3.8: owner responsesfor reasonfor examination atthe time ofrecruitmentto
the studyfor cases and controls.
 

 

 

Variable (total control responses, Controls Cases
total case responses)

no. (%) [95% CI] no. (%) [95% CI]

Reason for examination (105,

44)
dermatological 3 (3) [0.01-0.08] 3 (7) [0.01-0.19]
aural 4 (4) [0.01-0.09] 0 (0) [0-0.08*]
endocrine 9 (8) [0.03-0.16] 0 (0) [0-0.08*]
ophthalmic 6 (6) [0.02-0.12] 3 (7) [0.01-0.19]
health check 24 (23) [0.15-0.32] 3 (7) [0.01-0.19]
gastrointestinal 3 (3) [0.01-0.08] 2 (5) [0.001-0.15]
cardiac 0 (0) [0-0.03*] 0 (0) [0-0.08*]

renal 2 (2) [0.002-0.07] 0 (0) [0-0.08*]
musculoskeletal 0 (0) [0-0.03*] 1 (2) [0.001-0.12]
lower urinary tract 4 (4) [0.01-0.09] 0 (0) [0-0.08*]

surgery 7 (7) [0.03-0.13] 1 (2) [0.001-0.12]

oral 12 (12) [0.06-0.19] 38 (86) [0.73-0.95]
other 14 (13) [0.07-0.21] 3 (7) [0.01-0.19]
respiratory 4 (4) [0.01-0.09] 2 (5) [0.001-0.15]

trauma 10 (10) [0.05-0.17] 1 (3) [0.001-0.12]
vaccination 25 (24) [0.16-0.33] 3 (7) [0.01-0.19]    
 

* 97.5% CI where %=0.

Past respiratory disease:

A greater proportion of cases than controls had been affected by respiratory disease

in the past according to both vets and owners (table 4.3.9); more owners gave

positive answers for both cases and controls than vets, possibly due to knowledge of

episodes of respiratory disease not requiring veterinary attention.

“Sneezing” was the clinical sign most commonly seen by owners in both controls

(13%) and cases (24%) (table 4.3.9). “Nasal/oral ulceration” was seen more

commonly in cases (11%) than controls (2%); respiratory clinical signs seen

frequently in both controls and cases included “clear ocular discharge”, “clear nasal

discharge”, “lethargy” and “coughing”; however, numbers of cats were small (table

4.3.9),

A slightly greater percentage of cases (18%) suffered from chronic respiratory

disease than controls (8%) (table 4.3.9). The frequency of single episodes or multiple

isolated episodes of respiratory disease were similar in cases and controls (table

4.3.9).
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Table 4.3.9: vet and owner responsesfor respiratory disease history
 

 

 

 

   

Variable (total control responses, Controls Cases
total case responses)

no. (%) [95% CI] no. (%) [95% CT]

Vet responses:

Past respiratory disease (100, 28)
no 67 (67) [0.57-0.76] 22 (79) [0.59-0.92]
yes 13 (13) [0.07-0.21] 6 (21) [0.08-0.41]

Ownerresponses:

Pastrespiratory disease (105, 45)
no 76 (72) [0.63-0.81] 25 (56) [0.40-0.70]
yes 29 (28) [0.19-0.37] 20 (44) [0.30-0.60]

frequency ofrespiratory disease:
none 76 (72) [0.63-081] 25 (57)  [0.40-0.70]
single episode 11 (10) [0.05-0.18] 6 (14) [0.05-0.27]

>1 isolated episodes 10 (10) [0.05-0.17] 5 (11) [0.04-0.24]

chronic problem 8 (8) [0.03-0.14] 8 (18) [0.08-0.32]

Respiratory clinical signs seen:
nasal/oral ulcer 2 (2) [0.002-0.07] 5 (dil) [0.04-0.24]
green nasal discharge 3 (3) [0.01-0.08] 2 (4) [0.01-0.15]

sneezing 14 (13) [0.07-0.21] 11 (24) [0.13-0.40]

other 3 (3) [0.01-0.08] 2 (4) [0.01-0.15]
lethargy 5 (5) [0.02-0.11] 4 (9) [0.02-0.21]
sore eyes 2 (2) [0.002-0.07] 2 (4) {0.01-0.15]

clear nasal discharge 6 (6) [0.02-0.12] 5 (11) [0.04-0.24]

coughing 8 (8) [0.03-0.14] 5 gl) [0.04-0.24]
appetite loss 5 (5) [0.02-0.11] 2 (4) [0.01-0.15]

clear ocular discharge 10 (10) [0.05-0.17] 4 (9) [0.02-0.21]

green ocular discharge 5 (5) [0.02-0.11] 1 (2) [0.001-0.12]

 

Dentalproblems:

Vets were asked to subjectively assess all cats’ status for tartar and tooth loss: cases

were most likely to have mild (49%) or moderate (30%) tartar accumulation (table

4.3.10) while the tartar level in controls was most frequently assessed as “absent”

(38%) or “mild” (38%). Only three cats (all controls) were described as having

“severe” tartar accumulation (table 4.3.10).

More cases than controls suffered from tooth loss, with cases (74%) having some

teeth missing compared with controls (39%) for the same category. Conversely,
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more controls (61%) had all their teeth present compared with cases (26%) (table

4.3.10).

Questions on the level of gingivitis were asked on control questionnaires only; more

specific questions relating to oral inflammation were asked for cases (see section

4.3.1.7). Controls were most likely to have mild gingivitis (41%), followed by the

absence of gingivitis (33%) and moderate gingivitis (23%). Severe gingivitis was

only seen in two controls.

Table 4.3.10: vet responses for the level of dental disease in controls and cases;

Owner responsesfor problems on eruption ofadult dentition.
 

 

 

 

   

Variable (total control responses, Controls Cases

total case responses)

no. (%) [95% CT] no. (2) [95% CI]

Vet responses:

Dental disease

Level oftartar (117, 43)

absent 45 (38) [0.30-0.48] 9 (21) [0.10-0.36]
mild 45 (38) [0.30-0.48] 21 (49) [0.33-0.65]
moderate 24 (21) [0.14-0.29] 13 (30) [0.17-0.46]
severe 3 (3) [0.01-0.07] 0 (0) [0-0.08*]

Level of tooth loss (69, 39)
all teeth present 42 (61) [0.48-0.72] 10 (26) [0.13-0.42]

someteeth lost 27 (39) [0.28-0.52] 29 (74) [0.59-0.87]

Gingivitis (64, +)
absent 21 (33) [0.22-0.46]

mild 26 (41) [0.29 0.54]
moderate 15 (23) [0.14-0.36]

severe 2 (2) [0.004-0.11]

Ownerresponses:

Teething problems(on eruption
of permanentdentition) (61, 23)

yes 0 (0) [0-0.06*] 3 (13)  [0.03-0.34]
no 61 (100) [0.94-0*] 20 (87) [0.66-0.97]

 

* 97.5% CI where %=0.

described in section 4.3.1.7.

Details of inflammatory oral lesions in cases are
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Problems during eruption ofadult dentition:

Only three cats, all cases (13%) were documented as having had a problem when

“teething”(table 4.3.10)

Additional health problems:

Following the above questions about the health of cases and controls, a final question

in the questionnaire addressed health problems which had not previously been

covered (tables 4.3.11 and 4.3.12).

A variety of additional health problems were documented for both cases and

controls, each occurring in relatively small numbers, with no clear pattern emerging

(table 4.3.11 and table 4.2.12)

Table 4.3.11: vet responsesfor additional health problemsfor cases and controls.
 

 

 

 

   

Variable (total control responses, Controls Cases

total case responses)

no. (%) [95% CI] no. (%) [95% CI]

Health problem(s) additional to
reason for examination (117,

47)

dermatological 4 (3) [0.01-0.09] 3 (6) [0.01-0.18]

aural 1 (1) [0.0002-0.05] 0 (0) [0-0.08*]
endocrine 6 (5) [0.02-0.11] 2 (4) [0.01-0.15]
ophthalmic 3 (3) [0.01-0.07] 0 (0) [0-0.08*]
gastrointestinal 1 (1) [0.0002-0.05] 0 (0) [0-0.08*]

cardiac 4 (3) [0.01-0.09] 1 (2) {0.001-0.11]
renal 1 (1) [0.0002-0.05] 2 (4) [0.01-0.15]
musculoskeletal 2 (2) [0.002-0.06] 1 (2) [0.001-0.11]
lower urinary tract 3 (3) [0.01-0.07] 0 (0) [0-0.08*]

oral 1 (1) [0.0002-0.05] 1 (2) [0.001-0.11]
other 5 (4) [0.01-0.10] 1 (2) [0.001-0.11]
respiratory 2 (2) [0.002-0.06] 0 (0) [0-0.08*]
trauma 1 Q) [0.0002-0.05] 0 (0) [0-0.08*]

 

* 97.5% CI where %=0.
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Table 4.3.12: owner responsesfor additional health problemsfor cases and controls.
 

 

 

Variable (total control responses, Controls Cases

total case responses)

no. (%) [95% CT] no. (%) [95% CT]

Health problem(s) additional to

reason for examination (99, 44)
dermatological 7 (7) [0.03-0.14] 2 (5) [0.001-0.15]
aural 4 (4) [0.01-0.10] 0 (0) [0-0.08*]
endocrine 5 (5) [0.02-0.11] 1 (2) [0.001-0.12]
ophthalmic 3 (3) [0.01-0.09] 0 (0) [0-0.08*]
gastrointestinal 2 (2) [0.002-0.07] 1 (2) [0.001-0.12]
cardiac 5 (5) [0.02-0.11] 1 (2) [0.001-0.12]
renal 3 (3) [0.01-0.09] 1 (2) [0.001-0.12]
musculoskeletal 7 (7) [0.03-0.14] 2 (5) [0.001-0.15]
lowerurinary tract 4 (4) [0.01-0.10] 0 (0) [0-0.08*]
oral s (2) [0.002-0.07] 4 (5) [0.001-0.15]
other 6 (6) [0.02-0.13] 5 (11) [0.04-0.25]
respiratory 0 (0) [0-0.04*] 1 (2) [0.001-0.12]
trauma 0 (0) [0-0.04*] 0 (0) [0-0.08*]    
 

* 97.5% CI where %=0.

Vaccination:

More controls than cases had been vaccinated at some point in their lives (table

4.3.13) according to both the vet questionnaire (controls: 80%; cases: 63%) and the

owner questionnaire (controls: 90%; cases: 78%).

In the vet questionnaire data, the frequency of vaccination against “flu”, “enteritis”

and FeLV were recorded. All vaccinated cats had been immunised against a

minimum of FCV and FHV-1 (“flu and enteritis” on the questionnaire) (see previous

paragraph). Fewer cats had been vaccinated against FeLV, but more controls (48%)

Controls werewere vaccinated against FeLV than cases (26%) (table 4.3.13).

vaccinated against each disease more frequently than cases(table 4.3.13).

In the owner questionnaire the vaccination questions were laid out differently to

allow owners to record the frequency with which their cat had been vaccinated even

if they were unsure of the diseases immunised against (see appendix 6). In the

section to record diseases vaccinated against, slightly more controls (88%) than cases

(75%) were reported to have been vaccinated against “flu”, although reported levels

of vaccination against “enteritis” were more similar across the two groups (table

4.3.13). Vaccination against FeLV wasreported for lower percentages of cats than
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in the vet questionnaire, but a greater number of controls (58%) than cases (43%)

vaccinated against this virus was also found in the owner questionnaire.

Table 4.3.13: vet and owner responsesfor vaccination status ofcases and controls
 

 

 

 

 

Variable (total control responses, total Controls Cases

case responses)
no. (%) [95% C]] no. (%) [95% CT]

Vet responses:

Vaccination (106, 38)

Unvaccinated 21 (20) [0.13-0.29] 14 (37) [0.22-0.54]
Vaccinated 85 (80) [0.71-0.87] 24 (63) [0.46-0.78]

Vaccination against flu/ent:
unvaccinated 21 (20) [0.13-0.29] 14 (37) [0.22-0.54]
irregularly vaccinated 23 (22) [0.14-0.31] 10 (26) [0.13-0.43]
regularly vaccinated 62 (58) [0.49-0.68] 14 (14) [0.22-0.54]

Vaccination against FeLV:

unvaccinated 55 (52) [0.42-0.62] 28 (74) [0.57-0.87]

irregularly vaccinated 14 (13) [0.07-0.21] 3 (8) [0.17-0.21]
regularly vaccinated 37 (35) [0.26-0.45] 7 (18) [0.78-0.34]

Ownerresponses:

Vaccination (98, 35)
unvaccinated 10 (10) [0.05-0.18] 8 (22) [0.10-0.40]
vaccinated 88 (90) [0.82-0.95] 28 (78) [0.63-0.92]

Frequency of vaccination (98, 35)

not vaccinated 10 (10) [0.05-0.18] 8 (23) [0.10-0.40]

irregularly vaccinated 21 (28) [0.19-0.37] 12 (34) [0.19-0.52]

regularly vaccinated 61 (62) [0.52-0.72] 15 (43) [0.26-0.61]

Vaccinated against: (90, 30)

Flu 79 (88)  [0.79-0.93] 21 (70) [0.51-0.85]
Enteritis 58 (64) [0.54-0.74] 17 (57) [0.37-0.75]
FeLV 51 (51) [0.46-0.67] 12 (40) [0.23-0.59]
Chlamydophila 6 (7) [0.02-0.14] 3 (10) [0.02-0.27]
Bordetella 0 (0) [0-0.04*] 0 (0) [0-0.12*]
Rabies 3 (3) [0.01-0.09] 0 (0) [0-0.12*]  
 

* 97.5% CI where %=0.
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4.3.1.7: Characteristics ofFCGS in cases:

Duration ofFCGSandage ofonset:

Vets and owners were asked how long cases had had FCGS for. The median time

quoted by vets was 7 months (95% CI 2-14), while the median time quoted by

owners was 2 months (95% CI 2-4).

The ages of cases were supplied by owner questionnaire responses (see section

4.3.1.2); these data were used to calculate the estimated age of onset of FCGS by

subtracting the “duration of FCGS”time from the cats’ ages. In this way, a median

age of onset of 7 years 6 months (95% CI 5 years 3 months- 9 years 8 months) was

deduced from the vet “duration of FCGS”data, and a median age of onset of 7 years

10 months (95% CI 6 years 2 months - 9 years 8 months) from the owner “duration

of FCGS”data.

Clinical signs ofFCGS:

Clinical signs were recorded in cases of FCGS by owners (figure 4.3.8) and by vets

(figure 4.3.9). Vets and owners reported a similar broad range ofclinical signs,

although there was a tendency for problems with eating and behavioural changesto

be more frequently reported by owners(figure 4.3.8; figure 4.3.9).

Figure 4.3.8: clinical signs in cases recorded by owners

(numbers over bars represent numberofcats)
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Figure 4.3.9: clinical signs in cases recorded by vets

(numbers over bars represent numbersofcats)
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Location oforal inflammation:

Inflammation of the gingival mucosa, fauces and periodontal region were the most

commonly affected areas (figure 4.3.10; figure 4.3.10a). Inflammation of the buccal

mucosa wasreported in just undera third of the cases seen, while involvementofthe

soft palate, pharynx and tongue were less common. Noinflammation of the hard

palate was reported.

Figure 4.3.10a: pictures of a case submitted by the veterinary surgeon. i) shows

lesions of the fauces, taken during anaesthesia; ii) shows the caudal oropharynx of

the same case, taken post mortem.
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Figure 4.3.10: location oforal inflammation in cases.

Numbersoverbars represent the numberofcats (total cases: 48).
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Treament ofFCGS:

Multiple therapies were frequently used to manage FCGSin cases; this question

encompassedall treatments administered by the current vet and by any colleagues for

treatment of the case’s FCGS. Of the 48 cases, three had not been given any

treatment and one had only been given one form of treatment (antibiotics), but the

remaining 44 cats had all had more than one form of treatment. Antibiotics were the

most commonly used medication (figure 4.3.11) and the use of steroids was more

common than non-steroidal anti-inflammatories (NSAIDs). Dental treatment was

common, with 47% of cats having had extractions of unhealthy teeth, 45% a scale

and polish, and 12% extractions of all premolars and molars.

Four vet questionnaires reported resolution of the FCGS at some point during

previous treatment; the treatments given prior to resolution were steroids alone;

antibiotics alone; antibiotics with NSAIDs; andantibiotics with steroids.
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Figure 4.3.11: veterinary treatment givenfor the management ofFCGS.

Numbersover bars represent the numberofcats (total cases: 48).
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4.3.2 Univariable analysis

4.3.2.1 Individual cat demographic predictor variables:

Age, sex, breed and coatcolour:

No significant differences between the case and control groups were seen when

analysed for demographic predictor variables.

4.3.2.2 Individualcat lifestyle predictor variables:

Hunting behaviour:

Although cases were not found to hunt significantly more than controls (OR 1.68; CI

0.80-3.56; p = 0.169), catching birds waspositively associated with cases (OR 2.52;

CI 1.07-5.95; p = 0.031).

Main diettype:

The feeding of “human food” (OR 4.04; CI 1.52-10.78; p = 0.031) and pouches of

cat food (OR 2.23; CI 0.99-5.02; p = 0.045) was positively associated with cases;

tinned food was also fed to more cases than controls, but not at a significant level

(OR 1.74; CI 0.86-3.55; p = 0.127).

Dental homecare:

The practise of dental home care was not significantly associated with cases over

controls (OR 1.81; CI 0.60-5.41; p = 0.294); however, the use of toothpaste alone

(without a toothbrush) was used in cases more than in controls (OR 5.27; CI 0.96-

29.0; p = 0.047); however the numbers were very small.

Time in owner’s possession, origin ofcat, outside access, titbits:

Nosignificant associations were found on analysis of the time cases and controls had

been with their current owner, their origin, their access to the outdoors, or the titbits

they were fed.

4.3.2.3 Householdpredictor variables:

Numberofother cats andpets ofother species in household:

An increase in the numberofcats additional to the study subject was associated with

an increased risk of FCGS (OR 1.78; CI 0.99-3.20; p = 0.048), but (as with the cases

and controls themselves) no significant associations with these cats’ outdoor access
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was found. Pets of other species were not associated with increased risk, with the

exception of tortoises (p = 0.025; analysis by Fisher’s exact test due to small

numbers).

4.3.2.4 Laboratory test results:

Virology:

The isolation of FCV from a greater proportion of cases than controls was highly

significant, with an oddsratio so great that it was not computable by Stata 9.0, and

with a probability of p = 0.0000. The numberof individuals where FIV antibodies

were confirmed was small (six cats) and all were cases, so it was not possible to

calculate an odds ratio for FIV using conditional logistic regression; however,

analysis of the data using the Fisher’s exact test showed that the association of FIV

infection with cases approachedsignificance (p = 0.059).

Biochemistry:

Compared with control cats, cases demonstrated significantly higher levels of total

proteins (OR: 1.22; 95% CI: 1.07-1.39; p = 0.0000) and globulins (OR: 1.21; 95%

CI: 1.08-1.37; p = 0.0000), and significantly lower albumin:globulin ratio (OR:

0.003; 95% CI: 0.00-0.20; p = 0.0009) and lower levels of alanine aminotransferase

(ALT) (OR: 0.98; 95% CI: 0.96-1.00; p = 0.003).

4.3.2.5 Individual cat health predictor variables

Reasonfor examination:

In both owner and vet questionnaires, the sole reason for examination significantly

associated with cases when compared with controls was “oral” (OR 87.19; CI 11.9-

637.5; p= 0.000). In the data from the vet questionnaire, controls were significantly

more likely than cases to be presented for surgery (OR 0; CI not computed; p =

0.0003), vaccination (OR 0.26; CI 0.07-0.94; p = 0.019) or an “other” reason (OR

0.39; CI 0.11-1.35; p = 0.01). The data from the owner questionnaire similarly

indicated that controls were morelikely to attend the vet’s for vaccination (OR 0.21;

CI 0.05-0.92; p = 0.012) than cases; additionally, “health check” was a more frequent

reason for examination in controls (OR 0.25; CI 0.07-0.88; p = 0.014) but “other”

and “surgery” were not significant in this data.
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Other health problems:

No health problems additional to the presenting problem(s) were significantly

associated with either case or control groups.

Past respiratory disease:

Past respiratory disease was not significantly associated with cases, although the

presence of nasal ororal ulceration was more commonin cases comparedto controls

(just exceeding the p = 0.05 level: OR 5.16; CI 0.92-28.83; p = 0.053).

Dental disease:

The degree of tartar accumulation wassignificantly more likely to be “mild” (OR

2.86; CI 1.06-7.73; p = 0.034) or “moderate” (OR 3.81; CI 1.21-11.95; p = 0.034)in

cases than controls when compared with “absent”; the presence of “severe” tartar

accumulation was only documented in 3/117 (3%) controls and no cases, and was

removed from analysis to improvethefit of the conditional logistic regression model.

“Tooth loss” was associated with the presence of FCGS (OR 5.71; CI 1.87-17.42; p

= 0.0005) when compared with the reference level of “all teeth present”. Only one

cat in the study (a case) had no remaining teeth, so the “no teeth” level was dropped

from analysis to improve the model (see previous paragraph).

Vaccination:

Data from the vet questionnaire showed that vaccination was protective against

FCGSboth with immunisation against flu and enteritis (OR 0.353; CI 0.13-0.10; p =

0.044) and against FeLV (OR 0.32; CI 0.11-0.90; p = 0.020). The regularity of

vaccination was also important, with increasing protection conferred from

unvaccinated, to irregular vaccination, to regular vaccination against flu and enteritis

(OR 0.57; CI 0.34-0.94; p = 0.024) and against FeLV (OR 0.54; CI 0.31-0.96; p =

0.023).

The same trends are seen in the results of the owner questionnaire but are not

significant on analysis. Although vaccination is associated with an OR of 0.5 (CI

0.16-1.60), this is not significant at p = 0.245; the trend for an increasing protective

effect with increasing frequency of vaccination is more convincing but is just over

the p = 0.05 significance level (OR 0.56; CI 0.31-1.01; p= 0.051).
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Teethingproblems:

Owners of only 61 controls and 23 cases gave either a “yes”or “no” answerto this

question regarding problems encountered during the eruption of permanent dentition;

of these, the answer “yes” was only given by the ownersofthree cats, all cases. The

low numbers in this category precluded analysis by conditional logistic regression,

but the presence of “teething problems” wassignificant at p = 0.019 by the Fisher’s

exact test.

All questionnaire univariable analyses are presented in appendix 8 (vet

questionnaire) and appendix 9 (owner questionnaire).

Table 4.3.5: vet questionnaire and laboratory test results: Univariable relationships

between cases/controls andpredictor variables wherep = <0.3
 

 

 

Variable (total control responses,total no. (%) of no. (%) Oddsratio 95% CI p-value
case responses) controls of cases
Overall questionnaires submitted: 105/123 45/48

(85) (94)

Virology:

FCV (48, 123) 20 (16) 42 (88) oot 0.0000
FIV (41, 48) 0 (0) 5 (10) 0.059+

Biochemistry (41, 48):

Total protein os se: 1.22 1.08-1.40 0.0000
Globulins at +* 1.21 1.08-1.37 0.0000
Albumin:Globulin ratio a ae 0.003 0.00-0.20 0.0009

ALT ae ae 0.98 0.96-1.00 0.003

Vaccination (106, 38)

Unvaccinated 21 (20) 14 (37) 1*

Vaccinated 85 (80) 24 (63) 0.353 0.13-0.10 0.044

Vaccination against flu/ent:

unvaccinated 21(20) 14 (37)

irregularly vaccinated 23 (22) 10 (26)
regularly vaccinated 62 (58) 14 37)

between each level: 0.57 0.34-0.94 0.024
Vaccination against FeLV:
unvaccinated against FeLV 55 (52) 28 (74) L*

vaccinated against FeLV 51 (48) 10 (26) 0.32 0.11-0.90 0.020

unvaccinated 55 (52) 28 (74)
irregularly vaccinated 14 (13) 3 (8)

regularly vaccinated 37 (35) 7 (18)

between each level: 0.545 0.31-0.96 0.023     
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Variable (total control responses, total no. (%)of no. (%) Oddsratio 95% CI p-value
case responses) controls of cases

Past respiratory disease (100, 28)
no 87 (87) 22 (79). 1s
yes 13 (13) 6 (21) 233 0.69-7.84 0.173

Reason(s) for examination (122, 48)

health check 15 (12) 2 (4) 0.33 0.07-1.49 0.103

surgery 16 (13) 0 (0) ot 0.0003

oral 9(7) 40 (83) 87.19 11.93- 0.000

637.46

other 20 (16) 3 (6) 0.39 0.11-1.35 0.010

respiratory problem 2 (2) 4 (8) 4.93 0.9-27.1 0.057
vaccination 26 (21) 3 (6) 0.26 0.07-0.94 0.019

Health problem(s) additional to reason
for examination (117, 47)

renal 1 (1) 2 (4) 4.37 0.37-41.24 0.224
respiratory 2 (2) 0 (0) Ot 0.239

Dental disease

Leveloftartar (117, 43)
absent 45 (38) 9 (21) 1*
mild 45 (38) 21 (49) 2.86 1.06-7.73 0.034

moderate 24 (21) 13 (30) 3.81 1.21-11.95 0.034
severe 3 (3) 0 (0) “severe” removed from model

Leveloftooth loss (69, 39)
all teeth present 42 (61) 10 (26) a
someteeth lost 27 (39) 28 (72) 5.71 1.87-17.42 0.0005
no teeth 0 (0) 1()) “no teeth” removed from model     
 

* Reference category

J Odds ratio too large (x) or too small (0) to be accurately computed by Stata™

Tf Result calculated using Fisher’s exact test

** Analysed as a continuous variable

Table 4.3.6: owner questionnaire: Univariable relationships between cases/controls

andpredictor variables wherep = <0.3
 

 

 

Variable (total control responses,total no. (%) of no. (%) Odds 95% CI p-value

case responses) controls of cases__| ratio
Overall questionnaires submitted: 105/123 45/48

(85) (94)

Age(years) (105, 45)
<4 32 (39) 6 (13) 1*
4-<8 20 (19) 14 (31) 4.21 1.19-14.86
8-<12 24 (2) 14 (31) 3.31 0.89-11.58
12-<16 22 (21) 10 (22) 2.18 0.57-8.32
>16 7(7) 1 (2) 0.83 0.07-9.48 0.113

Sex (105, 45)
male 54 (51) 28 (62) 1*
female 51 (49) 17 (38) 0.56 0.26-1.21 0.128     
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Variable (total control responses,total no. (%) of no. (%) Odds 95% CI p-value
case responses) controls of cases ratio

Origin of cat: (105, 45)

private household 26 (25) 13 (29) 1*
bred by owner 4 (4) 4(9) 4.51 0.78-26.33
breeder 11 (10) 4 (9) 0.62 0.13-2.94

charity organisation 31 (30) 8 (18) 0.88 0.23-2.45
gift 1 (1) 0 (0) Ot -
pet shop 2 (2) 2 (4) 5.22 0.45-61.12
stray 23 (22) 14 (31) 0.62 0.18-2.19
veterinary surgery 7(7) 0 (0) 0.54 0.06-5.17 0.1918

Othercats in household (101, 43)
Numberofother cats:

0 39 (39) 10 (23)
1-3 53 (52) 24 (56)
>3 9 (9) 9 (21)

between each level: 1.78 0.99-3.20 0.048

Other pets in household (101, 43)
pets other than cats/dogs:
tortoise 0 (0) 3 (7) 0.025t
fish 16 (16) 3 (7) 0.45 0.12-1.60 0.184

Hunting behaviour

catches prey? (96, 44)
no 53 (55) 19 (43) 1*
yes 43 (45) 25 (57) 1.68 0.80-3.56 0.169

prey types:
catches rodents 29 (30) 18 (41) 1.62 0.75-3.50 0.221

catchesbirds 22 (23) 18 (41) 2.52 1.07-5.95 0.031

eats caught prey? (31, 16)
no 9 (29) 5 (31) 1*
yes 22 (71) 11 (69) 0.27 0.02-3.08 0.272

Main diet type
(105, 43):
human food 22 (21) 20(47) 4.04 1.52-10.78 0.031
pouches 57 (54) 31 (59) 2.23 0.99-5.02 0.045
tins 35 (33) 23 (53) 1.74 0.86-3.55 0.127

Titbits (103, 43)
not given 37 (36) 11 (26) 1*
given 66 (64) 32 (74) 1.83 0.78-4.33 0.155

Dental homecare: (102, 44)

no 89 (87) 37(84) 1*
yes 13 (13) 7 (16) 1.81 0.60-5.41 0.294

dental homecare method:

toothpaste only 2 (2) 4 (9) 5.27 0.96-29.0 0.047

Teething problems(on eruption of

permanentdentition) (61, 23)

yes 0 (0) 3 (13) 0.019 +
no 61 (100) 20 (87)     
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Variable (total control responses,total no. (%) of no. (%) Odds 95% CI p-value
case responses) controls of cases ratio

Vaccination

unvaccinated (98, 35) 10 (10) 8 (22) 1*
vaccinated 88 (90) 28 (78) 0.5 0.16-1.60 0.245

Frequency ofvaccination (98, 35)

not vaccinated 10 (10) 8 (23)
irregularly vaccinated 27 (28) 12 (34)
regularly vaccinated 61 (62) 15 (43)

between each level: 0.56 0.31-1.01 0.051

vaccinated against: (88, 28)

Flu 79 (88) 21 (75) 0.37 0.10-1.36 0.130
FeLV 51 (58) 12 (43) 0.52 0.20-1.41 0.191

Past respiratory disease (105, 45)

no 76 (72) 25 (56) 1*
yes 29 (28) 20 (44) 1.81 0.81-4.04 0.153

frequencyofrespiratory disease:
none 76 (72) 25 (57)
single episode 11 (10) 6 (14)

>1 isolated episodes 10 (10) 5 (11)
chronic problem 8 (8) 8 (18)

between each level: 1.31 0.90-1.91 0.160

Respiratory clinical signs seen:

nasal/oral ulcer 2 (2) 5 (11) 5.16 0.92-28.83 0.053
sneezing 14 (13) 11 (24) 2.23 0.84-5.95 0.109

Reason for examination (105, 44)

dermatological 3 (3) 3 (7) 3.14 0.55-21.1 0.133

health check 24 (23) 3 (7) 0.25 0.07-0.88 0.014
musculoskeletal 0 (0) 1 (2) cot 0.098

oral 12 (12) 38 (86) 25.0 7.61-82.07 0.0000
other 14 (13) 3 (7) 0.38 0.82-1.76 0.174
trauma 10 (10) 1 (3) 0.34 0.04-2.72 0.243
vaccination 25 (24) 3 (7) 0.21 0.05-0.92 0.012

Health problem(s) additional to reason
for examination (99, 44)

respiratory 0 (0) 1 (2) oot 0.096     
 

* Reference category

{ Oddsratio too large («) or too small (0) to be accurately computed by Stata™

7 Result calculated using Fisher's exact test
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4.3.3: Multivariable analysis:

The results were divided into vet and owner questionnaire answers and analysed

separately due to the difference between vet and ownerresponse rates, which would

have causedloss ofvet data and therefore statistical power had they been combined.

Diagnostic test information was analysed with the vet questionnaire data due to the

near-completenessofboth ofthesesets of results.

On multivariable analysis, the only variable accepted by the vet/diagnostic test model

wasthe isolation of FCV (table 4.3.1). However, when the vet questionnaire data

was analysed alone, the presence of increasing amountsoftartar was acceptedby the

modelalthough once again, no other variablesfitted (table 4.3.2).

Following the effect of the inclusion of FCV in analysis of the vet results, the owner

questionnaire data was analysed with and without diagnostic test data. When

analysed with, positive FCV isolation was once again the only variable accepted by

the model (table 4.3.1). When the owner questionnaire results alone were analysed,

catching birds and a history of oral or nasal ulceration were significant risk factors,

and increasing frequency of vaccination wasprotective (table 4.3.3).

Table 4.3.1: multivariable resultsfor all variables:

 

 

Variable (total control responses, total Odds ratio SE 95% CI p-value (Wald)
case responses)

FCVnotisolated 1*
FCV isolated oot ot +      
 

* Reference category

{ Odds ratio too large (2) to be accurately computed by Stata™

f Wald statistic too small to be accurately computed by Stata™

Table 4.3.2: multivariable results when considering only the vet questionnaire

responses.

 

case responses)
Variable (total control responses,total Oddsratio SE 95% CI p-value (Wald)

 

Leveloftartar :

absent

mild

moderate 1.87 0.53 1.07-3.26 0.027      
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Table 4.3.3: multivariable results when considering only the owner questionnaire

 

 

responses:

Variable (total control responses, total Adj. Odds SE 95% CI p-value (Wald)

case responses) ratio

Doesn’t catch birds 1*

Catchesbirds 4.40 2.41 1.50-12.85 0.007

Not vaccinated

Irregularly vaccinated
Regularly vaccinated 0.42 0.17 0.19-0.92 0.030

Nohistory oforal/nasal ulceration 1*
History of oral/nasal ulceration 15.11 19.48 1.20-189.27 0.035     
 

* Reference category
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4.4 DISCUSSION

This case control study examined a numberofpotential risk factors which may be

important factors in the development of FCGS. In terms of demographics, it appears

that neither age, sex, breed nor colour is associated with FCGS. Although previous

studies have suggested that cases are morelikely to be middle aged to older cats than

controls (Knowles, 1988), in this study no significant difference was found between

the median or mean ages of the case population (8 years; 8 years 4 months

respectively) and the control population (8 years; 7 years 11 months respectively).

Similarity in the ages of case and control groups has been documented in another

study by Thompsonet al (1984), although the age ranges in the present study are

higher (the mean age ofcases in the study by Thompsonet al was 5.7 years; control

ages were reported as being similar). When considering the age profile of the case

population alone, our findings are comparable to the majority of FCGScase series

reported where mean and medianagesofcases ranged from 7 to 8.3 years (Johnessee

and Hurvitz, 1983; Knowles, 1988; White et al, 1992; Hennet, 1997; Harley, 2000)

with the exception of one aforementioned study which found a rather younger mean

age of 5.7 years (Thompsonetal, 1984).

The absence of a significant predisposition in sex or neutering status is consistent

with others’ findings (Johnessee and Hurvitz, 1983; Knowles, 1988; White et al,

1992; Harley, 2000). There was, however, a trend for a higher proportion of males

among cases. It has been suggested that in pedigree cats, some breeds may be

predisposed to FCGS(Frost and Williams, 1986). In the present study, however, no

association was found between any pedigree breed and FCGS. The proportions of

non-pedigree and pedigree cats were similar in case (84% and 16% respectively) and

control (81% and 19% respectively) groups; however the numbers of individual

breeds of pedigree cats in the sample population were very small. Coat colour was

difficult to compare due to the ‘free text’ format of that question in the owner

questionnaire (appendix 6) which sometimes yielded ambiguous answers, however

no association was found between coat colour and FCGS.
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Not surprisingly, the reason given for presentation of cases by vets (83% of cases)

and owners (86% of cases) was “oral” problem, most likely due directly to FCGS;

other reasons included “vaccination”, “health check” and “respiratory” problem.

This is in contrast to controls, which were presented for a variety of reasons

including, most frequently, “vaccination” and “health check”. On examination of

cases, the most commonly affected areas within the oral cavity were the gingival

mucosa and the fauces/palatoglossal folds, each documented by vets in 88% of cases.

This is consistent with the observations of others (Reindel et al, 1987; Harvey, 1991;

White et al, 1992; Baird, 2005). The commonest signs recorded in both vet and

Owner questionnaires dealt with issues relating to decreased appetite or weight loss,

andhalitosis; these correspond closely with the commonestclinical signs recorded by

ownerquestionnaires for cases in another study (Knowles, 1988). The full spectrum

of clinical signs shown by cases was diverse, and corresponded well with the

observations of others (Gaskell and Gruffydd Jones, 1977; Knowles, 1988; Harvey,

1991; White et al, 1992; Addie et al, 2003; Lommerand Verstraete, 2003; DeForge,

2004).

Cases were found to be more likely to have missing teeth than controls on

univariable analysis, although this data was not required by the multivariable model.

In the absence of a significant age gap between cases and controls, this would seem

most likely to be a result of the frequent use of dental procedures as a common

treatment for FCGS in the cases in this study. On univariable and multivariable

analysis, cases in the present study were significantly more likely to have mild or

moderate tartar than controls; however, no cases were reported to have severe

calculus accumulation. This increased likelihood of calculus build up may be linked

to the areas of lifestyle where cases differ significantly from controls, such as being

fed softer foods, and being subject to gentler methods of preventive dental care at

home. These factors are most likely to represent changes implementedasa result of

the FCGS, but could predispose to the accumulation of tartar. Alternatively, it is

possible that the conditions in the oral cavity in cats suffering from FCGS or the

pathogenesis of the syndrome itself could be linked to a predisposition to tartar

accumulation. A connection between the development of plaque (leading to tartar

accumulation) and FCGS in susceptible cats (possibly in conjunction with an
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immunological deficit) has been suggested, although a cause and effect relationship

has yet to be conclusively demonstrated (Hennet, 1997).

The ownersof three cases reported their cat had had problemsduring the eruption of

adult dentition compared with no such reports for controls. These numbers are very

small and therefore difficult to interpret; this study presents no clear evidenceto link

the juvenile-onset gingivitis-periodontitis syndrome described by Williams and Aller

(1992) with FCGS.

The use of multiple therapies to treat cases was common,with 42 cases (92%) having

been given more than one form of treatment. Therapies such as the use of

antibiotics, steroids or NSAIDs, and dental treatment (scale and polish with or

without extractions) were reported most commonly by vets. More recently available

medications such as interferon were reported less frequently; the reasons for this are

not clear from the data collected, but could be related to cost issues and a possible

preference for familiar treatment regimens. Investigation of the efficacy of different

treatment regimens for FCGShasnot conclusively demonstrated a therapy of choice.

Studies on the use of treatments licensed for veterinary use include antibiotics,

corticosteroids, radical dental extraction and interferon; however noneofthese alone

produces a consistent and reliable resolution of the syndrome (White et al, 1992;

Hennet, 1997; Harley, 2000; Addie et al, 2003; Zetner et al, 2004; Southerdenet al,

2007). This lack of a clear single best treatment option for all cats with FCGS may

explain why multiple treatments had been given to the majority of cases in the

current study. Full resolution of FCGS during past treatment was documented for

only four cases (8%); the treatments given prior to this resolution were different for

each of these cats, and comprised antibiotics, steroids and NSAIDs, alone or in

combination.

The most significant finding of this study, and the only variable required by the

multivariable model whenall data was considered, was the high prevalence of FCV

in cases (88%) compared with controls (16%). This mirrors the findings of other

authors, where 60-100% of cases of FCGS were found to be shedding FCV,

compared with 0-21% of controls, where available (Thompsonet al, 1984; Bennett et

al, 1989; Zetner et al, 1989; Harbour et al, 1991; Harley, 2000; Lommer and
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Verstraete, 2003). To the author’s knowledge, however, this is the first time it has

been demonstrated in conjunction with analysis of multiple other demographic,

health and lifestyle variables in a matched case control study.

The level of isolation of FHV-1 was low in both cases and controls, consistent with

certain studies (Thompsonet al, 1984; Harbour et al, 1991) but in contrast to the

findings of Lommer and Verstraete (2003) where high levels of both FCV and FHV-

1 were found in cases. Feline calicivirus is faster growing than FHV-1 in cell

culture, and it is possible that in our study the presence of FHV-1 could have been

masked by FCV in culture; PCR is a generally more sensitive technique for the

detection of FHV-1 than virus isolation (Maggs et al, 2005) and might have been

useful to identify FHV-1 where a mixed infection was present; however it was not

used in this study.

The prevalence of retroviruses was low in this study;all five cats with FIV and one

cat with FeLV were cases and all were male. Although these numbers are small, the

FIV level in cases approached significance on unmatched analysis (p = 0.059); of

these cats, only one (with FIV) was not shedding FCV. Stomatitis is associated with

natural FIV infection (Pedersen et al, 1989; Harbour et al, 2004); experimental

infection of specific pathogen free cats with FIV has also been shown to cause

chronic stomatitis among a range of other clinical signs (English et al, 1994;

Kohmoto et al, 1998). The introduction of FCV to a group of FIV positive cats

immediately preceded the development of several cases of FCGS (Waters et al,

1993), and oral inflammation has been found to be more severe in the presence of

coinfection with FCV with FIV alone or with FIV and FeLV than any other

combination of these three viruses (Tenorio et al, 1991). Male cats with access to the

outdoors are mostat risk of infection with FIV (Courchampet al, 2000), and it may

be speculated that this demographic could in part account for the trend for a slightly

higher proportion of males than females in the case group in this study. Whether or

not FIV does play a significant role in FCGSis not clear, but it has been postulated

that cats with compromised immune defences may beat increased risk of developing

FCGS (Knowles et al, 1989; Yamamoto et al, 1989; Harvey, 1991; Tenorio et al,

1991; Waters et al, 1993; Harley, 2000; Baird, 2005).
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The study demonstrated a protective effect of vaccination against FCGS,increasing

with the regularity of vaccinations, on univariable analysis of vet and owner

questionnaire responses, and on multivariable analysis of the data from owners.

Which component of vaccination was associated with this effect was not clear, but

all vaccinated cats in the study (including those immunised against FeLV) were

vaccinated against a minimum of flu and enteritis, which includes vaccination

against FCV. A protective effect of vaccination on FCV shedding has previously

been found by somestudies (Binnset al, 2000; Helps et al, 2005; Porteret al, 2008),

and while possible protective effects of vaccination against FCV may prove to be a

factor contributing to the pathogenesis of this disease, our results do not allow for

more than speculationat this stage.

In relation to the hypothesis that FCV mayplay a significant role in FCGS, it was

interesting to note that in the owner questionnaire a slightly greater proportion of

cases than controls had a history of “nasal/oral ulceration”, a characteristic clinical

sign of acute FCV infection (Hoover and Khan, 1975; Wardley and Povey, 1977;

Gaskell et al, 2004). However, this only approached significance (p = 0.053) on

univariable analysis, and the numbers were small. Attempts to induce FCGS by

experimental infection with FCV strains isolated from cats demonstrating clinical

FCGS have not been successful in recreating the chronic disease (Knowles et al,

1991; Reubel et al, 1992; Poulet et al, 2000), although acute gingivitis and faucitis

was recorded in one study (Reubel et al, 1992). Some previous studies have

documented that strains of FCV isolated from cats with FCGS have been shown be

antigenically different from those isolated from cats showing different clinical

manifestations (Dawsonet al, 1993b; Poulet et al, 2000), however genetic variation

of FCV has not been associated with specific disease syndromes (Glennet al, 1999;

Truyen et al, 1999). Theseslight antigenic differences may be either cause oreffect;

either different FCV strains may predispose to the development of FCGS, or

(perhaps more likely), antigenic differences may be a consequence of long term

carriage: it has been shown that FCV strains do evolve over time in persistently

infected cats largely due to immuneselection pressures (Coyneet al, 1007b). While

the precise mechanism ofits involvement is unknown,it is likely that FCV plays a

role in the pathogenesis of FCGS.
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However, having suffered from past respiratory disease was not significantly

associated with FCGS according to both vet and owner responses, although the

owner responses did show a trend towards more cases (44%) having shown

respiratory clinical signs in the past than controls (28%). The percentage of cases

which had experienced past respiratory disease according to the owners were similar

to comparable owner questionnaires in another study (Knowles, 1988), where 48% of

24 cases had suffered from previous respiratory disease. Control data for the

question was not available for the cases in the Knowles study, however. If, as

discussed above, FCV is implicated in the pathogenesis of FCGS, suffering from

respiratory disease in the past could demonstrate a potential link with FCV infection;

however, absence ofclinical signs of respiratory disease does not preclude FCV

carriage: a recent study found that FCV wasisolated from cats with and without a

history of respiratory disease at similar percentages (Porter et al, 2008).

In addition to the above, the study also found a numberoflifestyle variables which

were significantly associated with FCGS on univariable analysis, but not required by

the multivariable models. Most notably, an increasing numberofcats living with the

study subjects was associated with increased risk ofFCGS; the prevalence ofFCV in

multicat households has been reported at a higher rate than in the general population

(Radford et al, 2001a; Holst et al, 2005; Coyne et al, 2007b) and it could be

speculated that in such households there is more opportunity for FCV infection

and/or reinfection (Coyneet al, 2007b). Although cases were not morelikely to hunt

prey than controls, hunting birds was significantly associated with more cases than

controls. The implications of this are not clear. The keeping of tortoises in the

household wasalso positively associated with cases on unmatched analysis, but the

numberswere very low.

Cases were shown to have significantly higher levels of total protein and globulins,

lower albumin to globulin ratios, and lower levels of ALT than control3s (i.e. where

blood was available for comparison). Blood biochemistry variables were not

selected for multivariable analysis because they are likely to be a consequence of

suffering from FCGS rather than a pre-existing risk. The elevated globulin level

(responsible for the elevation in total protein levels and the decrease in albumin to

globulin ratios) is consistent with the findings of other studies (Johnessee and
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Hurvitz, 1983; White et al, 1992; Harley, 2000). However, the significantly lower

ALT level in cases than controls has not been reported before (to the author’s

knowledge), and indeed is in contrast to the elevated ALT level in one case study

(Baird, 2005). The data from the present study must be taken in the context of the

characteristics of the control3 cats: the major requirement for control3s wasthat they

should be having blood takenas part of their treatment, therefore the difference in the

ALTlevels between cases and controls is in fact more likely to be a reflection of the

health status of the control group rather than a characteristic of cases in this

particular study. No significant differences in haematological parameters were found

betweencasesand control3s.

Nosignificant differences were seen between cases and controls for any of the

bacteria examined. Ofthe bacteria investigated, suspected Pasteurella species were

found with the greatest frequency in both cases and controls (67% in each group).

Pasteurella is considered to be a common commensal of the feline oral cavity

(Ganiere et al, 1993); our levels of isolation were similar to those found by Veiret al

(2008) using a similar sampling method, but lower than in a previous study

examining the isolation of Pasteurella from gingival scrapings (Ganiere et al, 1993);

however a different sampling site and method were used. Mycoplasma species

including M. felis and M. gatae are also considered part of the commensaloral flora

in cats (Randolph et al, 1993); other studies have found Mycoplasma spp. in up to

approximately 50% of cats (Randolphet al, 1993; Bannasch and Foley, 2005; Veir et

al, 2008). The prevalence ofMycoplasma spp. in the current study was higher than

these figures, at almost 60% in both cases and controls; however, this may be a

productof the use of different identification techniques.

In previous studies, Bartonella henselae has been associated with FCGS (Uenoetal,

1996; Glauset al, 1997); however, this association has not been found in morerecent

studies aiming to investigate such a link (Dowers and Lappin, 2005; Quimbyetal,

2008). The findings of the present study also demonstrate a lack of association

between B. henselae and FCGS, although the prevalence figures are slightly lower

than in the study by Dowers and Lappin (2005), the only one to use comparable

techniques. The prevalence of Bordetella bronchiseptica in cats has been found to

vary between zero and approximately 20% according to the population sampled.
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With only one cat (a control) suspected of having B. bronchiseptica in the present

study, our results were similar to the zero prevalence found in a population of pet

cats (Binnset al, 1999), and were notsignificantly associated with cases or controls.

A recent study, however, found that nasal swabbing was more effective than

oropharyngeal swabbing for the detection of B. bronchiseptica (Veiret al, 2008), and

it is possible that the sampling site in our study contributed to the low isolationrate.

The characteristics documented for cases correspond well with the case definition for

this study, and the good correlation of many of these case characteristics with those

described in previous studies validates these findings further (Gaskell and Gruffydd

Jones, 1977; Knowles, 1988; Harvey, 1991; White et al, 1992; Harley, 2000;

Lommerand Verstraete, 2003). Furthermore, the questionnaire return in this study

was excellent, with 99% of vets and 88% of owners returning questionnaires, in

addition to very few missing samples from submissions. This maybea result of the

practice visits and close communication with vets throughout the course ofthe study;

however, this approach did have the disadvantage that the practice sample was

restricted to a manageable geographic area. Despite the good response received from

the majority of vets who submitted samples, nine of the 34 practices visited failed to

contribute to the study; the reasons behind this were unclear. Additionally, the

sampling period was longer and the requirement for practice reminders higher than

had been anticipated from the prevalence study response. If the slow rate of sample

recruitment by vets had been known,the enrolment of a larger numberof practices

could have been undertaken at the beginning of the study which could have reduced

sampling time.

Despite good compliance with the case definition, there were areas where the

veterinary surgeons did not adhere so closely to the study guidelines. There is some

indirect evidence from questionnaire responses that some cats recruited as controls

may have been presented for routine neutering (such cats were excluded as controls

in the guidelines to veterinary surgeons); however there was no wayto determinethis

conclusively from the questionnaire data. In addition, many control samples were

sent in later than the timescale requested (the days subsequent to recruiting the case,

see appendix 7); in order to avoid significant loss of data, these deviations from the
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original protocol were allowed. It is not clear whether this decision had an effect on

the results of the study.

Onanalysis of the different control groups, it was found that the controls without

blood samples (controlls and control2s) were from a significantly different

demographic group to the controls with blood samples submitted (control3s).

Current legislation determined the requirement for blood samples submitted to be

surplus blood from samples clinically relevant to the recruited cat’s medical care;

this may well have led to the sampling of older and potentially infirm cats.

Conversely, the controls without blood samples submitted were frequently presented

for reasons such as vaccination; it is possible that in an environment such as a

veterinary surgery, vets found it more acceptable to approach owners of healthy

(possibly younger) cats rather than ill cats where the consultation might be more

emotional. Although it cannot be determined how representative the controls in this

study were of vet-visiting cats, the differing control requirements ensured that a

diverse population of controls were sampled.

In conclusion, although there were areas where the original study design was, of

necessity, simplified to make it practicable alongside the daily work of participating

veterinary surgeons, the results gained showed good correlation with previously

published data, presented novel findings across a broad base of variables and were

supported by the prospective, matched, case control study format, which enabled the

direct comparison of cats with FCGS with unaffected cats.
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Chapter 5

CASE CONTROL STUDY IN PEDIGREE CAT HOUSEHOLDS

5.1 INTRODUCTION

The case control study in pedigree cat households investigated many of the same risk

factors as the case control study in veterinary practices; these have been discussed

previously in chapter 4, section 4.1. The purpose ofthis introduction to chapter 5 is

to consider the backgroundto this study, and to examine the basis for investigating

FCGSin the demographic groupofpedigreecats.

5.1.1 Study background:

This research was conceived by the Small Animal Infectious Disease research group

at the University of Liverpoolin collaboration with the Cat Welfare Trust (CWT; the

charitable arm of the Governing Council of the Cat Fancy, the GCCF), the longest

standing and highest contributors to the funding of this work. As discussed in

chapter 4 (section 4.1), although certain breeds such as the Siamese, Abyssinian,

Persian and Burmese have been mentioned in the literature (Frost and Williams,

1986) as being more frequently associated with FCGS, this data originates from a

survey of veterinary surgeons rather than a prospective study targeted towards

pedigree cats only. Additionally (as mentioned in chapter 4, section 4.1) pedigree

cats are in a minority when comparedto mixed breed cats in the UK (GCCF, 2008a;

PFMA, 2008) and individual breeds are therefore either present in low numbers or

are absent when a representative cross-section of the UK pet cat population is

considered in a study.

The sparsity of data on FCGSin pedigree cats coupled with a request by the CWT

that this group be investigated (aided by the pedigree cat resources and contacts of

the CWT and GCCF)resulted in this case control study being developed.
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3.1.2: Features ofthepedigree case control study:

The case control study in pedigree households differed in several ways from the case

control study in veterinary households:

Lack ofan accessible central database ofhouseholds:

Although the GCCF hasrecordsofall pedigree cats registered with them in the UK,

this database was inaccessible to us due to data protection laws. The sourcing of

eligible households was therefore considerably aided by members of the CWT who

were able to publicise the study through contacting breeders through networks of

show organisers and breed societies, and by actively recruiting owners presentat cat

shows. This resulted in a convenience based sample population with the potential of

excluding eligible households due to inability to contact them.

Controlcats:

Case households were recruited by publicising the research into FCGS and the

benefit of complimentary respiratory virus testing. Control households were

however more problematic to recruit, especially when considering that such owners

would be gaining no specific benefits while allowing people (and the potential for

disease introduction) into their feline household. Controls were therefore sourced

from cats in the case households which did not fit our case definition for FCGS; this

meantthat household risk factors could not be assessed.

Location ofhouseholds:

Pedigree cat households were recruited from across the UK rather than within the

north west region of England. This was necessary due to the relatively low

prevalence of FCGS, especially when restricting the sample group to pedigree

multicat households; however, the large geographical sampling area limited the

number of householdsit was possible to visit due to time and financialrestrictions.

Breeds:

Owing to the way pedigree owners of cases of FCGS were discovered, it was not

possible to ensure that breeds were adequately represented; this led to some breeds

featuring commonly in the sample population while others were absent.
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Despite these obstacles, the case control study in pedigree households wasgreatly

facilitated by the assistance and knowledge of the CWT in this specialised sample

population as well as the enthusiasm and generosity of a large numberof pedigree

cat owners. This chapter details the case control study, investigating potential risk

factors for FCGSin a population ofpedigree cats.
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5.2 MATERIALS AND METHODS

5.2.1 Structure ofthe case control study in pedigree cat households

The aim of the pedigree study wasto collect samples andlifestyle data in the form of

questionnaires from cases of FCGS and control cats (defined as cats living in the

same household as cases but not conforming to our case definition (chapter 1, section

1.5)) from 15 to 20 pedigree households where at least one case of FCGS was

present. All adult cats present in every household were sampled, unless specific

circumstances excluded individualcats (e.g. a queen nursing very youngkittens).

The participation of all cats in the study required the owner’s informed consent.

Informed consent was gained by the owner’s signing of a consent form (appendix 11)

which clearly stated the procedures involved after reading the information sheets

provided (appendix 10) and discussing the study at the time of recruitment and again

at the time of sampling.

5.2.1.1 Samples collected by oropharyngeal swab

In this study two oropharyngeal swabs were taken from each cat, one for virus

isolation (chapter 2, section 2.2.2) and one for reference strand conformation analysis

(RSCA)(see chapter 6). The sampling techniques, storage conditions and transport

protocols are described in chapter 2, section 2.1.1 and 2.1.4. The results of

respiratory virus isolation were made available to owners via their veterinary

surgeons.

5.2.1.2 Data collected by questionnaires

Questionnaires were designed using Verity® Teleform® (Verity inc., Sunnyvale Ca)

software whichis designed to allow scanning of completed questionnaires straight to

spreadsheet format. Two questionnaire templates were designed, one relating to

cases and one to controls being sampled. One consent form per household and one

questionnaire per cat was completed using either the case or control questionnaire as

appropriate (see appendices 11 and 12).
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The individual case and control questionnaires both covered the topics of age, sex,

breed and colour, neutering status, origin of cat, time in owner’s possession,

indoor/outdoor access, diet, hunting activity, breeding history, vaccination status,

health status, current medications, recent respiratory disease history, home dental

care, and whether any problems had been experienced during eruption of permanent

dentition.

The case questionnaire contained additional questions regarding the cat’s FCGS,

which encompassed time since diagnosis,clinical signs, anatomical location oforal

inflammation, dental disease, treatment regimens, whether any had resulted in

resolution ofthe FCGS,and if so which.

5.2.2 Pedigree households

5.2.2.1 Criteriafor inclusion ofhouseholds

The aim of the case control study in pedigree households was to determinethe risk

factors for feline chronic gingivo-stomatitis (FCGS) in a pedigree-only population;

sufficient numbers were estimated at approximately 30 cases sourced from 15-20

households with four control cats each. Thus, as the study drew controls from the

cats without FCGS in the same household as the case, single cat households were

excluded.

5.2.2.2 Recruitment ofhouseholds

Recruitment was conducted in three main ways:

1. Recruitment in person at a stand set up at the Supreme Cat Show in

Birmingham (the largest GCCF-run cat show, held annually), where owners

were invited to discuss the project and whether their household would qualify

as a “case household”(figure 5.2.1). Due to the potential stigma associated

with the acknowledgement of a health problem affecting a breeding/showing

household in the competitive environment of a cat show, owners of cats

without any signs of FCGS were also invited to discuss the project and sign

up, even though these were not intended for eventual inclusion in the study.

This strategy was employed to try to minimise any potential reluctance of



Chapter 5 «99% Pedigree Case Control Study

owners of affected cats to come forward; it was made clear, however, that not

everyone signing up would subsequently be contacted.

2. Circulation of information documents and a summary of the study via email

by members of the Cat Welfare Trust (CWT) committee to potentially

interested membersofthe cat fancy, and those who would be willing and able

to pass them on themselves to other cat owners (e.g. via breed club

newsletters).

3. Word of mouth recruitment within pedigree owner communities instigated

either by owners who had discussed the study with the author at the Supreme

cat showor, as the study progressed, by owners whohad takenpart.

Figure 5.2.1: recruitment at the GCCF Supreme Cat Show in 2006
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Documentationfor recruitment:

The literature produced for the recruitment of pedigree households (see appendix 10)

comprised a summary of the FCGS syndrome; a summary ofthe study structure and

what participation would involve; a “frequently asked questions” document to

address potential concerns such as confidentiality and the precise nature of the tests

involved; and a short recruitment form (appendix 11) to indicate the number and

breed(s) of cats in the household, and the owner’s and their vet’s contact details.

Involvement of the veterinary surgeon under whose care the cats came was a

prerequisite to participation to avoid any professional supersession concerns; the

results of the respiratory virus isolation were made available to ownersvia their vet,

and any new findings related to FCGS at the time of the study visit were also

reported back to the veterinary surgeon.

The documents produced to support the pedigree owner recruitment drive were more

detailed than in the veterinary case control study because

a) an “in person” discussion of the study was not the first point of contact with

all owners.

b) since the assessment of whether a case of FCGS waspresent or not rested

with the ownerrather than their vet at the point of signing up to the study, a

detailed description of FCGSandits clinical signs was necessary to minimise

the numberof“false cases” being recruited.

c) the pedigree study required that the author and often a colleague visited each

household to personally sample the cats, thus requiring a level of trust to be

built up between the author and the participating owners.

Protocolfor recruitment:

Recruitment of households followed a protocol once the owner had become aware of

and interested in participation in the study via one of the routes described above.

This took the following form:

1. arecruitment form was completed by all owners who considered one or more

cats in their pedigree household to be affected by FCGS (see appendix 11)

2. the nominated veterinary surgeon on the recruitment form was telephoned,

and the study was discussed in person. The information sheets given out to

owners were usually faxed to the veterinary surgeon unless specifically

declined.



Chapter 5 2434 Pedigree Case Control Study

3. once the above steps had been completed, the owners were contacted and an

appointment arranged for the visit; in order to minimise the potential spread

of infectious disease, visits were limited to a maximum ofone household per

day.

5.2.3: Data management andstatistical analyses:

Data were entered initially into Access™ (Microsoft Office Professional 2003,

Microsoft Corp.) and Excel™ (Microsoft Office Professional 2003, Microsoft

Corp.). After data cleaning they were analysed in minitab™ (Minitab, State

College, PA, USA) and Stata™ 9.0 (StataCorp, TX, USA). Initially basic

descriptive statistics were performed on the unmatcheddata; all further analyses used

conditional logistic regression which estimated the probability of each variable

occurring in case animals compared with their matched controls. Following

univariable analysis, multivariable regression was used to investigate the importance

of possible predictors. All biologically plausible variables which on univariable

analysis predicted the outcome with a p value of <0.3 were offered to the model and

forward stepwise regression was performed. Predictors were added to the model if

their inclusion was associated with a change in the likelihood ratio which was

significant at p < 0.05 and were removedifthis was associated with a p > 0.05. Once

the final model had been fitted, the possible effect of clustering by household on

standard errors was checked using the ‘robust cluster’ routine in Stata.

When using categorical variables with more than twolevels, the decision to include

them in the model was based both on a significant change in likelihood ratio (as

above) and on the reduction of the Akaike’s information criterion (AIC) and

Schwarz’s Bayesian information criterion (BIC). These methods were also

employed to aid decisions on whether to enter categorical variables which had a

natural ordinal structure as continuousvariables.

Where appropriate the levels of categorical variables were collapsed to ensure

adequate numbers in each category. Where this was not possible or biologically

plausible, models were also run excluding categories containing small numbers of

observations. Correlation between categorical variables was examined using
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Cramer’s phi-prime and Cohen’s ‘w’. If phi-prime was > 0.6 then only one of the

variables was offered to the model. Choice of which variable to include was based

on biological plausibility.

Coefficients from the logistic regression were reported as odds ratios. Where quoted,

confidence intervals (C.I.) are 95% unlessthey relate to a value of zero or 100%, in

which case a 97.5% one sided confidenceintervalis given.
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5.3 RESULTS

5.3.1 Descriptive data

5.3.1.1Data retrieval results

A total of 32 owners with cats with suspected or diagnosed FCGS volunteered to

take part in the study following recruitment at the Supreme cat show in 2005 and

2006, and after hearing of the study via word ofmouth from members of the CWT or

from cat breeders who had already enrolled. Of these 32 households 25 were

sampled. Reasons for not sampling the remaining seven households were incorrect

contact details, non-reply to emails and in one case, family illness. Of the 25

households sampled, the data from eight could not be included in the analysis as no

cats fitted the study’s case definition for FCGS.

Participating households were located in England, Wales and the Channel Islands

(figure 5.3.1). A total of 182 cats were sampled from the 17 eligible households; 31

of these were cases and 151 were controls, giving a mean of 1.8 cases per household

(range one to four). The mean number of cats sampled in each household was 10.7

cats (range three to 33).

Questionnaire and sample data was complete for all cats with the exception of some

cats from household number 23. Due to the method of data collection at this

household (recording individual cats’ details at the same time as sampling them due

to the large numberofcats (33) at this household) the omission of recording data on

coat colour was notidentified until after the visit. Unfortunately, follow up contact

attempts to request this missing data met with no response.
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Figure 5.3.1: approximate geographic locations ofhouseholds visited in the

pedigree case control study. Households with cases fitting the case definition are

marked with a blue circle; households without any catsfitting the case definition are

marked with a clearcircle.
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5.3.1.2 Individual cat demographic variables

Age:

Pedigree Case Control Study

The median age of cases (5 years 8 months; 68 months) was greater than that of

controls (4 years; 48 months) (figure 5.3.2); the greater age of cases compared with

controls was also seen on comparison of the means (cases: 7 years 7 months (79

months); controls 4 years 8 months (56 months)) (figure 5.3.2). The ages of cases

sampled ranged from a minimum of | year 8 months (20 months) to 14 years 3

months (171 months); the ages of controls sampled ranged from a minimum of four

months to 204 months (17 years) (median 48 months; 4 years) (figure 5.3.2).

Figure 5.3.2: age distribution in cases and controls (months):

histogram, boxplot and 95% confidenceintervals.
 

Controls

 

 

      

95% Confidence Intervals **
 

 T T T
45 50 55

Cases

=e
% 120

 

 

     eli
168
 T

144

 

95% Confidence Intervals **
Mean

Median
  T T

70 80

 

Anderson-Darling Normality Test

A-Squered 256

 

 

P-Vaue < 0,005

Mean 55.636

StDev 39.736
Variance 1578.980

Skewness 1.06637

Kurtosis 1.24660

N 151

Minimum 4.000

ist Quertie 24.000
Medan 48.000

rd Qurtie 78.000

_
95% ConfidenceInterval for Mean

49.246 62.025

95% Confidence Interval for Medan

41.964 60.000
 

 

 

 

96% Confidence Interval for StDev

Anderson-Daring Normality Test

A-Squered 0.78

PVabe 0.038

Mean 79.097

StDev 41.080

Variance 1687.557
Skewness 0.810669

Kurtosis ~0.065009

N 31

Minimum 20.000

Ast Quartile 47.000

Medan 68,000

3rd Quartile 116.000

Madmum, 171.000

‘95% Confidence Interval for Mean

4.029 94.165

95% Confidence Interval for Medan   52.026 93.000

 

** 95% confidence intervals given on a different scalefrom the otherfigures.

 



Chapter 5 - 136- Pedigree Case Control Study

Sex and neutering status:

Females were in the majority in both control (61%, 95% CI: 0.53-0.69) and case

groups (77%, 95% CI: 0.59-0.89) (figure 5.3.3; table 5.3.1). A larger proportion of

cases were neutered (58%, 95% CI: 0.39-0.75) compared with control cats (45%,

9576 Cl: 037-053) (igure 5.3.3; table:5.3.1).

Figure 5.3.3: sex and neutering status in controls (n=151) and cases (n=31).
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Breed:

Due to small numbersofcats representing certain individual breeds (individual breed

numbers in appendix 13), the data was categorised according to classification used

by the GCCF(figure 5.3.4). The largest group of pedigree breeds represented in the

sample population was the semi-longhair group (table 5.3.1), followed by Siamese

and Burmese groups.

The breed group with the highest percentage of cases was the Siamese group,

followed by Oriental, then Burmese (Figure 5.3.4).
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Figure 5.3.4: breed ofcontrols (n = 148) and cases (n = 31);
pedigrees grouped according to GCCFclassification.
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Bars represent the percentage ofeach breed group which

is made up by cases and controls; numbers over bars

represent numberofcases followed by numberofcontrols

depicted in each bar.

Coat colour andpattern:

Due to the variety of specific colours and markings of pedigree cats, the colour of

cats was divided into colour and coat pattern according to basic genetic principles

(table 5.3.1). Colour was assessed according to the presence of the dominant black

gene; one or other of the two recessive black genes (chocolate and cinnamon); the

presence of the gene for red coat colour, or the presence of the gene for white coat

colour. Dilute colours (caused by the effect of the dilute gene on the base colour)

were grouped according to the base colour gene, e.g. blue in the black category, lilac

in the chocolate category (table 5.3.1). Tortoiseshell cats were classed as red, as the

red gene is dominant over the black gene. Pattern was divided into solid colour,

tabby and tipped/shaded/smoke; solid and tabby were further subdivided according

to the presence or absence of colourpoint distribution (table 5.3.1).

Cats most commonly fell into the “black” group for coat colour for both cases and

controls (table 5.3.1); “chocolate/cinnamon” was the second most common colour

for cases and controls, however more cases of these colours were represented (45%;

95% CI: 0.29-0.67) than controls (22%; 95% CI: 0.15-0.30). “Red” and “white”

colour groups were both represented by more controls than cases (table 5.3.1).
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The majority of all cats sampled had solid coat colours (table 5.3.1), but cases were

more likely to have a colourpoint distribution of the solid colour (45%; 95% CI:

0.26-0.64) than controls (27%; 95% CI: 0.19-0.36).

Table 5.3.1: case and control demographics
 

 

 

Variable (total control responses, total Controls Cases
case responses)

no. (%) [95% C]] no. (%) [95% CT]

Sex (151, 31)
male 59 (39) [0.31-0.47]_ 7 (23) [0.10-0.41]
female 92 (61) [0.53-0.69] 24 (77) [0.59-0.89]

neutering status (150, 31)

entire 83 (55) [0.47-0.63] 13 (42) [0.25-0.61]
neutered 67 (45) [0.37-0.53] 18 (58) [0.39-0.75]

Breed (151, 31)
British (18) 17 (1) [0.07-0.17] 1 (3) [0.001-0.17]
Burmese (29) 24 (16) [0.10-0.23] 5 (16) [0.05-0.34]
Foreign (9) 9 (6) [0.03-0.11] 0 (0) [0-0.11*]

non-pedigree (DSH and DLH)(3) 3 (2) [0.004-0.06] 0 (0) [0-0.11*]

Oriental (23) 17 1) [0.07-0.17] 5 (16) [0.05-0.34]
Semi-longhair (65) 56 (37) [0.30-0.46] 9 (29) [0.14-0.48]

Siamese (35) 25 (17) [011-0.23] 11 (35) [0.30-0.67]

Coatcolour: (124, 29)

Black (inc. blue, caramel) 71 (57) [0.48-0.66] 14 (48) [0.29-0.67]

Chocolate (inc. lilac, cinnamon) 27 (22) [0.15-0.30] 13 (45) [0.26-0.64]

Red (inc. cream, apricot, tortoiseshell) 19 (15) [0.09-0.23] 2 (7) [0.01-0.23]

White 7 (6) [0.02-0.11] 0 (0) [0-0.12*]

Coat pattern (126, 29)
solid (inc. tortoiseshell) 66 (52) [0.43-0.61] 11 (38) [0.21-0.58]
solid colourpoint 34 (27) [0.19-0.36] 13 (45) [0.26-0.64]

tabby colourpoint 6 (5) [0.12-0.10] 1 (3) [0.001-0.178]
tabby (inc. all red and red dilutes) 16 (13) [0.07-0.20] 3 (10) [0-0.12*]
tipped/shaded/smoke 4 (3) [0.01-0.08] 1 (3) [0.001-0.178]   
 

5.3.1.3: Individual catlifestyle variables

Origin ofcat:

Morecases were obtained from breeders other than their owner (68%; 95% CI: 0.49-

0.83) than were bred by their owner (32%; 95% CI: 0.17-0.51) (table 5.3.2); the

reverse wastrue for controls with 40% (95% CI: 0.32-0.48) being obtained from a

breeder and 58% (95% CI: 0.49-0.66) being bred by their current owner. Just four

cats, all controls, came from other backgrounds(table 5.3.2).
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Time spent in current owner’s possession:

The cases sampled had lived with their current owners for significantly longer than

the controls (p = 0.002)(figure 5.3.5): cases had been in their owners’ possession for

a median time of 66 months (5 years, 6 months; range 1 year 5 monthsto 14 years),

controls for a median of44 months (3 years, 8 months; range 3 months to 17 years).

Figure 5.3.5: total length oftime (months) spent by controls (n= 105) and cases

(n=45) with their current owners: histogram, boxplot and 95% confidenceintervals.
 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

       
 

 

 

 

 

 

 

 

    

Controls
Andersan-Darling Normality Test

by 15 A-Squered 3.05
P-Value < 0.005

10> F 10 Mean 53.185

% 4 L stDev 40.102

54 5 Variance 1608.165

Skewness 1.10843
4

Kurtosis 1.26953

t t t t + | Saat 1 t | +t T f= 0 N 151
0 R 24 xs 48 60 2 cad % 108 «1200 «1 14 «156 «168180 192 2% a

Minimum 3.000

| oo ae Ast Quartie 23.000
Medan 44.000
3rd Quartile 75.000

se 95% Confidence Interval for Mean

ness 46.737 59.64Median
T 99% Confidence Interval for Median

40 45 50 55 60
2.000 55.071

Cases

Andersan-Darling Normality Test

aa 2» A-Squared 0.60
7 r P-Value 0.112

Bb Fi5
4 L Mean 76.968

% 19+ L 10 StDev 40.857
4 Variance 1669.299

5 5 Skeaness: 0.741566
=] 9 Kurtosis 0.071746

ee eee eed Neamt! oye io N a
0 2 24 6 48 60 R ca] 96 108-120 132 14 «(156 168 180 192 204 Miri 17,000

Ist Quertie 44.000
Medan 6.000

3rd Quertie 108.000
Maxdmun, 168.000

95% Confidence Intervals ** 95% ConfidenceInterval for Mean

a | 61.981 91.954
dian

en T- T T T 95% Confidence Interval for Median
50 6 7» 80 90 50,000 93.000

 

 
 

** 95% confidence intervals given on a different scalefrom the otherfigures.

Outside access:

The majority of cases (58%) and controls (56%) spent their time “mainly indoors”

(table 5.3.2). The second most common option for cases was “in and outdoors

equally” (23%) while this was the third most common option for controls (11%),

with “indoors only” (18%) being the second most popular option (table 5.3.2).

Access to the outdoors in pedigree householdsfell into one of three categories: fully

enclosed outdoor runs; free access within a fully “cat-proofed” garden only, and

unrestricted access outdoors. Although access to a run was the most common option
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available to both cases and controls, the proportion of controls (66%) in this category

wasgreater than the proportion of cases (45%) (table 5.3.2). Conversely, cases were

morelikely than controls to be allowed access to a cat-proofed garden or free access

outdoors(table 5.3.2).

Hunting behaviour:

Hunting behaviour was only shown bya minority of controls (13%) and cases (16%)

(table 5.3.2). A slightly greater proportion of cases than controls hunted each of the

different categories of possible prey species (table 5.3.2), however the numbers in

these groups were very small.

Breeding history:

Nearly one third of cases (65%) had been bred in the past, compared with just under

half of controls (48%)(table 5.3.2).

Diet:

The most popular diet type for all cats in the study was dry food (table 5.3.2),

although more controls ate this type (95%; 95% CI: 0.91-0.98) than cases (87%; 95%

CI: 0.70-0.96). More cases (42%; 95% CI: 0.25-0.61) were fed tinned food than

controls (25%; 95% CI: 0.18-0.33); similar proportions of cases and controls were

fed pouchesofcat food and “human food”(table 5.3.2).

Titbits:

Titbits were fed to similar proportions of both cases (29%) and controls (24%)(table

5.3.2). Of the titbits fed, the most popular was “human food” (table 5.3.2); the

proportions of cases and controls across each option of “commercial cat treats” or

“human food” were similar (table 5.3.2).

Dental homecare:

Dental home care was undertaken by owners for similar numbers of cases (35%) and

controls (33%) (table 5.3.2). Feeding a diet formulated for dental care was the most

popular choice in both cases (30%) and controls (20%); other options were less

common but no clear differences were seen between case and control groups for any

of these options(table 5.3.2).
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Table 5.3.2: case and controllifestyle variables

Pedigree Case Control Study

 

 

 

 

Variable (total control responses, total Controls Cases
case responses)

no. (%) [95% CT] no. (%) [95% CT]

Origin of cat: (151, 31)

bred by owner 87 (58) [0.49-0.66] 10 (32) [0.17-0.51]
breeder (other than owner) 60 (40) [0.32-0.48] 21 (68) [0.49-0.83]

charity organisation 1 (1) [0.0002-0.04] 0 (0) [0-0.11*]

private household 2 (1) [0.001-0.05] 0 (0) [0-0.11*]
stray 1 (1) [0.0002-0.04] 0 (0) [0-0.11*]

In/Outdoors (151, 31)

indoorsonly 27 (18) [0.12-0.25] 2 (6) [0.01-0.21]
mainly indoors 84 (56) [0.47-0.64] 18 (58) [0.29-0.75]
in and outdoors equally 16 (11) [0.06-0.17] 7 (23) [0.10-0.41]
mainly outdoors 11 (7) [0.04-0.13] 2 (6) [0.01-0.21]
outdoors only 13 (9) [0.05-0.14] 2 (6) [0.01-0.21]

If any outdooraccess: (124, 29)
run 82 (66) [0.57-0.74] 13 (45) [0.26-0.64]
catproofgarden 27 (22) [0.15-0.30] 10 (34) [0.18-0.54]
unrestricted access 15 (12) [0.07-0.19] 6 (21) [0.08-0.40]

Hunting behaviour
catches prey? (151, 31)
no 132 (87) [0.81-0.92] 25 (81) [0.63-0.93]
yes 19 (13) [0.08-0.19] 6 (19) [0.07-0.37]

prey types: (22, 7)

catches rodents 3 (2) [0.03-0.35] 1 G3) [0.003-0.58]
catches birds 7 (5) [0.14-0.55] 2 (6) [0.04-0.71]

catches insects 12 (8) [0.32-0.76] 4 (13) [0.18-0.90]
catches other 0 (0) [0-0.15*] 0 (0) [0-0.41*]

eats prey? (18, 5)

no 5 (28)  [0.10-0.53] 4 (80) [0.28-0.99]
yes 13 (72)  [0.47-0.90] 1 (20) [0.01-0.72]

Bred in the past? (145, 31)

no 76 (52) [0.44-0.61] 11 (35) [0.19-0.55]
yes 69 (48) [0.39-0.56] 20 (65) [0.45-0.81]

Main diet type (151, 31):

dry 144 (95) [0.91-0.98] 27 (87) [0.70-0.96]
pouches 89 (59) [0.51-0.67] 18 (58) [0.39-0.75]
tins 38 (25) [0.18-0.33] 13 (42) [0.25-0.61]
human food 98 (65) [0.57-0.72] 20 (65) [0.45-0.81]

Titbits (150, 31)
not given 114 (76) [0.68-0.83] 22 (71) [0.52-0.86]
given 36 (24) [0.17-0.32] 9 (29) [0.14-0.48]

titbit type: (151, 31)
commercial cat treats 3 (2) [0.004-0.06] 2 (6) [0.01-0.21]
“human” food 34 (23) [0.16-0.30] 8 (26) [0.12-0.45]
other 0 (0) [0-0.02*] 0 (0) [0-0.11*]  
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Variable (total control responses, total Controls Cases
case responses)

no. (%) [95% CI] no. (%) [95% CI]
Dental home care: (150, 31)

no 100 (67) [0.59-0.74] 20 [0.45-0.81]

(65)
yes 50 (33) [0.26-0.41] 11 [0.19-0.55]

(35)

brushing only 0 (0) [0-0.02*] 1 (3) [0.001-0.17]
brushing with toothpaste 5 (3) [0.01-0.08] 1 (3) [0.001-0.17]
toothpaste only 13 (9) [0.05-0.14] 3 (10) [0.02-0.26]

dental chews 17 (11) [0.07-0.18] 4 (13) [0.04-0.30]

dental care diet 30 (20) [0.14-0.27] 9 (30) [0.14-0.48]
other 14 (9) [0.05-0.15] 1 (3) [0.001-0.17]  
 

* 97.5% CI where %=0.

5.3.1.4: Laboratory test results:

Oropharyngeal swabs were tested for the presence of respiratory viruses (FCV and

FHV-1) from all 182 cats (see chapter 2, section 2.2.2 for materials and methods).

Of the two viruses, FCV wasisolated more frequently than FHV-1 (figure 5.3.6).

FCV wasisolated from more cases (74%; 95% CI: 0.55-0.88) than controls (37%;

95% CI: 0.29-0.45); FHV-1 was isolated from a single cat, a control (table 5.3.3;

figure 5.3.6).

Table 5.3.3: case and control virology results
 

 

 

 

 

Variable (total control responses, total Controls Cases
case responses)

no. (%) {95% CI] no. (%) [95% CI]

Respiratory virusisolation (151, 31)

FCV 56 (37) [0.29-0.45] 23 (74) [0.55-0.88]
FHV-1 1 (1) [0.0001-0.04] 0 (0) [0-0.11*]  
 

* 97.5% CI where %=0.
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Figure 5.3.6: positive resultsfor FCVand FHV-1. “n=”indicates the total number

ofsamples tested (including those with negative results); numbers over bars indicate

the numberofpositive results by case and controlfollowed by the total number of

cases or controls tested in parentheses.
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5.3.1.5 Individual cat health variables

Past respiratory disease:

A minority of both cases (29%) and controls (15%) were known to have suffered

from respiratory disease within the past year (table 5.3.4). Cases were mostlikely to

have had a single episode of respiratory disease (13%) while controls were most

likely to be chronic sufferers (9%) (table 5.3.4). Sneezing was the most common

clinical sign manifested in cases (16%), and the joint commonest with clear ocular

discharge in controls (both 7%); clear ocular discharge was the second most frequent

sign in cases (13%). Oral/nasal ulceration was only seen in cases (6%); sore eyes

and coughing were only seen in controls (3% and 1% respectively) (table 5.3.4).

Problems during the eruption ofpermanent dentition:

The majority of the cats sampled had shown nosigns of problems during the eruption

of their adult teeth (table 5.3.4); however, owners recalled problems at that time in

more cases (12%) than controls (5%).
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Vaccination:

The overwhelming majority of all cats sampled had been vaccinated: only two cats

(both controls) were unvaccinated (table 5.3.4). Most cats had been vaccinated at

regular intervals (cases: 90%; controls: 85%)(table 5.3.4).

Vaccination against “cat flu” and feline infectious enteritis was the most common,

encompassing 100% of cases and 99% ofcontrols (table 5.3.4). Vaccination against

FeLV was the second most common in both cases (61%) and controls (53%),

followed by vaccination against Chlamydophilafelis (cases: 39%; controls: 24%). A

minority of cases and controls had been vaccinated against rabies and Bordetella

bronchiseptica (table 5.3.4).

Table 5.3.4: case and control healthfactors
 

 

 

   

Variable (total control responses, total Controls Cases

case responses)
no. (%) [95% CT] no. (%) [95% CI]

Past respiratory disease (151, 31)

No 129 (85) [0.79-0.91] 22. ~=(71) [0.52-0.36]
Yes 22 (15) [0.09-0.21] 9 (29) [0.14-0.48]

frequency of respiratory disease:

None 129 (85) [0.79-0.91] 23 (74) [0.55-0.88]
single episode 5 (3) [0.01-0.08] 4 (13) [0.04-0.30]
>1 isolated episodes 3 (2) [0.004-0.06] 2 (6) [0.01-0.21]

chronic problem 14 (9) [0.05-0.15] 2 (6) [0.01-0.21]

Respiratory clinical signs seen:

oral/nasal ulcer 0 (0) [0-0.02*] 2 (6) [0.01-0.21]

sneezing 10 (7) [0.3-0.12] 5 (16) [0.05-0.34]
other 5 (3) [0.01-0.08] 2 (6) [0.01-0.21]
lethargy 0 (0) [0-0.02*] 0 (0) [0-0.11*]
sore eyes 4 (3) [0.01-0.07] 0 (0) [0-0.11*]

clear nasal discharge 2 (1) [0.002-0.05] 4 (13) [0.04-0.30]

green nasal discharge 3 (2) [0.004-0.06] 1 (3) [0.001-0.17]

Coughing 2 (1) [0.002-0.05] 0 (0) [0-0.11*]
appetite loss 0 (0) [0-0.02*] 0 (0) [0-0.11*]

clear ocular discharge 11 (7) [0.04-0.13] 4 (13) [0.04-0.30]
green ocular discharge 1 qd) [0.0001-0.04] 1 (3) [0.001-0.17]

Teething problems (on eruption of

permanentdentition) (135, 25)

No 128 (95) [0.90-0.98] 22 (88) [0.69-0.97]
Yes 7 (5) [0.02-0.10] 3 (12) [0.03-0.31]

Vaccination
unvaccinated (151, 31) 2 (1) [0.001-0.05] 0 (0) [0-0.11*]
vaccinated 149 (99) [0.95-1.00] 31 (100) [0.89-1*]
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Variable (total control responses, total Controls Cases
case responses)

no. (%) [95% CT] no.  (%) [95% CT]

Frequency of vaccination (151, 31)
not vaccinated 2 (1) [0.002-0.05] 0 (0) [0-0.11*]
irregularly vaccinated 21 (14) [0.09-0.20] 3 (10) [0.02-0.26]
regularly vaccinated 128 (85) [0.78-0.90] 28 (90) [0.74-0.98]

vaccinated against: (151,31)

Flu/enteritis 149 (99) [0.95-1.00] 31 ~=(100) [0.89-1*]
FeLV 80 (53)  [0.45-0.61] 19 (61) [0.42-0.78]
Chlamydophila 36 (24) [0.17-0.31] 12 (39) [0.22-0.58]
Bordetella 2 (1) [0.002-0.05] 0 (0) [0-0.11*]
Rabies 3 (2) [0.004-0.06] 2 (6) [0.01-0.21]  
 

* 97.5% CI where %=0.

5.3.1.6: Characteristics ofFCGS in cases:

Duration ofFCGSandage ofonset:

Owners were asked how long cases had had FCGS for. The median duration since

the onset of FCGS wastwo years (95% CI 1 year 5 months — 3 years 5 months) with

a minimum duration of 0 months and a maximum of8 years (figure 5.3.7).

An estimated age of onset of FCGS wascalculated by subtracting the “duration of

FCGS”time data from the ages of the cases supplied by their owners (see section

5.3.1.2); this gave a median age of onset of 3 years (95% CI: 2 years - 4 years 10

months) with a minimum age at onset of 4 months and a maximum of 11 years 5

months(figure 5.3.8).
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Figure 5.3.7: duration ofFCGSin cases (total cases: 31):

histogram, boxplot and 95% confidenceintervals.
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Figure 5.3.8: age ofcases at the time ofonset ofFCGS(total cases: 31):

histogram, boxplot and 95% confidenceintervals.
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Clinical signs ofFCGS:

The most commonclinical sign shown by FCGScases washalitosis (48%), followed

by a decreased appetite (35%), pawing mouth (32%) and becoming withdrawn (29%)

(figure 5.3.9). The owners of eight cases (26%) reported the cat was showing no

clinical signs at the time of sampling (figure 5.3.9). “Other” answers included being

headshy, crying when eating, brown staining of fur around mouth, champing mouth,

gagging, and red/brown stained paws.

Figure 5.3.9: clinical signs ofFCGSreportedin cases.

Numbers over bars represent numberofcases (total cases: 31)
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Location oforal inflammation:

Inflammation of the gingival mucosa, fauces and periodontal region were the most

commonly affected areas (figure 5.3.10). Inflammation of the buccal mucosa was

reported in just over half of the cases seen, while involvement of the pharynx and

tongue were each seen in only one case. No inflammation ofthe hard or soft palate

wasseen.



Chapter 5 - 148 - Pedigree Case Control Study

Figure 5.3.10: location oforal inflammation in cases.

Numbers over bars represent the numberofcats(total cases: 31).
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Treatment ofFCGS:

The most commontreatment for FCGS wasantibiotics (68%), followed by a dental

scale and polish (45%), NSAIDs (35%) and interferon (32%) (figure 5.3.11). Many

of the cases had had multiple therapies. “Other” treatments included the use of

megoestrol acetate (Ovarid™, Schering Plough Animal Health), debulking of

proliferative gingivallesions, slippery elm, manuka honey and Q10.

Two ownersreported that previous treatment had causedfull resolution of a previous

episode of FCGS; the treatments given leading up to these were given as dental

extractions in one case, and mouthwash andtoothbrushingin the other.
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Figure 5.3.11: veterinary treatment givenfor the management ofFCGS. Numbers

over bars represent the numberofcats (total cases: 31).
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Level ofdental disease:

Tartar accumulation:

Cases were subjectively assessed by the author on the degree oftartar accumulation

at the time of swabbing: “absent”, “mild”, “moderate” or “severe”. The largest

category had “mild”tartar accumulation (12 cases, 39%), followed by “moderate”

(10 cases, 32%) and then “absent” (9 cases, 29%). No cases had severetartar

accumulation.

Tooth loss:

Data was missing for 10 cats for this question, but of the 21 cases where data was

present the majority had some teeth missing (16 cases, 76%) and the remainderstill

had all their teeth (5 cases, 24%). No cases hadlost all their teeth.
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5.3.2 Univariable analysis

5.3.2.1: Individual cat demographic variables:

Age and time in owner’s possession:

Univariable analysis of the data showed that increased ageis significantly associated

with increased risk, and that increasing age conferred increasing risk (p = 0.023),

with the highest level in the >12year old age group (table 5.3.5). A similar trend was

seen for the length of time spent in the current household (table 5.3.5), although in

this case the odds ratio wasslightly lower for the 8-<12 years group than for the 4-<8

year group.

Sex:

Cases were significantly more likely to be female than male in this study (OR: 2.67,

95% CI: 1.02-7.00; p = 0.011) (table 5.3.5); however the neutering status was not

significant (appendix 14).

Coat colour:

Chocolate or cinnamon coat colours were positively associated with cases when

compared with the reference level (OR: 3.30; 95% CI: 10.5-10.38; p = 0.042) while

red coat colours were protective (OR: 0.63; 95% CI: 0.12-3.32; p = 0.042) (table

5.3.5). No association was found between coat pattern and FCGS (appendix 14).

5.3.2.2: Individual catlifestyle variables:

Origin ofcat:

Having obtained a cat from a breeder waspositively associated with FCGS when

compared with having bred a cat in the household it still lived in (OR: 4.72; 95% CI:

1.63-13.65; p = 0.021) (table 5.3.5). The numbers of cats from other origins were

too small for analysis, and consisted of controls only (table 5.3.5).

Hunting behaviour:

The numberof cats which hunted prey was small, however controls were positively

associated with eating their prey at a level which approachedsignificance (p = 0.56)

(fisher exact test used due to small numbers, table 5.3.5), compared with cases.

The act of hunting, and the hunting of different prey types were not significant

(appendix 14).
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Breeding history:

Cases weresignificantly more likely to have been bred from in the past than controls

(OR: 7.43; 95%CI: 1.86-29.70; p = 0.0008).

Other individualcatlifestyle variables:

No significant differences were found between case and control groups on

univariable analysis of outdooraccess,diet, titbits or dental homecare (appendix 14).

5.3.2.3: Individualcat health variables:

Respiratory disease:

The occurrence of respiratory disease during the previous year was significantly

associated with cases (OR: 4.85; 95% CI: 1.40-16.84; p = 0.012), although the

frequency of respiratory disease episodes was not significant (table 5.3.5). On

analysis of the clinical signs seen, oral/nasal ulceration (p = 0.003) and clear nasal

discharge (p = 0.0005) were positively associated with cases, although the numbers

were small and consequently the confidence intervals are very wide (table 5.3.5).

Other individual cat health variables:

No significant differences were found between case and control groups on

univariable analysis of “eruption of adult dentition” or vaccination variables

(appendix 14).

5.3.2.4: Respiratory virus isolation:

The isolation of FCV wasstrongly associated with cases (OR: 4.81; 95% CI: 1.93-

12.01; p= 0.0003). FHV-1 wasisolated from only one cat (a control); numbers were

therefore unsuitable for analysis.
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Table 5.3.5: All data: univariable relationships between cases/controls andpredictor

variables where p = <0.3
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Variable (total control responses, total no. (%) of no. (%) Odds ratio 95% CI p-value

case responses) controls of cases
Overall questionnaires submitted:

Respiratory virusisolation (151, 31)
FCV 56 (37) 23 (74) 481 1.93-12.01 0.0003

Age(years) (151, 31)

<4 72 (48) 8 (26) L
4-<8 55 (36) 14 (45) 4.58 1.30-16.1
8-<12 18 (12) 6 (19) 4.60 1.16-18.3
212 6 (4) 3 (10) 8.78 1.40-55.11 0.023

Time in owner’s possession (years)
(151, 31)
<4 78 (52 8 (26) is
4-<8 49 (32) 14 (45) 5:25 1.51-18.23
8-<12 18 (12) 6 (19) 4.93 1.24-19.65
212 6 (4) 3 (10) 9.63 1.52-60.89 0.011

Sex (150, 31)
male 59 (39) 7 (23) 1*
female 92 (61) 24 (77) 2.67 1.02-7.00 0.036

Coatcolour: (124, 29)

Black (inc. blue, caramel) 71 (57) 14 (48 1
Chocolate, Cinnamon(inc.lilac) 27 (22) 13 (45) 3.30 1.05-10.38
Red(inc. cream, apricot, tortoiseshell) 19 (15) 2 (7) 0.63 0.12-3.32
White 7 (6) 0 (0) Ot a 0.042

Origin of cat: (105, 45)

bred by owner 87 (58) 10 (32) 1*
breeder 60 (40) 21 (68) 4.72 1.63-13.65
charity organisation 1(1) 0 (0) - -
private household 2 (1) 0 (0) - -

stray 1(1) 0 (0) - - 0.021

Hunting behaviour

eats prey? (18, 5)

no 5 (28) 4 (80)
yes 13 (72) 1 (20) ‘ 0.056+

Maindiet type (151, 31):
dry 144 (95) 27 (87) 0.27 0.05-1.49 0.142

Dental homecare: (150, 31)

no 100 (67) 20 (65) 1*
yes 50 (33) 11 (5) ot - 0.064

Teething problems (on eruption of

permanentdentition) (135, 25)
no 128 (95) 22 (88) 1*
yes 7 (5) 3 (12) 5.37 0.45-64.18 0.150     
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Variable (total control responses,total no. (%) of no. (%) Odds ratio 95% CI p-value
case responses) controls of cases

Bredin the past? (145, 31)

no 76 (52) 11 (35) 1*
yes 69 (48) 20(65) 7.43 1.86-29.70 0.0008

Vaccination

Frequency of vaccination (151, 31)
not vaccinated 2(1) 0 (0)
irregularly vaccinated 21 (14) 3 (10)
regularly vaccinated 128 (85) 28 (90) 3.05 0.62-14.77 0.119

vaccinated against: (151,31)

FeLV 80 (53) 19(61) 3.51 0.37-33.20 0.223
Chlamydophila 36 (24) 12 (39) 3.75 0.56-24.98 0.152

Rabies 3 (2) 2 (6) 3.67 0.48-28.10 0.232

Past respiratory disease (105, 45)
no 129 (85) 22 (71) Le
yes 22 (15) 9 (29) 4.85 1.40-16.84 0.0123

frequency of respiratory disease:
none 129 (85) 23 (74) i*
single episode 5 (3) 4 (13) TAS 1.23-41.49
>1 isolated episodes 3 (2) 2 (6) 3.03 0.38-24.04
chronic problem 14 (9) 2 (6) 1.93 0.31-12.18 0.140

Respiratory clinical signs seen:

oral/nasal ulcer 0 (0) 2 (6) oot - 0.003
sneezing 10 (7) 5 (16) 4.57 0.87-24.04 0.072

other 5 (3) 2 (6) 3.51 0.49-25.00 0.231
lethargy 0 (0) 0 (0)
sore eyes 4 (3) 0 (0) Ot - 0.122

clear nasal discharge 2 (1) 4 (13) 31.80 3.36-300.63 0.0005
clear ocular discharge 11 (7) 4 (13) 2/55 0.66-9.90 0.194
green ocular discharge 1(1) 1(3) 6.71 0.40-113.36 0.214     
 

* Reference category

{ Oddsratio too large (2) or too small (0) to be accurately computed by Stata™

Tf Result calculated using Fisher’s exact test
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5.3.3 Multivariable analysis:

Variables were chosen for inclusion into the multivariable model based on a p value

of <0.3 on univariable analysis, and biological plausibility. The final multivariable

modelis presented in figure 5.3.6; the variables significantly associated with FCGS

which were required by the model were shedding FCV, having suffered from

respiratory disease in the past, having been obtained from a breeder other than the

current owner, and having been used for breeding.

Figure 5.3.6: multivariable analysis ofall data
 

 

 

Variable Oddsratio SE 95% CI p-value (Wald)

FCVnotisolated 1%
FCVisolated 5.88 3.27 1.98-16.51 0.001

Had not suffered from past respiratory 1*
disease

Had suffered from past respiratory 8.59 7.11 1.69-43.54 0.009
disease

Bred by current owner 1
Sourced from different breeder 3.87 2.47 1.11-13.50 0.033

Had notbred from in the past it
Hadbeen bred from in the past 6.14 5.34 1,12-33.75 0.037    
 

* Reference category
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5.4 DISCUSSION

On univariable analysis of the demographic characteristics of the sample population,

increased age was found to besignificantly associated with FCGS. Median and

mean ages of cases (5 years 8 months; 6 years 7 months respectively) were

significantly greater than controls (4 years; 4 years 9 months respectively); risk was

found to increase with age, the highest level of risk being found in cats aged 12 years

or older. A similar difference in mean age between cases and controls has been

described (Knowles, 1988), although this reflected a mixed population of domestic

and pedigree cats, with domestic predominating; another study (Thompson et al,

1984) found that cases and controls were of similar ages, although control data was

not presented. Previous studies of case series have found average ages of cases to

range from 5.7 to 8.3 years, and the median age of cases in the present study is

towards the lower end of these figures; the results of the current study support the

findings of previous work by Harley (2000) which indicated that pedigree cats may

develop FCGSat a younger age than non-pedigrees.

Female cats were found to be positively associated with FCGSin the present study

on univariable analysis; this contrasts with the literature, where no sex predisposition

has been reported (Johnessee and Hurvitz; 1983; Knowles, 1988; White et al, 1992;

Harley, 2000). However, this result may be affected by the structure of some of the

pedigree breeding households visited: in houses where cats were bred, female cats

were morelikely to be kept on for breeding purposes, and frequently rehomedat the

end of their breeding life. It is possible that the association of FCGS with female

cats in this study is influenced by the keeping on ofcats suffering from the syndrome

after an age at which they would otherwise have been rehomed; this may also have

affected the age profile of cases. Analysis of neutering status and breed did not

reveal any significant association between individual breeds and FCGS. However,

breed was strongly linked to households as owners rarely kept more than one or two

different breeds ofcat.

On univariable analysis, a chocolate or cinnamon based coat colour was positively

associated with FCGS, while a red based coat colour was protective; no previous

colour association with FCGS has been documented to the author’s knowledge. Due
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to the wide variation in colours and patterns of different breeds of pedigree cats, cats

were assigned to groups according to expression of the gene responsible for the

predominantcoat colour (ignoring pattern). Chocolate and cinnamon coat colours

are recessive alleles to black coat colour (B), and cinnamonis recessive to chocolate

(Vella et al, 1999). The red geneis in a different locus and is dominantto the black

gene (although due to sex-linking both colours are displayed (tortoiseshell) in female

cats heterozygous for the O gene) (Vella et al, 1999). These results are interesting,

but their implications are unclear and numbers of cats in some groups were small.

Noassociation was found with coat pattern and FCGS; the effect of dilution on the

base coat colour was not examined.

The clinical signs shown by cases were varied, but the most commonwashalitosis,

followed by decreased appetite; these clinical signs correspond with the most

common findings of owner questionnaire responses in another study (Knowles,

1988). Other clinical signs reported were varied; the owners of eight cases (26%)

reported no current clinical signs of FCGS were being demonstrated despite the

presence of characteristic oral inflammation when examined. This may be due to

good managementof the cases keeping oral pain at bay: five of these eight were

currently on treatment. Another reason could be that in multicat households the

clinical signs being demonstrated by one cat are easier to overlook than in smaller

households; this appeared to be the case in the other three of these eight cases which

had not been observed showingclinical signs, and additionally had not been given

any treatment. Two of these three were diagnosed for the first time by the author on

the day of the study visit. In an additional household where a case was diagnosed for

the first time by the author, the cat was observed during the visit dropping chicken

whentrying to eat, and pawing at the mouth; the cats in this particular household

spent most of their time in runs meaning that observation of individuals was

intermittent and the ownerhad not previously noted these behaviours.

The majority of cases treated for FCGS had been given multiple treatments; three

had only had one treatment (antibiotics in two cases, mouthwash in one) and seven

had not been treated. Of the seven untreated cases, three were diagnosedfor the first

time at the study visit; the remaining four lived in very busy, multicat breeding

households. Where treatment had been given, the one most commonly reported by
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owners wasantibiotics, given to 21 cases (68%); dental treatments (scale and polish,

with or without extractions), NSAIDs and interferon were also frequently used.

Although no one treatment has conclusively been shown to treat FCGS successfully,

the role of veterinary treatments such as antibiotics, steroids and interferon, and also

radical dental extraction in treating FCGS has been studied (White et al, 1992;

Hennet, 1997; Harley, 2000; Mihaljevic, 2003; Zetner et al, 2004; Southerdenet al,

2007); the therapies commonly reported by the pedigree owners in this study

included the more recent, radical and expensive optionsavailable.

On examination of the oral cavity of cases, the most commonly affected areas were

found to be the periodontal and gingival mucosa (87% and 84% of cases

respectively); inflammation of the fauces/palatoglossal folds and the buccal mucosa

wasalso seen relatively frequently (68% and 52% respectively). Other areas of the

oral cavity were rarely affected. These observations are similar to those of other

authors (Reindel et al, 1987; Harvey, 1991; White et al, 1992; Baird, 2005). The

level of tartar accumulation found in cases was variable and ranged from “absent” to

“moderate”, but no level predominated; the majority (16 cases, 76%) had lost some

teeth, where this information had been recorded.

The approximate age of onset (calculated from the cases’ age data and the length of

time since first diagnosis) was three years; this is slightly lower than previously

published average figures which range from 4.2 to 6 years (Thompsonetal, 1984;

Harley, 2000). The youngest age at which a case had been diagnosed was four

months (the case was four years old at the time of sampling). Inflammatory oral

lesions in juvenile cats under nine months of age are classed by someasa distinct

disease separate from FCGS, “juvenile-onset gingivitis-periodontitis syndrome”

(Williams and Aller, 1992) which appears to be more commonin Siamese and Maine

Coon cats. The case in question in this study was a Maine Coon; howeverit is not

possible to tell on the basis of one individual whether it is likely that FCGS

developed following a different syndrome, whether the two are entirely unrelated, or

whetherthey are actually part of a spectrum of the sameclinical disease.

The most significant finding on both univariable and multivariable analysis was the

high prevalence of FCV isolated from cases (74%) compared with controls (37%);
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no pedigree household sampled in this study had a zero prevalence of FCV (mean

household prevalence: 45%; range 6-80% prevalence). The high level of FCV

isolation from cases compared with controls reflects the findings of previous studies

where FCV hasbeen isolated from 60-100% of cats with FCGS compared with 0-

21% of controls (Thompson et al, 1984; Knowles et al, 1989; Zetner et al, 1989;

Harbouret al, 1991; Lommerand Verstraete, 2003); the rate of FCV isolation from

controls falls within previously published figures for cats from multicat households,

which range from 22% up to 91% in some endemically infected colonies (Radfordet

al, 2001a; Holst et al, 2005; Coyne et al, 2006c). FHV-1 was isolated from onecat

only (a control) in this study; this is consistent with the FHV-1 prevalence found by

other studies of multicat households (Holstet al, 2005; Coyneet al, 2006c) although

these findings are in contrast to those of a previous study where high levels of both

FCV and FHV-1 wereisolated in cases of FCGS (LommerandVerstraete, 2003). It

is possible that in samples positive for FCV the presence of FHV-1 was masked due

to the more rapid development of the cytopathic effect caused by FCV; methods

which could improve the detection of FHV-1 have been discussed in chapter 4,

section 4.4.

Although it is not possible to tell from one-off sampling which of the households in

this study were endemically infected with FCV,it is likely that this was the situation

for some given the numbers of cats shedding. A previous longitudinal study of

multicat households where FCV infection was endemic found that only a small

proportion of cats are truly persistent shedders which were a constant source ofre-

infection, while the majority were undergoing reinfection with a different, or a

variant of the same strain of FCV (Coyne et al, 2006c; Coyne et al, 2007b).

Although a high proportion of cats with FCGS shed FCV, whetheror not these cats

are truly persistently infected, or whether they are undergoing cycles of infection

and/or re-infection is not currently determined. Interestingly, the study by Coyneet

al (2006c) foundthat cats over three years of age in endemically infected households

were less likely to shed FCV than younger cats, proposing a possible immune-

mediated basis for this apparent resistance to reinfection. However, in the present

study, older cats appeared morelikely to suffer from FCGS on univariable analysis.

It is possible that these individuals have some immunological deficit or anomaly, as
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has been previously postulated by other authors (Knowles etal, 1989; Yamamotoet

al, 1989; Harvey, 1991; Tenorio et al, 1991; Waters et al, 1993; Harley, 2000).

Having suffered from respiratory disease within the past year was positively

associated with FCGS on univariable and multivariable analysis, with almost twice

as many cases having had respiratory problems than controls (29% and 15%

respectively). Additionally, cases were significantly more likely to have shown

clinical signs of “nasal/oral” ulceration or “clear nasal discharge”, both typical signs

of acute FCV infection (although the numbers were very small) (Hoover and Khan,

1975, Wardley and Povey, 1977; Gaskell et al, 2004). These findings prompt an

additional potential link with FCV shedding and FCGS. However, althougha history

of recent respiratory disease may indicate the presence of FCV, signs of upper

respiratory disease do not necessarily equate with the presence of the virus and a

recent study found that FCV wasisolated from similar percentages of cats with and

without a history of upper respiratory disease (Porter et al, 2008).

On univariable and multivariable analysis, having been bred from in the past was a

risk factor for FCGS. It is possible that the significance of this variable may have

influenced the significance of other variables, such as the risk factors (on univariable

analysis) of sex (female), age (increasing age) and colour (chocolate, cinnamon, and

dilutes of these colours). It can only be speculated at this stage whether the

physiological stress and increased numbers of encounters with cats from different

households constitute a genuine risk for FCGS.

In addition to the above, the study also found that the original background ofthe cat

was associated with FCGS, with cases being significantly more likely to have been

purchased from other breeders than bred in the current owner’s household. The

implications of this are not clear; is possible that a kitten from a different breeding

household might be more susceptible to newly encountered strains of FCV present in

its new household;the relative isolation of some households where contact with non-

resident cats was kept to a minimum mightalso act to enhancethis effect. It is also

possible that if there is a hereditary component to the syndrome(orif the breeder of

the kitten believed there to be), they would beless likely to consider keeping a kitten

for breeding or pet purposes where oneofthe parents suffered from FCGS.
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This case control study had the advantage that the sampling and documenting of

cases and controls was done by one individual (the author); this removes the

potential for differing sample techniques and reduces the variation in subjective

observations compared with studies involving multiple samplers. The participating

Owners were enthusiastic, and many provided a very high level of detail and

accuracy when answering the questionnaires, such as referring to vaccination

certificates, breeding calendars and pedigree documentation, and were instrumental

in the promotionofthe study to interested friends in the pedigree cat world.

There were, however, some drawbacks: with the way in which the owners were

recruited, it was not possible to ensure that all households included a minimum of

one case which fitted the study’s case description until the house was actually

visited. This led to the exclusion of eight households (59 cats) from the analysis due

to no cats fitting the case description. However, this was unavoidable, and the

number of households and cases which didfit the study description suggest that the

detailed case descriptionsin the information sheets given out to owners werehelpful.

Due to the recruitment protocol, it was not possible to enrol and visit control

households. Thus, as controls were sampled from the same households as cases the

comparison of household variables could not be examined in this study. Another

aspect whichit was difficult to address was the representation of different breeds in

the study: the nature of the recruitment protocol allowed for the inclusion ofall

breeds, however once breeders had become involved it seemslikely that word of the

study spread via breed clubs, or to breeders with similar interests, which may have

created some bias. The placing of advertisements in breed club journals might have

improved the diversity of breeds in the study; however, a broad representation of

different breeds was nonetheless achieved in the present study.

In conclusion, this study has presented novel findings across many variables which

may be associated with FCGSin a population which,to the author’s knowledge, has

so far not been studied in these numbers. FCGSis an area of concern to many cat

owners involved with pedigree cats, and this study has focussed on a specific

population of cats where previously extrapolation of results from populations of

mixed breeds of cats was the main source ofdata.
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6 Chapter Six

ANALYSIS OF THE MAJOR HISTOCOMPATIBILITY

COMPLEX (MHC) BY REFERENCE STRAND MEDIATED

CONFORMATIONAL ANALYSIS(RSCA)

6.1 INTRODUCTION

The major histocompatibility complex (MHC)is present in all higher species, and

three classes ofMHC(classI, II and III) are codedforbya tightly linked set of genes

(Kennedyet al, 2002b; Beck et al, 2005). Class I and class II MHCare bothlarge,

transmembrane glycoprotein molecules which display a very great degree of

polymorphism andplay an importantrole in the control of the host immuneresponse;

class I molecules are found on all nucleated mammalian cells and are responsible for

presentation of endogenously synthesised antigens; class II molecules are found on

antigen presenting cells (such as B-cells, epithelial cells and dendritic cells), and are

responsible for presenting exogenous antigens (Yuhki and O’Brien, 1997; Hugheset

al, 1998; Kennedyet al, 2002b).

In the cat, the MHC is also known asthe feline leukocyte antigen (FLA). Although

its structure has not been as extensively studied in cats as in other species such as

humans and mice, it has been found to differ from these species in certain ways: in

the MHCclass II region of the FLA the DQ region has been deleted, and the DP

region has become non-functional; however, the FLA shows expansion of the DRA

and DRB regions, possibly as a compensation for the lost genes (Yuhkiet al, 2003).

To date, most studies examining the FLA have looked at the polymorphic FLA-DRB

exon 2 region, and it has been confirmed that cats possess two to three DRB genes

which are expressed co-dominantly (Yuhki and O’Brien, 1997; Kuwahara et al,

2000; Kennedy et al, 2002b; Kennedy et al, 2003; Addie et al, 2004; Yuhkiet al,

2008).

There is evidence to suggest a link between certain MHC alleles and disease in

humansandin species of veterinary importance. In humans, oral cavity disease has
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been investigated in multiple studies, and a recent review reported significant

association between particular human leukocyte antigen (HLA)alleles and chronic or

aggressive periodontitis in Caucasian populations (Stein et al, 2008). In the dog,

diseases with significant associations with certain MHCalleles have been found to

include rheumatoid arthritis, diabetes mellitus, hypothyroidism, and immune

mediated haemolytic anaemia (Ollier et al, 2001; Kennedy et al, 2006a; Kennedy et

al, 2006b; Kennedy et al, 2006c; Kennedy et al, 2006d). No such studiesin the cat

(to the author’s knowledge) have yet revealed a definitive link between specific

MHCalleles and disease (Addie et al, 2004). However, this may in part be due to

the increased complexity of the FLA DRB region compared with other species and

the fact that its structure has not been fully elucidated (Yuhkiet al, 2007; Yuhkiet al,

2008).

The immunecells present in the normal feline oral cavity has been shown to include

dendritic cells displaying MHC class II (Harley et al, 2003b); taking this, and the

likelihood that susceptibility to disease may be determined in part by the host

immuneresponse, the aim of this study was to investigate a possible link between

FCGS and FLA-DRB1 alleles using Reference Strand-mediated Conformational

Analysis (RSCA).
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6.2 MATERIALS AND METHODS

6.2.1 Samples: Case Control Study in Veterinary Practices and Case Control Study

in Pedigree Households

Blood samples anticoagulated with EDTA were used as a source of DNA from cases

and control 3 cats in the vet case control study; saliva samples stored on sample

registration matrix cards were used for the cats in the pedigree case control study.

Sample collection protocols are described in chapter 2, sections 2.1.3 and 2.1.4.

6.2.2 DNA extraction

6.2.2.1 DNA extractionsfrom blood samples

When sampling for the case control study in veterinary practices was complete,

EDTAblood samples were taken from their storage at -20°C and thawed to room

temperature. DNA wasextracted from the blood using a DNEasy blood andtissue

kit (Qiagen) according to the manufacturer’s protocol (July 2006 handbook).

The maximum starting volume of 100pl of thawed blood was used for each sample.

In the elution step, the smaller volume of 100ul buffer AE was used, and this step

wasrepeated giving final eluate of 200ul.

6.2.2.2 DNA extractionfrom mouth swab samples

Note on the nomenclature of cards:

IsoCode ID and FTA Elute cards are matrices designed for the collection, storage

and preservation ofDNA from biological samples for DNA extraction for PCR. The

technology behind the two cards is the same, the name differing due to the

assimilation of the Schleicher and Schuell company by Whatman Plc, the latter

producing the same product but changing the name (personal communication, John

Dinan, Whatman plc). The first samples taken in the pedigree case control study

were stored on pre-existing stocks of IsoCode cards (figure 6.2.1a) with a colour

change indication system which identified the location of a colourless sample on the

card; when these stocks were used up the cards available for purchase from Whatman

Plc did not have the colour change indication available. Therefore, the sample was

always placed in the same location on the card (see diagram) to ensure that the area
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of maximum sample concentration was used for DNA extraction although not

visually indicated by a colour change.

   - ‘i

Figure 6.2.1:

(a) IsoCode card showing removal ofa 3mm’ square ofmatrixfrom area containing

saliva sample as indicated by colour change to white.

(b) FTA Elute card showing removal ofa 3mm? square of matrix from the top left

quarter ofthe top left ring on the card.

Sample matrix cards were stored individually at room temperature in a multibarrier

pouch until required for DNA extraction.

DNAextraction:

L. The multibarrier pouch was opened and the card removed. Four 3mm x 3mm

squares were cut out of each card for DNA extraction. The area of most intense

colour change was chosen in the IsoCode cards; in the FTA Elute cards the area

where the sample was known to be located was used.

2. The squares were transferred to a bijou containing 2ml sterile deionised

water. This was pulse vortexed for 10 seconds.

> The squares were then transferred, ensuring a minimum amount of the wash

water was taken with them (due to the PCR inhibitors it contained after washing) to

an eppendorf containing 5Oul deionisedsterile water.

4. Ensuring the squares were fully submerged, the eppendorf was transferred to

a heating block maintained at a temperature of 95°C and incubated for 15 minutes.
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ee After this time, the eppendorf was pulse vortexed 60 times for 1 second

pulses.

6. Steps 4 and 5 were repeated once.

e The squares were removed and discarded, and the remaining eluate was

frozen at -20°C until required for PCR.

Notes:

The aboveprotocol differed from the one provided by Whatmanin two ways:

1. Four 3 x 3mm squares of sample card were used instead of three 3mm

circular punches (no 3mm punchwasunavailable).

2. The volumeofwater used to elute the DNA was reduced from 100,to SOwl.

Both these changes resulted in an increased final concentration of DNA, which in

turn increased the potential for generating conclusive RSCAresults downstream.

6.2.3 Normalisation ofthe concentration ofDNA extractedfrom blood samples

Following DNA extraction, the DNA concentrations of the samples were measured

using the NanoDrop ND-1000 spectrophotometer (NanoDrop Technologies Inc.)

according to the manufacturer’s instructions. Each sample was measured three times

to ensure reproducibility of results, and an average of the three readings was taken

and used as the concentration ofDNA in each sample.

All samples were diluted to the concentration of most dilute sample, resulting in all

samples being normalised at 4.5ng/l.

Measurement of the DNA concentrations in the samples from the FTA elute and

IsoCode cards was not possible by this method due to fragments of fibres from the

card matrices remaining in suspension in the eluates; this was further complicated by

a pink/purple colouration of the eluates from the IsoCode samples from the colour

change dye in the matrix. The concentration of DNA in these samples was not

analysed.
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6.2.4 Polymerase chain reaction

Polymerase chain reaction (PCR) was used to amplify the major histocompatibility

complex (MHC)class II DRB exon 2 region ofthe cats’ DNA in all samples. Two

sets of primers were used: one set which yielded a product of 238 base pairs

(DRB61a/ DRB219) had been extensively used in previous studies (Kennedyet al,

2002b; Kennedyet al, 2003; Addieet al, 2004), but did not appear to be successful in

amplifying all alleles. The other, more newly developed primers (FLA Gen F/ FLA

Gen R) were designed to attempt to include more of the DRB region by being

intronic. However, these newer primers had not been extensively tested prior to use

in this study, and the exact size of the product had not been ascertained.

 

PCR primer Sequence (5’ — 3’)

DRB6la (forward) CCG CTG CAC TGT GAA GCT

DRB219(reverse) CCA CAC AGC ACG TTT C

FLA Gen F (forward) ACG TCG CAC TCT CGC AGG GA

FLA Gen (reverse) GCG TCC AGG AGG AGG CGG

 

 

 

    
 

Amplification of the feline leukocyte antigen (FLA) DRB region was carried out

using Pfu Turbo DNA polymerase (Stratagene®) or Herculase® DNA polymerase

(Stratagene®) and either oligonucleotide primer pair DRB61a/ DRB219 or FLA Gen

F/ FLA Gen R (MWG-Biotech; Germany) in SOul reaction volumes. Each 50ul

volume consisted of 5ul of ready prepared cDNA as template, 0.44M each of

forward primer and reverse primer, 2.5U of Herculase® Hotstart PCR Master Mix

(Stratagene®) (containing DNA polymerase [predominantly Pfu DNA polymerase],

combined with thermostable ArchaeMaxx® polymerase enhancing factor and

Taq2000™ DNA polymerase), optimised PCR reaction buffer, magnesium and

dNTPs] and 18yl distilled water. Thermal cycling conditions consisted of DNA

denaturation at 95°C for 2 minutes, followed by 30 cycles of denaturation at 95°C for

30 seconds, primer annealing at 57°C for 30 seconds and primer extension at 72°C

for 60 seconds. A final extension was performed at 72°C for 10 minutes. The

resulting PCR products were run on a 1.5% agarose gel, against the ®X174 ladder

(Thermo Scientific) (figure 6.2.2) and visualised with ethidium bromidestaining

underultraviolet light.
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Figure 6.2.2: DNAfragmentsizes (base pairs)

represented by ®X174 ladder

6.2.5 Hybridisation withfluorescein labelled reference strand (FLR)

Prior to running the samples with RSCA, the PCR products of both primer sets were

hybridised with known alleles labelled with fluorescein, known as fluroescein

labelled reference strands (FLRs). The FLRs were manufactured according to

previously published protocols (Kennedy et al, 2003) and kindly supplied by Dr.

Lorna Kennedy. (Briefly, known alleles were cloned using plasmids; these were

amplified by PCR using primers labelled with fluorescein, thus yielding fluorescent

labelled alleles, or reference strands.) Hybridisation causes the formation of

duplexes between FLRs and sample PCR products. To do this, 2ul of FLR and 2ul

of PCR sample product were loaded into wells in a 384 well plate; each sample

product was hybridised with each of four different FLRs in different wells. Thermal

conditions for hybridisation consisted of incubation at 95°C for 10 minutes followed

by 55°C for 15 minutes and 4°C for 15 minutes, with a 1°C/second ramp between

eachstep.

6.2.6 Reference strand conformational analysis

Eight microlitres of distilled water was addedto each hybridisation product; then 2ul

of each mixture was transferred to a new 384 well plate. To each well, 0.5ul of

Rox2500™size standard (Applied Biosystems, Warrington, UK) and 7.5ul water
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were added, making a total volume of 101 per well. The plate was then run on an

ABI 3100 DNAanalyser (Applied Biosystems) using a 50cm capillary array and 4%

Genescan non-denaturing polymer (Applied Biosystems). The run conditions were

injection voltage 15kV,injection time 15s, run voltage 15kV, run temperature 30°C,

and each run took 30 minutes.
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6.3 RESULTS

Of the two primersets, both were fairly successful amplifying DNA from blood

samples(figure 6.3.1), but FLA Gen F/ FLA Gen R wasvery poor amplifying DNA

from oropharyngeal swab samples compared with DRB61a/ DRB219, regardless of

whether IsoCode papers or FTA Elute cards had been used(figures 6.3.2 and 6.3.3).

High molec-
ular weight
band of
unknown
origin

FLA-DRB

(a

Figure 6.3.1: samples rightto left: 1-12, (negative control (c) next to BX174 ladder),

 

DNA extractedfrom blood samples, amplified usingprimers

DRB61a/DRB219 (a), and FLA Gen F/FLA Gen R (6).

Baeueeeeeaaee

FLA-DRB

(a

Figure 6.3.2: samples right to left: 86-96 (negative control (c) next to ®X174

ladder), DNA extractedfrom blood samples (86-89) and IsoCode papers (90-97),

amplified usingprimers DRB61a/DRB219 (a), andFLA Gen F/FLA Gen R (6).

 

FLA-DRB FLA-DRB

 

Figure 6.3.3: samples right to left: 67, 69, 256-265 (negative control (c) next to

®X174 ladder), DNA extractedfrom blood samples (67, 69) and FTA Elute cards

(256-265), amplified usingprimers DRB61a/DRB219 (a), andFLA Gen F/FLA Gen

R (6).
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Due to the poor PCRresults for the oropharyngeal swabs with the newer primers

(FLA Gen F/ FLA Gen R), only the products of the older, established primers

(DRB61a/ DRB219) were considered for RSCA. All gels appeared to show a high

molecular weight band in all reactions, including DNA extracted from blood and

oropharyngeal swab samples, as well as negative controls. The origin of this bandis

unknown,butit was distinct from the expected PCR products and did not appear to

interfere with RSCA, as demonstrated by the negative control RSCA results (see

page 173).

RSCAwasrun onthefirst 96 well plate ofPCR products from DNAextracted from

blood samples 1 to 85 (from the vet case control study) according to the protocol

described in the materials and methods, using four FLRs known as “f4”, “f5”, “f6”

and “f7” (figures 6.3.4 and 6.3.5). The run yielded interpretable results for most

samples from all FLRs with negative control traces indicating no signs of

contamination (figure 6.3.6); however, the amplitude of the allele peaks on the traces

was not as high as anticipated. The subsequent run using the swabs from

oropharyngeal swabs was unsuccessful in producing any traces for many samples,

and those for which a trace could be calculated by the analyser software were not

interpretable (figure 6.3.7).

Table 6.3.1: numbers ofalleles in samples 1-85(DNA extractedfrom blood)
 

 

 

 

  

FLR case/control 1 allele 2alleles 3 alleles 4alleles Salleles 6 alleles Mean numberof

alleles per cat
£4 cases 1 14 8 12 3 0 2.47

controls 3 6 9 11 4 1 2.95

£5 cases qT 9 11 8 4 1 2.47

controls 5 6 12 8 5 0 2.89

f6 cases 6 10 14 6 2 1 2.3

controls 6 13 11 4 1 1 2.42

{7 cases 6 14 10 9 0 0 2.13

controls 3 9 14 4 2 0 2.34   
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Figure 6.3.4: results of reference strand mediated conformational analysis in four

cats using fluorescent labelled reference strand “F4” showing allele migration

patterns; alleles are denoted bypeaks. (DNA extractedfrom blood.)
Sel et rere pp ce hae eee TT PsGrecLc ae ce bet tt ete cet pr tei

450 460 470 480 490 500 510 520 530 540

¢42a_k001_f4a_A03_02.fsa 2Blue k001_f4a

200

FLR \/ Es
(F4) Z 50

 

 

  

 

 

 

  

 

 

454.84 [aes.e4] [404.06 [519.92]
[500.09]

c42a_k002_f4a_A0S_O1fsa 1Blue k002_f4a
400
300
200
100

[481713] [494.19] 516.17] [51a79]
[ae

c42a_k003_f4a_A07_02fsa 2Blue k003_f4a
400
300
200
100

48066] [510.44] [520.54]
 

c42a_k004_f4a_A09_01.fsa 1Blue k004_f4a

200        . a 
[481.70] 494.09

499.77



Chapter 6 i172 = RSCA

Figure 6.3.5: results ofreference strand mediated conformational analysis in one cat

using showingallele migration patterns withfour differentfluorescent labelled

reference strands “f4” “f5”, “f6” and “f7”. Alleles are denoted bypeaks. (DNA

extractedfrom blood.)
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Additional runs of samples from both blood and oropharyngealorigins did not result

in improved outputs, therefore only the most successful run, of samples from blood,

(shown in figures 6.3.4 and 6.3.5) was analysed. The numbers of distinct peaks

(alleles) for each cat were recorded from each FLR. The average numberofalleles

displayed by cases and controls with each individual FLR appeared to show a trend

for cases to have slightly fewer alleles than controls (table 6.3.1; figure 6.3.8).

However, when the highest numberofalleles detected in any trace across all four

FLRs was recorded (the highest number being the most likely numberofalleles

present in that particular cat) (figure 6.3.9), despite a slight trend for cases to have

feweralleles than controls this was notsignificant.
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Figure 6.3.6: results ofcontrol reference strand mediated conformational analysis of

three representative negative control samples, using fluorescent labelled reference

strand “f4”. No discernable allele peaks are seen other than the “f4” peak,

indicating a lack ofcontamination.
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Figure 6.3.7: results offailed reference strand mediated conformational analysis in

four cats using fluorescent labelled reference strand “f4”. No discernable allele

peaksare seen. (DNA extractedfrom saliva.)
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Figure 6.3.8: mean numberofalleles in cases ofECGS and controls detected by

each offourfluorescentlabelled reference strands (“f4” “f5”, “f6” and “f7”). Red

markers represent cases; blue markers represent controls.
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Figure 6.3.9: maximum numberofalleles in cases ofFCGS (n = 47) and controls

(n = 38) detected by any offour differentfluorescentlabelled using reference strands

reference strand mediated conformational analysis; numbers over bars show number

ofcats represented.
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6.4 DISCUSSION

The alleles an individual carries on their MHC have been shown to be significantly

associated with some disease processes and immune-mediated syndromes in man and

in species of veterinary importance (Ollier et al, 2001; Kennedy et al, 2006a;

Kennedy et al, 2006b; Kennedy et al, 2006c; Kennedy et al, 2006d; Stein et al,

2008). This was not the case in the present study despite the slight trend for cases to

display smaller numbers ofalleles than controls; however there were unfortunately

limitations to these experiments, both inherent to the process ofRSCA in the cat, and

within this study.

To date,it is still not known exactly how manyloci cats have on the FLA DRB exon

2 region. Based on previous studies using PCR,it has been suggested that cats carry

either two or three loci on exon 2 (Kennedyet al, 2003). Recent sequencing of the

FLAoftwo individuals revealed three in both instances (Yuhkiet al, 2008).

If all cats do carry three loci, this would indicate non-recognition of alleles in our

study: of the cats where the results could be analysed, 23% (11/47) of cases and 13%

(5/38) of controls exhibited two or fewer alleles even when the results from all four

FLRs were taken into account. However, if cats have either two or three loci, only

cats with less than twoallele peaks would indicate non-recognition ofalleles; in this

scenario this would indicate accurate allele recognition in 98% (46/47) of cases and

100% (38/38) of controls in this study. The latter hypothesis, however, still does not

account for the one cat (a case), which demonstrated one allele peak with each of

three FLRs, and no allele peaks with the fourth FLR. This could be a result of failure

of the primers to amplify all alleles in this cat, or masking of an allele peak by the

FLR peak if FLR was very similar to the allele. Alternatively, it is possible that

some cats might only have one locus (which would make this individual

homozygous). It is possible that the elucidation of the whole feline genome may

enable better primers to be created, however it is likely that the sequencing of

multiple cats would be necessary to evaluate the true degree of variation between

individuals in this region. It is also possible that full genome sequencing could lead

to the identification of other genes which warrant investigationin this area.
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No set of published primers used for amplifying the highly polymorphic exon 2

region of the FLA class II molecule has been conclusively shown to include the loci

for all alleles; however, until it is known how manyalleles (with what variation) cats

carry, it is very difficult to assess the efficacy of a primer set. Further sequencing of

multiple individuals and comparison with RSCA results from the same animalswill

be required before the true variation of the structure of the FLA DRB region can be

fully elucidated.

The development of the FLA Gen F/ FLA Gen R primerset was designed to address

this problem by amplifying a larger sequence of host DNA. Unfortunately, there was

a dual problem with these primers in this study: firstly, and most importantly, the

development of FLRs for products of the FLA Gen F/ FLA Gen R primers wasstill

in progress, and not yet fully completed; secondly, this primer set was less successful

at amplifying the sample DNA (markedly so for the oropharyngeal samples) than

from the DRB61a/ DRB219 primers, leading to very low or even undetectable yield

ofPCR product in some samples. In the majority of reactions, the DRB61a/ DRB219

primers yielded more product than the FLA Gen F/ FLA Gen R; howeverthe reverse

was seen in somereactions. The reason for these discrepancies was not elucidated.

A positive control was not used in the PCR reactions, but might have helped identify

possible problemssuch as the presence ofPCR inhibitors in reaction mixtures.

Another area where problems arose was that the AB3100 analyser which performed

the RSCA was not producing allele peaks of as large an amplitude as would be

expected when samples were prepared for RSCA and run according to methods

tested in the past (using DRB61a/ DRB219 primers on DNA extracted from blood)

(Kennedyet al, 2002b ; Kennedyet al, 2003). Such low amplitude peaks increased

the number of traces which could not be read because possible true peaks were

potentially masked by “interference”. A variety of alterations were made in the

proportions of size standard, FLR and sample concentration, and the buffer was

changedin the analyser, but with little or no improvementto the results. It is likely

that the analyser itself required a replacement capillary array, however due to

considerations of running out of samples and time, further experiments were not

carried out. A further possibility would be to have returned to and reoptimised the

PCR assay followed; however this was beyond scope of the project, and the assay.
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has been shown to work previously (Yuhki and O’Brien, 1997; Kennedy et al,

2002b; Kennedyet al, 2003; Addie et al, 2004)

The various obstacles met during the courseof this part of the study meantthat only

the results from relatively small sample group of cats could be analysed due to the

restrictions on obtaining blood samples from pet cats. The disappointingresults from

the IsoCode and FTA Elute samples may be due to small DNA yields from saliva

samples (although the concentration ofDNA extracted from these matrices could not

be measuredin this study); techniques such as whole genome amplification (WGA)

or the development and use of a nested PCR might have improved the yield of

product, which could have increased the likelihood of success when using RSCA.

Due to the non-invasive technique of sample collection used to obtain DNA in this

way, optimisation of the processing of these cards would be very valuable as it would

enable larger populations to be sampled much morereadily than by using blood

samples. However, IsoCode and FTA Elute cards are designed for the long term

storage of samples, and there is therefore scope for future analysis of the pedigree

samples with regard not only to FCGS, but also the inheritance patterns between

individuals, and the investigation into the possibility of reduced genetic variation in

the MHC which has previously been discovered in certain breeds of dog and

suspected in the Burmese cat breed (Kennedyet al, 2003; Addie et al, 2004).

The role of RSCA asa fast, relatively inexpensive and high throughput method of

analysing the MHCis not in doubt in many species, and it is highly likely it will

become equally valuable in the cat in the near future (Kennedy et al, 2003).

However, the FLA differs from and is more complex than the species on which most

of this work has been previously carried out, and as a result, it is likely that more

work needs to be done before studies on the effect of different alleles on disease

syndromescan be conclusively evaluated.
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7 Chapter Seven

GENERAL DISCUSSION:

This thesis has investigated aspects of feline chronic gingivo-stomatitis (FCGS)

using several different approaches, and obtained data from a total of 113 cases of

FCGSplus reference population or control cats. Both the prevalence study and the

case control study in veterinary practices sampled vet-visiting cats in the north west

of England, while the case control study in pedigree households targeted a pedigree

cat sample population across the UK. This chapter drawsthe results from these three

studies together in relation to each other and to other published work, and includes

discussion of the possible implications of ourfindings.

7.1: Comparison ofFCGS with chronic oral inflammatory disease in other species:

Chronic oral inflammatory disease has been described in man and in mammalian

species of veterinary importance, although to the author’s knowledge, no clear link

between these diseases and a virus has been established which is comparable to the

link between feline calicivirus (FCV) and FCGS. Certain parallels might be drawn

with the chronic ulcerative stomatitis that a minority of sufferers develop as part of

the Crohn’s disease syndrome, a chronic inflammatory gastrointestinal disease of

people whoseaetiology has not been fully elucidated (Mishinaet al, 1996; Joseet al,

2009). It has, as in FCGS, been proposed that the ulcerative, granulomatous

inflammation results from an abnormal immune response to antigens, possibly

involving increased mucosal permeability (MacDonald, 1993). Although infectious

agents have been associated with Crohn’s disease, a recent study found that selected

pathogens were only detected in 34% of 56 sufferers compared with 60% of 20

control patients (Knoselet al, 2009).

Dogs may suffer from gingival hyperplasia, usually in the form of epulis

development (suspected to be a consequence of papillomavirus exposure), or as a

chronic inflammatory response to calculus formation and plaque bacteria (Wiggs and

Lobprise, 1997a). A severe ulceromembranousstomatitis (sometimes referred to as

trench mouth) has also been documented, and is thought to result from secondary
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infection with spirochaetes and fusiform bacteria of oral mucosa which is already

compromised by periodontal disease or other oral lesions (Mikx et al, 1990; Wiggs

and Lobprise, 1997a). Acute infection with Leptospira species can cause oral

mucous membrane congestion, haemorrhage and sometimesulceration, although the

latter is thought to be due to uraemia; dogs acutely infected with canine distemper

virus may manifest clinical signs of oral hyperaemia and ulceration with increased

salivation (Wiggs and Lobprise, 1997a). A virus resembling FCV has beenisolated

from a dog presenting with acute oral vesicular clinical signs (Evermann et al, 1981)

as well as caninecalicivirus, the latter being associated with gastrointestinal disease

(Roerink et al, 1999; Martella et al, 2002; Mochizuki et al, 2002), but to the author’s

knowledge no link has been made between caliciviruses and chronic oral disease in

the dog.

Maltese dogs and Cavalier King Charles Spaniels may suffer from a form of

ulcerative stomatitis which is more comparable to FCGS due to increased

immunoglobulin-G (IgG) and immune complex deposition leading to excessive host

response to mild periodontal disease; this may be a result of plaque intolerance

following the development of “kissing lesions” between calculus on canine and/or

carnassials teeth and buccal mucosa leading to mucosal ulceration (Harveyetal,

1989; Joffe et al, 1995; Wiggs, 1995). However, there is no evidence for the

implication ofcalicivirusin the aetiology of this syndromein dogs.

7.2: Comparison ofvariables evaluated by all three studies:

The median agesof cases in the prevalence study (8 years, 11.5 months) and the case

gtcontrol study in veterinary practices (8 years, 4 months) were very similar (table

7.1). The median ages of controls from the same studies (6 years, 8 months and 8

years, 4 months respectively) were not as comparable (table 7.1), but the age of

controls in the case control study may have been influenced by the controls which

were blood sampled (control3s), as they tended to come from an older demographic

(median age of control3s: 11 years). The median age of the controls without blood

samples (controlls and control2s) was considerably closer to the prevalence study’s

overall population median age, at 6 years. In neither study wasthe variation in age

between cases and reference cats significantly different. The median ages of cases
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from both veterinary practice-based studies is comparable (although little higher in

the prevalence study) to median and mean ages of cases ranging from 7 to 8.3 years

documented by previous studies (Johnessee and Hurvitz, 1983; Knowles, 1988;

White et al, 1992; Hennet, 1997; Harley, 2000); they are, however, rather older than

one study which found a mean age of 5.7 years (Thompsonetal, 1984)

The median ages of cases and controls in the case control study in pedigree

households (5 years, 8 months, and 4 years, respectively) were not only significantly

different from each other (with increasing age a significant and cumulative risk

factor in univariable and multivariable analysis), but also younger than in either of

the studies of vet-visiting cats (table 7.1). This is likely to reflect the large

proportion of households in the pedigree case control study which were involved in

commercially breeding cats, where the rehoming of cats past optimal breeding age

was not uncommon. It has previously been proposed that pedigree cats may be

affected by FCGSat a younger age than non-pedigrees (Harley, 2000) and while this

maybethe case,it is also possible that in the current study the retention of cases in

pedigree households (due to the unsuitability of rehoming a cat with a chronic health

problem) could have influenced the age distribution of cases and controls. The

median age of cases in our pedigree study is also younger than generally reported by

other authors (see previous paragraph), although similar to the aforementioned study

by Thompsonet al (1984) who found a meanage of 5.7 years in a group of 10 cases

of unspecified breed. The reason for the similarity between our pedigree results and

the study by Thompsonetal is not clear, and may be coincidental.

Syndromes described in the literature as “juvenile onset gingivitis-periodontitis”,

consisting of proliferative gingivitis around the time of eruption of permanent

dentition and a “marginal gingivitis” described in Siamese and Maine Coon breeds

are sometimes considered as clinical entities separate from FCGS although at the

current time this has not been conclusively demonstrated (Williams and Aller, 1992).

It is possible that a link exists between either or both of these conditions and FCGS,

which would draw further together the tendency reported by these studies and other

literature for pedigree cats to become affected by FCGSat a younger age than those

of mixed breed.
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There wasno significant difference in the proportion of either sex in the two studies

of vet visiting cats (table 7.1), but in the case control study in pedigree households,

cases were significantly more likely to be female on univariable analysis. The

implications of this finding are not clear, but it could be speculated that increased

physiological stress (and accompanying immune suppression) caused by pregnancy

and lactation could predispose some breeding queens to health problems including

FCGS.

Pedigree cats were in the minority in both studies carried out in veterinary practices

(table 7.1), and as a demographic group werenotsignificantly associated with FCGS

in either study. Cases of FCGS in pedigree breeds were represented with differing

frequencies in each of these two studies, but the numbers were very small. The

method of recruitment in the pedigree study and the lack of availability of an

accurate census of pedigree cats in the UK for comparison meantthat it was not valid

to calculate breed predisposition in this population. From the households sampled,

however, the Siamese breed and(to a lesser extent) the Oriental were represented at

higher percentages in the case group than in the control group (appendix 14); the

Siamese has been reported as being possibly predisposed to FCGS (Williams and

Aller, 1992).

The anatomical location of FCGS lesions was recorded in casesin all three studies.

The three most commonly affected regions were the gingivae, the periodontal area

and the fauces/palatoglossal folds; although the frequency with which each was

documented varied a little between studies (table 7.1), the overall percentages were

broadly comparable to previous studies (White et al, 1992; Hennet, 1997).

Isolation of FCV wasconsistently high in cases acrossall three studies (table 7.1),

and significantly higher than in controls where available; this will be discussed in

moredetail in section 7.3.
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Table 7.1: comparable data between the prevalence study and the two case control

studies:

 

Prevalence study in Case control study in Case control study in

 

 

veterinary practices * veterinary practices pedigree households
sample

cases 3 cases controls cases controls
population

Numberofcats 34 4858 48 123 31 151

FCVisolation (%) 71t 88 16 74 37

Age (median) 8yll.5m 6y8m 8y 4m 8y 4m 5y 8m Ay
Sex:

Male (%) 52 50 62 51 23 39
Female (%) 48 50 38 49 77 61

Breed:
Non-pedigree (%) 94 90 84 81 0 2
Pedigree (%) 6 10 16 19 100 98

FCGSlesions:
Gingival mucosa (%) 82 88 87
Periodontal area (%) 76 78 84
Fauces (%) 68 88 68
Buccal mucosa (%) 27 31 52

Population: NW Englandvet practices NW Englandvetpractices UK households

Selection of controls:  All non-FCGScats seen

during sample period  Three non-FCGS,vet-

visiting cats per case  All non-FCGScats in

household  
 

* in order to be comparable with datafrom the case control studies, resultsfrom the

prevalence study have been adjusted to exclude missing data and therefore vary

slightlyfrom those presented in chapter3.

f data only availablefor seven of31 cases.
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7.3: Comparison of risk factors identified by the case control study in veterinary

practices, and the case control study in pedigree households:

In both case control studies, FCV shedding was the most significant risk factor for

FCGS. In the case control study in veterinary practices (88% of cases shedding FCV

compared with 15% of controls) it was the only variable required in any

multivariable model; in the case control study in pedigree households (74% of cases

shedding FCV compared with 37% ofcontrols) it was the most significant variable in

the multivariable model. Previous studies have also found a large majority of FCGS

cases (60-100%) to be shedding FCV compared with controls (0-21%) (Thompsonet

al, 1984; Knowleset al, 1989; Zetner et al, 1989; Harbouret al, 1991; Harley, 2000;

Lommerand Verstraete, 2003). The consistently high percentages reported of FCGS

cats which shed FCV would suggest that many maybepersistently infected with the

virus; this is supported by results from a study where cats with FCGS were tested on

two separate occasions six months apart, and FCV wasisolated from 87% and 93%

of 30 cats on the first and second occasions respectively (Harley, 2000).

Additionally, another study has reported the cessation of FCV shedding in cat,

concurrent with the resolution of clinical signs of FCGS (Addie et al, 2003). True

persistent infection with FCV has been found to be uncommonin cats, with many

apparently persistent shedders actually undergoing cycles of shedding, virus

elimination, susceptibility and reinfection, especially within multicat households

(Coyne et al, 2006c; Coyne et al, 2007b). Further studies following the shedding

patterns of cases of FCGS over time would be required to identify whether cases

weretruly persistently infected.

As in previous studies, our case control study in veterinary practices found on

univariable analysis that cases had significantly higher globulin (and therefore also

higher total protein levels and lower albumin:globulin ratios) than controls

(Johnessee and Hurvitz, 1983; White et al, 1992; Harley, 2000). This is not a

surprising finding, and previous studies have shown the elevated globulin fraction to

represent a broad polyclonal hypergammaglobulinaemia (Johnessee and Hurvitz,

1983; Zetner et al, 1989; White et al, 1992; Harley, 2000). It has not been

established whether this increase in antibody production represents increased

antigenic stimulation following reduced mucosal integrity in the oral cavity (Harley,

2000), or whether it could be associated with altered B cell function, such as
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dysregulation as may occur in FIV infection (Ackley et al, 1990), or altered

production of cytokines such as interleukin-6 (IL-6), a B cell activator (Hiranoetal,

1986) Regardless of their cause, however, these variables were not offered for

inclusion in the multivariable model as they are likely to represent a consequence

rather than a risk for FCGS.

In contrast to previous studies (Knowles, 1988), increasing age was not found to be a

risk factor in the cats sampled from the vet visiting population. It was, however, a

significant and cumulative risk factor in the cats from pedigree households on both

univariable and multivariable analysis (table 7.2); factors which might have

contributed to this result are discussed in section 7.2. Similarly, while previous

studies and our case control study in veterinary practices found no sex predisposition

to FCGS (Johnessee and Hurvitz, 1983; Knowles, 1988; White et al, 1992; Harley,

2000), cases in the pedigree case control study were significantly more likely to be

female than male on univariable analysis (table 7.2). Again, the reasonsfor this are

unclear, but are discussed in section 7.2.

Cases in the vet case control study were found to be significantly more likely to be

fed softer foods such as “human food” and pouches on univariable analysis (table

7.2); these variables were not put forward for multivariable analysis as it is possible

that the diet reflected changes made as a consequence of FCGS rather than

representing a risk factor. This would be difficult to assess objectively without a

study which evaluated cats prior to the development of FCGS as well as after (see

section 7.5), although in studies by Knowles (1988) owners recalled having made

little change to their cats’ diet following the diagnosis of FCGS. This difference in

food type fed to cases and controls was not seen in the pedigree household case

control study, possibly because multiple different preparations of food were often

offered to all cats in sampled households, leadingto little within-household variation

of food types offered between cases and controls. It is possible that softer foods

were favoured by cases in pedigree households, but the feeding behaviour of an

individual could be easy to overlook in a multicat situation.

Hunting activity in general, and hunting birds in particular, were significant risk

factors on univariable analysis for cases sampled in the veterinary practice case
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control study; hunting birds wasalso significant on multivariable analysis of owner

questionnaire data when considered as a dataset independently (excluding FCV)

(table 7.2). These findings were not reflected in the pedigree case control study;

however only a minority of cats in the pedigree households sampled had free access

to the outdoors with the remaindereither being kept exclusively indoors, or allowed

out only in enclosed runs, which would largely restrict huntingactivities.

While no specific origin of cats was associated with FCGSin the vet case control

study, having obtained a cat from another breeder was a significant risk factor on

univariable and multivariable analysis in the pedigree case control study. The

reasons for this are not clear; it is possible that a kitten from a different breeding

household might be more susceptible to newly encountered strains of FCV present in

its new household; it is also possible that a breeder might be less likely to retain

kittens with a history ofFCGSin their lineage.

Past breeding activity of a cat was a significant risk factor for FCGS in the pedigree

case control study on univariable and multivariable analysis. The reasons behindthis

are not obvious, but may be related to the physiological stress of pregnancy and

lactation (in the females) as well as travelling and interacting with unfamiliar cats

when at stud. Additionally, the potential exposure to pathogens from other cats,

particularly exposure to FCVstrains from a different household (see above) may also

play a part.

The presence of increasing numbers of other cats in a household was a significant

and cumulative risk factor for FCGSin the case control study in veterinary practices

(table 7.2); this variable could not be assessed in the pedigree case control study due

to the absence of control households. Increased numbers of cats in households or

colonies have previously been associated with higher prevalence rates of FCV than

in the general population (Coyneet al, 2006c; Porter et al, 2008). It may therefore be

that cats in these circumstancesare more likely to be subject to frequent challenge by

FCVthan in households with smaller numbers of cats by means of cyclical infection

and/or reinfection (Coyne et al, 2006c; Coyneet al, 2007b), or by infection brought

in via contact outdoors with other cats; the introduction of new cats into closed

households, and (most relevant to pedigree households) visits to stud cats and to cat
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shows. This elevated FCV challenge might be behind the increased risk for FCGS of

cats from larger households.

Having suffered from respiratory disease in the past was a significant risk factor for

FCGS in cats in the pedigree case control study on univariable and multivariable

analysis, but was not significantly associated with FCGSin the vet case control study

(table 7.2). However, pastoral or nasal ulceration approachedsignificance in the vet

case control study, and this clinical sign and clear nasal discharge were significant

risk factors for cats in the pedigree case control study on univariable analysis (these

variables were not included in the multivariable model due to correlation with the

variable “past respiratory disease”). These findings in the case control study in

pedigree households seem to suggest a potential link between the high rate of FCV

shedding and the presence ofFCGS. However, respiratory disease may be caused by

other pathogens and does not necessarily implicate FCV; it has additionally been

shown in a recent study that FCV maybeisolated from similar proportions of cats

with and without a history of past respiratory disease (Porter et al, 2008). No

association was found in either the veterinary or pedigree case control study between

FCGSand feline herpesvirus-1 (FHV-1); this is a similar to the findings of other

studies (Thompsonet al, 1984; Harbour et al, 1991) although it contrasts with one

where FHV-1 and FCV were found with a similar high prevalence in cats with FCGS

(Lommerand Verstraete, 2001). FCV is faster-growing in cell culture than FHV-1,

however, so in order to evaluate the possibility of a masking effect of FHV-1 by

FCV a moresensitive method such as PCR could be used on the archived samples to

look for viral DNA (Maggset al, 2005). Not all positive FHV-1 PCR results are

associated with clinical disease, however: reactivation of a latent infection due to a

non-FCGSrelated cause or a period of intermittent shedding would also give positive

PCR results, so the interpretation of such results can be problematic (Maggsetal,

2005). Despite this, due to the case control study design of the veterinary and

pedigree studies it would be possible to compare the level of FHV-1 detected by

PCR in cases against the control group results, although the results would still

require careful interpretation due to the considerations detailed above.

In the vet case control study, vaccination had a significant and cumulative protective

effect on univariable analysis (and on multivariable analysis of the owner
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questionnaire data when FCV was excluded) (table 7.2). It is difficult outside a

clinical trial situation to evaluate different vaccine makes, or types (which consist of

live attenuated virus or inactivated virus, with or without adjuvant) because many

cats have been vaccinated with more than one company’s product, and in the case of

older cats or cats adopted as adults it may not be possible to obtain clinical records

detailing early vaccinations. Vaccination against FCV reduces the severity of

clinical signs, but vaccinated cats maystill become infected and shed virus (Radford

et al, 2006) although several studies have found vaccination to have a protective

effect on FCV shedding (Binnset al, 2000; Helps et al, 2005; Porter et al, 2008) and

one vaccine has been shown to reduce shedding post-FCV challenge (Poulet etal,

2008). Although the exact role that FCV plays in FCGShas not been ascertained,it

is possible that the protective effect of vaccination foundin the vet case control study

is related to the protection it has been shown to confer against FCV shedding. It is

likely that this effect will be better understood once the part FCV plays in this

disease syndromeis fully elucidated.

In the case control study in veterinary practices, tartar accumulation wasa significant

and cumulative risk factor for FCGS on univariable analysis, and was the only

variable required by the multivariable model when only the vet questionnaire data

were examined(i.e. excluding FCV). This variable was not examined in controls in

the pedigree study, so unfortunately comparison between the two studies was not

possible. It has been suggested that cats with FCGSare particularly sensitive to

plaque bacteria and may also demonstrate a greater accumulation of plaque than non-

FCGScats (Crossley, 1991; Diehl and Rosychuk, 1993). The degree of tartar

accumulation has not been shown to besignificantly associated with the severity of

stomatitis in cases of FCGS,but the distribution of calculus has been shown toreflect

the distribution of FCGS lesions (Knowles, 1988; Harley, 2000). A connection

between the development of plaque (leading to tartar accumulation) and FCGS in

susceptible cats (possibly in conjunction with an immunological deficit) has been

suggested, although a cause and effect relationship has yet to be demonstrated

(Hennet, 1997). In dogs, for example, calculus development and plaque bacteria are

considered to be involved in the pathogenesis of a chronic ulcerative stomatitis

which occurs predominantly in Maltese dogs and Cavalier King Charles Spaniels

(see section 7.1) (Wiggs and Lobprise, 1997a). The results of our study seem to
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support this possibility; however, in contrast to previous studies (Knowles, 1988;

Hennet, 1997) the levels of tartar accumulation analysed in the vet case control study

were subjective observations by different veterinary surgeons based on examination

of conscious cats. To examinethis variable further it would be preferable to compare

values determined according to a predetermined calculus index between cases and

controls in anaesthetised subjects, however unlike with referral patients, this could

not reasonably be required of cases seen in first opinion veterinary practice for

several reasons.It is likely that a proportion of cases would already have undergone

someofthese procedures previously, that the cost of certain treatments or procedures

would eliminate some cases from participating (cases which would be unlikely to

have been represented in a referral situation), and that the requirement for a general

anaesthetic necessary for the standardised scoring of the oral cavity would not be

possible (without a Home Office license) unless the cat was scheduled for the

procedureaspart of its treatment.
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Table 7.2: variables from the case control studies which were significant on
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univariable analysis, and on multivariable analysis where indicated*.
 

Case control study in Case control study in

 

 

CEEeC veterinary practices pedigree households

FCVisolation significant risk factor* significantrisk factor*

Elevated globulins
(therefore also total proteins, and

decreased albumin:globulin ratio)

Sex:

Female

Diet:

“Human food”

Pouches

Hunting behaviour:
Hunts

Catchesbirds

Origin:
Bought from breeder

History of breeding

Increased numberofcats in

household

Past respiratory disease:
Suffered from past respiratory
disease

Oral/nasal ulcer

Clear nasal discharge

Increasing level oftartar

Increasing age  

significant risk factor

significant risk factor
significant risk factor

significantrisk factor
significantrisk factort'

significant risk factor

(approachedsignificance as

risk factor)

significant risk factor}?  

significant risk factor

significant risk factor*

significant risk factor*

significant risk factor*

significant risk factor

significant risk factor

t

significant risk factor

 

* also significant on multivariable analysis ofall resultsfrom the study.

f also significant on multivariable analysis of 1) owner questionnaire data only; and

2) vet questionnaire data only.

f not assessed
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7.4: Discussion of the use of reference strand-mediated conformational analysis

(RSCA)for examining the genetic diversity ofthefeline leukocyte antigen (FLA):

Previous studies have found links between certain disease syndromes in humans and

animals, and the expression of certain alleles on the major histocompatibility

complex (MHC) class II region, including chronic or aggressive periodontitis in

humans, and diseases including immune mediated syndromesin the dog (Ollier etal,

2001; Kennedyet al, 2006a; Kennedyet al, 2006b; Kennedyet al, 2006c, Kennedy et

al, 2006d). The aim of our study wasto evaluate the feline leukocyte antigen (FLA)

for any differences in the numberofalleles carried on the polymorphic FLA-DRB

exon 2 region by cases and controls, using reference strand-mediated conformational

analysis (RSCA). This part of the study was subject to various technical problems

which could not be resolved within the timeframe available; however, it may prove

valuable as a pilot study for future, more extensive studies ofDNA from the samples

collected (see section 7.5).

The potential of this area of research remains very promising; however,it is likely

that conclusive results will be more readily achieved whenthe structure and variation

of the FLA has been fully described. Until then, even with resolution of the technical

issues encountered during this study, interpretation of RSCA analysis of the FLA

will involve some uncertainty. However, given the valuable results from this method

in investigating disease syndromes in other species, and in the demonstration of

reduced genetic variation of the dog leukocyte antigen (DLA) in certain breeds

(Kennedy et al, 2008) the prospect of applying this technique to a fully understood

FLA remains exciting in the context ofFCGS and manyotherfields.
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7.5 Areasforfuture work:

The prevalence study gave a useful estimate within narrow confidence intervals of

the prevalence of FCGS from practices sampled within one geographic region of the

UK. It would be possible to use a protocol such as this (with some modification of

the policy ofvisiting practices) to obtain a prevalence figure using randomly selected

practices across the whole country; this would have the additional benefit of

sampling a larger population and thus, providing practices were similarly co-

operative, improving the accuracy of the estimate.

In the pedigree case control study the original intention formed in discussion with the

Governing Council of the Cat Fancy (GCCF) wasto recruit cats randomly from a

central database held by the GCCF; this was subsequently found not to be possible

due to data protection regulations. Alternative approaches were therefore considered

including placing advertisements in pedigree publications (including magazines and

breed newsletters), conducting sampling and questionnaire interviews at cat shows,

and recruiting cat owners at cat shows to conduct sampling and questionnaire

interviews at a later date at the owners’ homes. The latter of these options was

chosen due to several considerations: the direct recruitment of owners on several

discrete, planned occasions; the preservation of confidentiality for owners; the

opportunity of sampling the other cats in the household including non-show cats and

older cats; the opportunity to recruit owners of pedigree cats from non-showing

households(i.e. ownersvisiting cat showsrather than participants), and the inclusion

of cats affected more severely with FCGS, which would not pass vetting-in. For

future studies, the two approaches which were not used (recruitment via publications

and sampling at shows) would provide complementary information from slightly

different populations.

In both case control studies, the interpretation of some analyses wasrestricted due to

the possibility (or likelihood in some instances) of factors being a consequence of

rather than a potential risk factor for FCGS. An alternative approach to address this

issue would be a fully prospective study which recruited cats at their first (kitten)

visits to veterinary surgeons and followed these animals over the course of their

lives; a particular benefit of this design would be the potential of swabbing for FCV

on a regular basis before and after the development of FCGS. This would be a very



Chapter 7 ~ (99. General Discussion

large undertaking given the prevalence of 0.7% found in this thesis. If it was

possible to organise the resources for such a study, however, it could be used to

examine many feline diseases in addition to FCGS and contribute much valuable

data.

The results of the vet case control study included the isolation of suspected

Bordetella bronchiseptica and Pasteurella species. These were classed as

“suspected” as they were identified on the basis of growth characteristics,

microscopic morphology, gram staining, and the presence of cytochrome c oxidase

rather than being confirmed using API® kits (bioMérieux) (Malloneeet al, 1988) or

PCR (Townsend et al, 1998). All isolates classed as suspected Bordetella

bronchiseptica and Pasteurella species were frozen at -80°C, and although it is

unlikely that confirmation of their identities would reveal any further insight into

FCGS, it would give further information on the epidemiology of these bacteria in a

feline population. An alternative approach to the evaluation of bacterial species

present in oropharyngeal swabs would have been to consider a multiple pathogen

assay; such assays use a nucleic acid sequence-based method to identify pathogen-

specific markers in samples where a mixed bacterial population is anticipated

(Francoiset al, 2006; Lin et al, 2007).

In the veterinary case control study, vaccination was found to have a protective effect

against FCGS, which was cumulative with the increasing frequency of vaccination.

This was not seen in the pedigree case control study, but the majority of pedigree

cases and controls (90% and 85% respectively) were regularly vaccinated, and only

two cats (controls) had never had vaccinations administered. It would be interesting

to investigate this protective effect further with respect to its reproducibility in other

sample populations, and to examine it in the context of vaccination type and make

used. It would be particularly interesting to investigate it with respect to the study

from Merial which demonstrated that cats which had been given their bivalent, non-

adjuvanted, inactivated FCV vaccine shedless virus after challenge than control cats

(Poulet et al, 2008). Another avenue of investigation would be to further evaluate

the FCV samples stored from the case control studies; it would be interesting to

investigate these further by performing, for example, virus titrations and sequence
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analysis on these samples and correlate the results to vaccination history and other

risk factors recorded in the questionnaire databases.

Many problems were encountered in the analysis of the FLA from blood andsaliva

samples, collected in the veterinary and pedigree case control studies respectively.

Some difficulties were related to the apparent low yield of DNA from the saliva

samples, and the additional factor that chosen method of quantification (using the

ND-1000 spectrophotometer (NanoDrop Technologies Inc.)) was not able to analyse

the DNA in the saliva samples due to their prior storage on card matrices. Other

techniques for DNA quantification include dye staining (e.g. SYBR green) and real

time PCR (Nielsen et al, 2006), and if sufficient sample remained on the cardsit

would be interesting to employ one of these techniques to assess DNA

concentration. Products of only one of the two sets of PCR primers were used for

RSCA,using a previously published protocol (Kennedyet al, 2002b; Kennedyetal,

2003; Addie et al, 2004); the products from the more newly developed primers were

disappointing however, and optimisation of this PCR would be an area worth taking

further. Problems were encountered during RSCA using the ABI 3100 DNA

analyser (Applied Biosystems) with the analysis of samples from these studies and

other researchers’. If these problems could be resolved to enable the successful

RSCAof the vet and pedigree case control studies samples, these could be further

examined by running with known alleles to identify new alleles, and by sequencing

any newalleles that emerged.
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7.6: Conclusions:

The predominant findings of these studies confirm that FCV is an overwhelmingly

significant risk factor for FCGS, and that certain other individual, lifestyle and health

factorsare also likely to contribute to the increased likelihood of a cat developing the

syndrome. Conversely, this study has also demonstrated a protective effect of

vaccination towards FCGS. The evaluation of multiple aspects of the lives of cases

and controls has drawn together a picture of the influences which affect cats with

FCGSas well as providing background data for the general pet cat population, and

has provided a new insight into the different stresses affecting pedigree cats in the

UK.



Appendix 1 - 195 - Prevalence study:
presentation to vets

APPENDICES:



Appendix 1 - 196 - Prevalence study:
presentation to vets

Prevalence study:

Presentation to vets

 

Ae

~~

PhDresearchdegree:
Sees ty Kitty Healey BVSc MRCVS mae
THE UNIVERSITY VETERINAISHENCeof LIVERPOOL

Liverpool © Leahurst

Subject: “A study on the prevalence and
risk factors for feline chronic gingivo-

stomatitis (FCGS).”

  
rvisors:

Dawson S, Radford AD, Cripps P, Gaskell CJ, Burrow R, Pinchbeck GP, Hart CA, Kennedy LJ, Ollier WER, Addie DD
and Gaskell RM.

 

 

 
Populations considered:

¢ Vet-visiting cat population

— Prevalence study

— Case control study

¢ Pedigree breeding cat households

— Case control study  
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Prevalence:

* Definition:

Proportion of cats in a defined population that

have chronic feline gingivo-stomatitis (FCGS)
within a specific period of time.

° Le.:

The numberof cats suffering from FCGS seen
in consultations as a proportion ofall the cats

seen, over a 3 month period.

 

 

Aim of prevalence study:

¢ Assess prevalence of FCGSin the vet-
visiting cat population.

¢ Gather age, sex and breedinformation

from the sampled population.  
 

 



Appendix 1 - 198 - Prevalence study:
presentation to vets

 

Case Definition:

1. Inflammation of the mucosa ofthe oral

cavity

— periodontal area

— gingival mucosa

— buccal (cheek) mucosa

— fauces/palatoglossalfolds

— The soft palate and pharynx may sometimes
be affected.

 

 

Case definition (cont.)

2. Gingivitis usually extends beyond the
mucogingival junction   
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Case definition (cont.)

3. The severity of the inflammationis
frequently worse than would be expected

in the context of any existing periodontal
disease.

  
 

 

 
Case definition (cont.)

4. Affected areas are frequently
oedematous,proliferative and/or

ulcerated.
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Case definition (cont.)

5. The inflamed areas are usually bright red

in colour, and often bleed spontaneously

or on very mild trauma (e.g. swabbing)

 

 

 

 
Cats with chronic gingivo-

stomatitis:

Completing the form   
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Cat |.D.:

¢ The |.D. should identify the cat soits
clinical records can be foundif necessary.

¢ Ideally, this should be the same |.D. as
assigned by the computer whenprinting

out reports.

 

 

Seen by vet for FCGS before?

¢ Tick yes/no/unknown as appropriate

¢ The cat does not have to have been seen

at your practice, or recently. If the owner

is sure, that’s fine.   
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Location of gingivitis/stomatitis:

* Tick as many as apply

 

 

 
Concurrentclinical problems:

¢ Dental disease — clinical impression.

¢ Renal disease —

— confirmed (e.g. blood tested recently)

— suspected (e.g. clinical signs and history)

— not present (e.g. ruled out by recent bloods)

— unknown(...most cats)  
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Virus status:

¢ Spaceto record results of any tests done

so far, if Known.

 

 

 
Thank you!

Yourparticipation is very much
appreciated!
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Prevalence study:

FCGSquestion sheet

 

 

FACULTYof
VETERINARYSCIENCE

Liverpool & Leakurst

Cats seen with chronic gingivitis/stomatitis:

 

   

 

 

Cat UDwccsssssccasnssccccseccs Date: .......ccsccceseceeeee

Seen by vet for FCGS

before? Yes O NoO Unknown O

Location of periodontal mucosa.........
gingivitis/stomatitis gingival mucosa ............ O

buccal (cheek) mucosa...
fauces/palatoglossal folds O
soft palate .............000. [|
hard palate... wvO
pharynx...... 0
TONGUCse ecesscececeveverieem: O
Other...eee O

Concurrent clinical problems:

Dental disease absent 0 mild O moderate O severe O unknown 0

Renal disease confirmed O suspected 0 not present O unknown 0

Anyother relevant clinical problems:..................cccceeeeeeeesesees

Virus status:

FIV t+ve O -veD Status unknown 0
FeLV +veO -vel Status unknown 0]

FCV +veO -ve Status unknown 0]
FHV +ve O -veD Status unknown 0   
 

 
 



Appendix 3 - 205 - Prevalence study:
FCGS mini-questionnaire

Vet case control study:

Presentation to vets

 

. reasaE PhD research degree: oun >
Kitty Foster BVSc MRCVS —

THE UNIVERSITY VETERINARYSCIENCE
of LIVERPOOL Livtrsel & Venkars

Subject: “A study on the prevalence and
risk factors for feline chronic gingivo-

stomatitis (FCGS).”

  
Supervisors:

Dawson S, Radford AD, Cripps P, Gaskell CJ, Burrow R, Hart CA, Kennedy LJ, Ollier WER, Addie DD and Gaskell RM.

 

 

 
Aims of PhD:

To determine:

* Prevalence of FCGSin the general (vet-visiting) cat
population.

Age, sex, breed predisposition.

Individual cat risk factors.

Household-based risk factors.  
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Case Definition:

1. Inflammation of the mucosaof the oral

cavity

— periodontal area

— gingival mucosa

— buccal (cheek) mucosa

— fauces/palatoglossal folds

— The soft palate and pharynx may sometimes

be affected.

 

 

Case definition (cont.)

2. Gingivitis usually extends beyond the

mucogingival junction   
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Casedefinition (cont.)

3. The severity of the inflammation is

frequently worse than would be expected

in the context of any existing periodontal
disease.

  
 

 

 
Case definition (cont.)

4. Affected areas are frequently
oedematous,proliferative and/or

ulcerated.
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Case definition (cont.)

5. The inflamed areas are usually bright red

in colour, and often bleed spontaneously

or on very mild trauma (e.g. swabbing)

 

 

 

 
Case Control Study

in

Veterinary Practices  
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Practices

Aim: 25 practices

U
2 cases (+ 6 controls) per practice

(average)

Total of 50 cases

150 controls (three controls per case)

Location: NW England

15t opinion cases

 

 

 
 

Case

 
 

 

Control 1

 

 

Control 2  
 

 

Control 3   
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How to select controls:

¢ Controls 1 and 2:
* Seen at sametime of day +/- 1 hour as case

* Seen by same vet that saw case

* Control 3
* Having blood taken as part ofits treatment

* Norestrictions on time of day seen

* Seen by samevet that saw case

 

 

 
Questionnaires

¢ Vet questionnaire
* FCGSclinical signs

¢ Health status

¢ Vaccination status

¢ Ownerquestionnaire
* Lifestyle of cat

* FCGSclinical signs

*« Some health questions   
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Tests:

* Virology
— Virus isolation for FCV and FHV
— Lab kits for FIV/FeLV testing

Bacteriology
— Bordetella, Pasteurella, Mycoplasma, Bartonella

Haematology and biochemistry

DNA analysis: FLA/DRB genetic sequencing

 

 

 
Results:

* Results of diagnostic tests will be returned

for CASES
¢ Biochemistry

¢ Haematology

¢ Respiratory viruses

¢ FIV/FeLV

¢ We cannotreturn results for CONTROLS  
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Results for cases:

 

* Biochemistry: ‘Total proteins ALKP_
+ Albumin ° ALT

* Phosphate *Na
+ Urea +i
* Creatinine “Cl, » PCy “MCHC 2-3 days

* Haematology “MCV ‘Differential
*“MCH

* FIV/FeLV J

Feline Herpesvirus/Feline calicivirus } 2-3 weeks
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Case consent form:

 

 

th
VHE UNIVERSITY
of LIVERPOOL

Study to investigate the risk factors for Chronic Feline Gingivo-Stomatitis
 

  

CASE

AGS AINE oo:50s e sian asunder sha ad aanesaceaciesschcbe cs siebagecwebesesvabcesies

Oumiers tiles. 60.22. 65.2.CUVEEBRINIG:3aeas

PraChiCe MAMEos oo soss sss cencecks laueee
VOUS NAMNO: 25.05. 3515525 1c

PATE OLCOUSINAION2sosko.cae Seva ceaRES ceasesaan es

Due to mail occasionally going missing in the post, we would be very grateful ifyou

would let us have your telephone number so we can contact you ifwe have not
received your questionnaire within 4 weeks ofyour cat’s visit to the vet.

NYOU (elenOme TMIMereseeeoolcoseyeaediea
Preferred time (ofday) for one ofthe study team to call..................002..008

How would youprefer to complete the “owner’s questionnaire”?

a) bypost O b) overthetelephone O

Ownerconsent:

e I give my full consent for my cat to take part in this case control study to
represent a case ofFeline Chronic Gingivo-Stomatitis (FCGS).

e I give permission for my vet to take two swabs from mycat’s mouth, collect a
blood sample, and complete a vet’s questionnaire for the purposes of

investigating my cat’s problem and researching FCGSas part ofthis study.

© understand that my vet will be given the results ofthe blood tests and swabs
which are relevant to the investigation ofmy cat’s FCGS.

e J understand that no information which could identify either me or my cat will
be linked with the results ofany tests or questionnaires in any publications
resulting from this study.

* TI understand that no personal information will be passed to any third party at
all.

e Jam the owner (or owner’s representative) ofthis cat.  
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Ownerconsent forms

Control 1 consent form:

 

 

ah
YVHE UNIVERSITY
of LIVERPOOL

Study to investigate the risk factors for Chronic Feline Gingivo-Stomatitis

CONTROL

Abn MAINOoootsaadell dttCee Le Sokas pu apna WUbeeede ese.

MOVIECANaso,sosSogapeaecaecoaee as aeweeso oS.

AOWMETS OUENAINE5.2555aaapaaeeeLeelaaes cates

Practice name...

Vetis mame:3:20.55; es ae

Pate OFConstant:ooocossey nec yee, Sed cseeeases

 

Due to mail occasionally going missing in the post, we would be very grateful ifyou
wouldlet us have your telephone number so we can contact you ifwe have not
received your questionnaire within 4 weeks ofyour cat’s visit to the vet.

fYOltr telegiiuiie Maenes2cSnoo oe cheng sos bad onal eek. tc ces

Preferred time (ofday) for one ofthe study team to call................ccccseeeeee

How would youprefer to complete the “owner’s questionnaire”?

a) bypost O b) overthe telephone OU

Ownerconsent:

e I give my full consent for my cat to take part in the case control study to
represent the normalcat population.

¢ I give permission for my vet to take two swabs from mycat’s mouth and
complete a vet’s questionnaire for the purposeofthis study.

e Tl understand that no information which could identify either me or mycat will
be linked with the results ofany tests or questionnaires.

e understand that no test results will be available for my cat.

e I understand that no personal information will be passed to any third party at
all.

* Jam the owner (or owner’s representative) ofthis cat

Stanonieee MMOBokannee accu  
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Ownerconsent forms

Control 2 consent form:

 

 

th
VRE UNIVERSI SFY

of LIVERPOOL

Study to inv ate the risk factors for Chronic Feline Gingivo-Stomatitis

CONTROL2

SS MINaos iss cap scewbarsnn acca lenndieasouuh das auowis ee ce bunks cacetesentese

ROWES CUNOFooecsaaeat

MONEESERINEoseee snes waceus swig duowesese ssa wie lowes heasetsars

PRIOR TRAINSeslaNSSeNee alias Te aes Ss

MOUS MAURO oof scale cote neice ae

Date ofconsultation.55seeaeegesean scan
 

Due to mail occasionally going missing in the post. we would be very grateful ifyou
would let us have your telephone number so we can contact you ifwe have not
received your questionnaire within 4 weeks ofyour cat’s visit to the vet.

PROUT tobeNCS MOENsoiie ooSece asc eda useeae tee wee eesndd Gee!
Preferred time (of day) for one ofthe study team to call.......0...00..eeeeee

How would you prefer to complete the “owner’s questionnaire”?

a) bypost O b) overthe telephone O

Ownerconsent:

e I give my full consent for my cat to take part in the case control study to

represent the normal cat population.

¢ I give permission for my vet to take two swabs from mycat’s mouth and
complete a vet’s questionnaire for the purposeofthis study.

e understand that no information which could identify either me or my cat will
be linked with the results ofany tests or questionnaires.

e Junderstandthatno test results will be available for my cat.

e understand that no personal information will be passed to any third party at
all.

e Iam the owner (or owner’s representative) ofthis cat

SITIONS Osyecake PMCSasrahaeee  
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Control 3 consent form:

 

 

a
THE UNIVERSITY
of LIVERPOOL

Study to investigate the risk factors for Chronic Feline Gingivo-Stomatitis

CONTROL3

AMERIaSeeks SORE asPSeeeRBiegu annigcbencb eles

RWIMCE ihehsaeyeeeaeecateeG

COUNTa SIAMoboececaeJacek e's snake N ial acebeneetes te

IAGNAGSiSoohcSeekehecoeka

Vet’s name..
 

PAEGPCOMBINATION i086 Sos s iba eSucas enade doves duuathuiscclsnsnsdivencuectes

Due to mail occasionally going missing in the post. we would be very grateful ifyou
would let us have your telephone number so we can contact you ifwe have not
received your questionnaire within 4 weeks ofyour cat’s visit to the vet.

WOU LeleHeme WINNER3iosood sosaass once She teeth wan deus ve helene -nkeenbenin
Preferred time (of day) for one ofthe study team to call..........0...cee

How would you prefer to complete the “owner's questionnaire”?

a) bypost UO b) overthe telephone UO

Ownerconsent:

e I give my full consent for mycat to take part in the case control study to

represent the normal cat population.

e I give permission for my vet to take two swabs from mycat’s mouth and
complete a vet’s questionnaire for the purposeofthis study.

® Mycatis being blood sampled for his/her own benefit, for reasons unrelated to
this study. I give permission for a part ofthis blood sample to be used for the
purposesofthis study.

e [understand that no information which could identify either me or my cat will
be linked with the results of any tests or questionnaires.

e [understand that no test results will be available for my cat.

e TI understand that no personal information will be passed to any third party at
all.

e Iam the owner (or owner’s representative) ofthis cat

SABIEihhao ck eats ssksee ess sass DMBciclo csstceasee  
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Vet case control study:

Vet questionnaire

Case

| 8192290450

Study to investigate the risk factors for
Feline Chronic Gingivo-Stomatitis (FCGS)

MAISUniversity of Liverpool, Faculty of Veterinary Science

THE UNIVERSITY Pai py act* i. VETERINARY SCIENCE

of LIVERPOOL CASE Liverpoul & Leakurst

This questionnaire forms part of my PhD study, which is has been designed to look into the possible
causes of the disease syndrome, Feline Chronic Gingivo-Stomatitis (FCGS), in the cat population across
the North Westof England.

As you will know, FCGS canbe a debilitating disease whichis difficult to treat, and we are very grateful for
your contribution to furthering the understanding of this syndrome.

Thank you very muchfor taking thetimetofill in the questionnaire. It should take approximately five to
ten minutes to complete; when you havefinished, please sign this sheet and placeit together with the
cat's swabs and blood samples(if relevant) in the prepaid jiffy bag provided and postit backto us.

Onceagain, thank you very muchfor your support.

Kitty Foster BVSc MRCVS

 

ee Answering the questions >

Please answerall questions and be as accurate as possible

Please use black or blue ink and use CAPITAL LETTERS

 

Most of the questions require you to indicate your Has the cat ever been vaccinated to your knowledge?

answer in a box WITH A CROSS (NOTa tick):
For example: Llyes Jno [don't know
 

 lf you make a mistake or change your answer please
fill in the first box completely and put a clear cross in es no [_Jdon't know |
the correct box For example: bay O 
 

 

Where boxes are provided for numerical answers, ‘ .please write clearly and use one box per number: Date of consultation (dd/mm/yyyy):

For example: [o]2]/ [o]2]/ 2(0}0[6}

If given a blank box, please write your answer
clearly inside the box lines, INCAPITALS. For example:

 

 

| Whattest was used? (e.g. in house ELISAetc) (If unknown,please write "unknown"

FiVtest. IN HOUSE ELISA TEST

‘e 7
To be completed by the Vet:

| have read the above and | am happyto provide the information requested in the
questionnaire given to me. | understand that any personaldetails relating to this case will

NOTbe passed on to ANYthird party.

pe LETT
Name

Le Signature:: (printed): “i
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| 1363290453 |  
 

Has the cat ever been vaccinated
to your knowledge? Olyes (no [don't know
 

 

( If "yes", please indicate how frequently the cat has been vaccinated: »

Ciprimary vaccinations and regular booster vaccinations

Ciprimary vaccinations and occasional booster vaccinations

LIprimary vaccinations only

(started primary vaccination course but not completed

Lother  C
i
t
e
a
)

5
8

8
8

 
 >)

Please indicate which other diseases,if any, the cat has been vaccinated against
(please crossall that apply):

LIrabies Uibordetella Lj chlamydophila LJother

Virus Testing:

Before today, had the cat been tested at this practice for any of the following viruses?

 

  
 

 

 

  
  

 

  

 

FIV (Feline Immunodeficiency Virus) Cyes [Jno [Jdon't know
FeLV (Feline Leukaemia Virus) Clyes [Jno (Jdon't know

FCV (Feline Calicivirus) Clyes (Jno [jdon't know

FHV (Feline Herpesvirus Olyes [Jno [don't know
pe

 

(it the answerto any of the above was "yes", please indicate the date (dd/mm/lyyyy)the
most recent sample was taken and the results (if known):

evtest [11/LT1J/L-10] Cositive (negative [don't know result

FeLVtest Pl / [1] / Pape [positive [negative [don't know result

revtest 11/01/1111] Copositive [negative [don't know result

FHVtest ie / ae /ee] Clpositive [negative [don't know result

L 
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| 1021290454

Whattest was used? (e.g. in house ELISAetc)(If unknown, please write "unknown"
 

 

FIV test: | |

FeLVtest] |

FCVtest: | |

FHVtest: | a

 

 

 

 

 

 

 

 

 

ae Whywasthe cat presented for examination today? (please crossall that apply) Ly

(J vaccination (J kidney problem (heart problem

(skin problem (eye problem (Jendocrine problem

Clrespiratory problem (J ear problem CJ wound/trauma

(] gastrointestinal problem (] mouth problem LJgeneral health check

Clowerurinary tract problem [| musculoskeletal problem [_] operation

 

(other

  \If “other”, please specify:

———— How longago wasthe cat first diagnosed with FCGS?|

Months or Date:LI]/LTJ/L TTT] ok Cunknown

If known,is this period of time: [Jexact

Clestimated

 

 

 

Years

  

  
 

 

Whatclinical signs related to FCGSis the cat showing? (please cross all that apply) MK

Ci not éating [drooling clear saliva (1 grooming less _

O seducedacole (drooling blood stained saliva LJ not groomingatall

[]vocalisingmore [_]pawing/rubbing at mouth [] becoming more withdrawn

Lvocalising less [_]dropping food while eating (becoming more aggressive

[losing weight difficulty picking up food from bowl [_] becoming more clingy

 CJ halitosis

LJ other

a ol"other", please specify:
: a
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| 3380290454

ga
~

Whereis the inflammation associated with FCGS located?
(please cross all that apply)

=

C1 periodontal mucosa Liother

CJ gingival mucosa

(J buccal(cheek) mucosa If "other", please specify:
 

(_] fauces/palatoglossalfolds

L] soft palate

CJ hard palate    (1 pharynx

[] tongue   
XS o
 

(please cross all that apply)
a Whichofthe following have you or your colleagues used to treatthis cat'sea

 

LJ antibiotics

U steroid anti-inflammatories

LI NSAIDs

(interferon

Ui antiseptic mouthwash/gel

C1 tooth brushing

CU dental scale and polish

LJ extraction of unhealthy teeth

(J extraction of all molars and premolars

(J extraction of ALL teeth

 
(J other

If "other", please specify:    
 

 
 
 

   
 

 

problemsin the past? 
Hasthe cat ever recovered 100% from the S no don't know

FCGSbefore relapsing? Lye 0 0

If "yes", what treatment had been given
whenthe inflammation cleared?

Has the cat ever suffered from respiratory Clyes Cno (don't know   
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| 5008290453

| Other than the FCGS, how would you describe the level of dental |
(Te disease in this cat? (please cross all that apply) cea
 

LJabsent- no dental disease

Onotartar accumulation

CI mild tartar accumulation

LJ moderate tartar accumulation

LIseveretartar accumulation

Lall teeth present [some teeth missing [loose teeth Dall teeth missing

 

Cother

  If “other”, please specify: :e p pecify. Y/
 

 

 

Doesthe cat have any other health

problemsnot covered so farin this Cyes [Jno []don't know
questionnaire?   
 

(| If "yes", please indicate the nature of the health problem (please crossall that apply) \
 

     
 

 

 

L] skin problem Ckidney problem (_] musculoskeletal problem

Lrespiratory problem (] eye problem LJendocrine problem

(1 gastrointestinal problem (J ear problem []heart problem

(J lowerurinary tract problem [[] mouth problem L]wound/trauma

CJ other

es “other", please specify: )

fa

Thank you very much for your time! Your help is very much appreciated.   
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Vet case control study:

Vet questionnaire
Control

| 1871216916

 
e Signature::

Study to investigate the risk factors for
Feline Chronic Gingivo-Stomatitis (FCGS)

MAIze University of Liverpool, Faculty of Veterinary Science

FACULTY of

THE UNIVERSITY VETERINARY SCIENCE

of LIVERPOOL CONTROL Liverpool & Leahurst

This questionnaire forms part of my PhD study, which is has been designed to look into the possible
causes of the disease syndrome, Feline Chronic Gingivo-Stomatitis (FCGS), in the cat population across
the North West of England.

As you will know, FCGS canbe a debilitating disease whichis difficult to treat, and we are very grateful for
yourcontributionto furthering the understanding of this syndrome.

Thank you very much for taking the timetofill in the questionnaire. It should take approximately five to
ten minutes to complete; when you havefinished, please sign this sheet and place it together with the
cat's swabs and blood samples(if relevant) in the prepaid jiffy bag provided andpostit backto us.

Onceagain, thank you very muchfor your support.

Kitty Foster BVSc MRCVS

 

Se Answering the questions =>

Please answer all questions and be as accurate as possible

Please use blackor blue ink and use CAPITAL LETTERS

 

Most of the questions require you to indicate your Hasthe cat ever been vaccinated to your knowledge?

answer in a boxWITH A CROSS (NOTa tick): ass

For example: Clyes no _[_Jdon't know
 

 If you make a mistake or change your answer please

 

 

fill in the first box completely and put a clear cross in
the correct box | Byes [no [1don't know

For example:

Where boxes are provided for numerical answers, Cate of conmiiation tadiuinhnwy

please write clearly and use one box per number:

For example: / / 2|0|0|6}

if given a blank box, please write your answer
clearly inside the box lines, IN CAPITALS. For example:

 

 

 

| Whattest was used? (e.g. in house ELISAetc) (If unknown, please write "unknown" |

FiVtest. IN HOUSE ELISA TEST |

Xe a
To be completed by the Vet:

| have read the above and | am happyto provide the information requested in the
questionnaire given to me. | understand that any personaldetails relating to this control

will NOT be passed on to ANYthird party.

Date: ay / LT /|

Name
(printed):
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| 7059216910  
 

Has the cat ever been vaccinated
to your knowledge? Clyes [Jno (Jdon't know
 

 

 

( If "yes", please indicate how frequently the cat has been vaccinated: i

Cprimary vaccinations and regular booster vaccinations

Ciprimary vaccinations and occasional booster vaccinations

Ciprimary vaccinations only

Lstarted primary vaccination course but not completed

(other

e ay
  C

i
e

L
i
)

Lie
i

l
e
t

et)

 >)

Please indicate which other diseases,if any, the cat has been vaccinated against
(please cross all that apply):

LJrabies Libordetella [J chlamydophila Liother   
 

 

 

Virus Testing:ee

Before today, had the cat beentested atthis practice for any of the following viruses?

 

FIV (Feline Immunodeficiency Virus) Clyes [Jno [don't know
FeLV (Feline Leukaemia Virus) Clyes [Jno [Jdon't know

FCV(Feline Calicivirus) Clyes [Jno [jdon't know

FHV (Feline Herpesvirus Clyes [Jno [don't know
Se
 

 

it the answer to any of the above was “yes", please indicate the date (dd/mm/yyyy)the
most recent sample was taken and the results (if known):

Fivtest [L|/LTJ/LL1L] Coositve (negative don't know result
FeLVtest Me / ele / Pel []positive [negative [|don't know result

revtest LLI/LLI/L LLL] copositive negative [don't know result
FHV test [11/11/11] Cpositive negative Cdon't know result
i
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3807216917 ]

+ Whattest was used? (e.g. in house ELISA etc)(If unknown, please write "unknown" Ly
 

 

FIV test: | |

FeLV test; |

|

 

 

 

FCVtest: |

FHVtest: |
Ng ay

| Whywasthe cat presented for examination today? (please crossall that apply) on

 

 

 

CD vaccination (kidney problem LJheart problem

skin problem Ceye problem Clendocrine problem

[J] respiratory problem (J ear problem (J wound/trauma

(J gastrointestinal problem 1] mouth problem [] general health check

[lowerurinary tract problem [J musculoskeletal problem [operation

 

LJ other

  If “other”, please specify:Ke p pecify ie
 

 

 

Has the cat ever suffered from respiratory S no don't know
problemsin the past? Lye ~ -  J

| How would you describe the level of dental disease in this cat?
| (please cross all that apply)

 
 

 

LJabsent- no dental disease

[Jnotartar accumulation Linogingivitis

Ci mild tartar accumulation (] mild gingivitis

LJ moderate tartar accumulation 1) moderate gingivitis

Clsevere tartar accumulation LC] severe gingivitis

Call teeth present [|some teeth missing (loose teeth

 

LJother     
 

If “other”, please specify: lV}
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Vet case control study:

Owner questionnaire

Case

| 4679479220

Study to investigate the risk factors for
Feline Chronic Gingivo-Stomatitis (FCGS)

mAse University of Liverpool, Faculty of Veterinary Science

THE UNIVERSITY a cay eeed “RS VETERINARY SCIENCE

of LIVERPOOL [ CASE Liverpool & Leahurst

This questionnaire forms part of my PhD study, which is has been designedto look into the possible
causesof a disease syndromecalled Feline Chronic Gingivo-Stomatitis (FCGS) in the cat population
across the North Westof England.

FCGScanbea debilitating disease for those cats which are affected byit, and we are very grateful for
your contribution to furthering the understanding of this syndrome.

Thank you very much for taking thetimetofill in the questionnaire. It should take approximatelyfive to
ten minutes to complete; whenyou have finished, please sign this sheet and place it togetherwith the
completed questionnaire in the prepaid envelope provided andpostit back to us.

If you have given us your telephone number, we will only phone you if we have not received your
questionnaire 4 weeks from yourcat's consulation date, OR if you have requested we do the
questionnaire over the phone.

Once again, thank you for your support.

Kitty Foster BVSc MRCVS

 

ho Answering the questions

Please answer all questions and be as accurate as possible

Please use black or blue ink and use CAPITAL LETTERS

Whatsex is your cat?Mostof the questions require you to indicate your
answer in a box WITH A CROSS (NOTa tick) x Male C] Female

For Example:

If you make a mistake or change your answer Whatsexis your cat?
please fill in the first box completely and put a Cs ‘ Dr :

i jale ‘emaleclearcross in the correct box For Example:

Where boxes are provided for written answers, How old is your cat?

please write clearly and use one boxper letter For Example: 0 2

 

If given a blank box, please write your answer
‘ clearly inside the box lines

  For Example: |TABBY    
To be completed by the Owner:

| have read the above and | am happyto provide the information requestedin the
questionnaire given to me. | understand that NO personal details relating to me or my

cat will be passed on to ANYthird party.

pate: LEVELLLLT
Name

Signature:: (printed):
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4736479224

 

 

How old is your cat? Years Months Is this age: exact

 

   

 

 

 

Clestimated

reat lang have you Years Months _Is this time: _[Jexact
had yourcat?

L Clestimated |

(aWheredid you get your cat? nes

(breeder CI private household Ltaken in as a stray

(pet shop (J veterinary surgery Ogift

Oanimalcharity/sanctuary L] bred in your household

 

Ciother

  If “other”, please specify:
yo =

Whatis the sex of your cat? Cimale ([Jfemale [_Jdon't know

Has your cat been neutered S no don't know

(spayed or castrated)? Lye — ce

Whatbreed is your cat?

 

 

 

 

(OO"Moggy" (short haired) C1Birman (1 Devon Rex

[I "Moggy" (long haired) [J Maine Coon (Cornish Rex

(Siamese (Burmese (Somali

Persian (Turkish van C1] Korat

CUBritish Shorthair [Norwegian Forest [] unknown

(Oriental [Russian

C)Ragdoll L1Bengal

Cother      If "other", please specify:

Ls _I
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[ 6267479225 |

Whatcolouris your cat?

(fs
LJindoors only

 

   
 

 

How much time does yourcat
spendindoors and outdoors? (1 mainly indoors but sometimes goes outside

Ciindoors and outdoors equally 

[] mainly outdoors but sometimes comesinside

CJoutdoors only

[don't know
K

(| How manyothercats live .
in the same household? cats

[ Do anyof these cats go outside? | Clyes [no

 

 

 

 

| If yes, please indicate how muchtime your other cat(s) spend indoors and outdoors:
(if more than onecat, please answerfor the majority)

indoors only

mainly indoors but sometimes goes outside

indoors and outdoors equally

mainly outdoors but sometimes comesinside

outdoors only

unknown

\e other JL
P
O
L
e
l
i
o

 

 

[ Are there any dogsin the household? | OClyes (no [)don't know
 

 

| Are there any otherpets in the household? | Clyes (Jno [Jdon't know
 

 

 

  (i.e. rabbit, goldfish etc)?
 

If "yes", please specify what species

 

 a

 

a Whatdo you feed yourcat as his/her main diet? (Pleasecrossall that apply) }—
 

 

1 dry biscuits [] "humanfood” e.g. tuna, prawns

[tinned cat food [] pouchesof cat food

(J other

  
If “other”, please specify:
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2986479229

 

 

 

 

 

{ m=

|Does your cat evergettitbits? Dyes (Jno [don't know

If "yes", please indicate the type (commercialcat treats
oftitbit (please crossall that
apply) oO “humanfood"

Lother
 

If "other", please specify:

  
 

AS /

(e i

Doesyour cat ever hunt and catch prey? | Olyes (Jno (don't know

 

 

 

If "yes", what does your cat catch?
(please crossall that apply)
 

(J rodents (J birds Llinsects Cother
 

  If “other”, please specify:
 

 

|
If "yes", does your cat ever eat the prey? | Clyes [Jno [don't know

Se 4

 

 

 

| Has your cat ever been vaccinated? Clyes [no (don't know

—— If "yes", how frequently has your cat been vaccinated? freer

(1 primary orkitten vaccinations and regular booster vaccinations

   
 

 

CI primary or kitten vaccinations and occasional booster vaccinations

[] primary vaccinations only

(1 started primary vaccination course but not completed   
 

 

 

(don't know

thc OJ other s

If "yes", please indicate which diseases your cat has been vaccinated against
(please crossall that apply):

Cl catflu L1FeLvV(feline leukaemia virus) [] bordetella

Lifeline infectious enteritis Li rabies [) chlamydophila

(other (don't know

 

  
 

If “other”, please specify: |

bas 
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| 3272479228

|Whydid you bring your cat to the vet today? (please crossall that apply) PS
 

 

 

     
 

 

(vaccination [kidney problem (Dheart problem

CI skin problem (bladder problem [] wound/injury

Lleye problem Cieg problem L] general health check

Lear problem (] breathing problem CJ operation

(CJ mouth problem Li coughing/sneezing (gastrointestinal (tummy) problem

Clother

If "other", please specify:

y

How long agodid a vetfirst diagnose your cat as having FCGS? J—-+
 

Months OR Date: CLE [Leep OR [unknown

if known,is this period of time:  [] exact

UD estimated

Years

  

 

A Whatclinical signs related to FCGS is your cat showing? (please cross all that apply) |

L]not eating Ci drooling clearsaliva LJ grooming less

[reduced appetite [_] drooling blood stained saliva LJnot grooming at all

[Jvocalising more [_]pawing/rubbing at mouth [becoming more withdrawn

L]vocalising less []dropping food while eating LJ becoming more aggressive

[losing weight (I difficulty picking up food from bowl [] becoming moreclingy

[_]smelly breath
 

Clother     if "other", please specify:

= 4 
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3488479227

If your cat has suffered from respiratory problemsin the past, what
clinical signs (symptoms)did he/she have? (please cross all that apply)

 

 

(1 sneezing Cl sore eyes

CJ coughing (| mouth or tongue ulcer(s)

Clrunnynose (clear discharge) CI noseulcer(s)

Cirunnynose (yellow or green discharge) _[_] loss of appetite

[J runnyeyes(clear discharge) (lethargy

Clrunnyeyes(yellow or green discharge)

 

Oother

 If "other", please specify:

If "yes", did this occuras... Cone isolated episode

(1 more than oneisolated episode

  
 

 c

(Ja chronic (ongoing) problem
 

 

 

Did your cat have any problems when
his/her adult teeth were coming through? Clyes (Jno [)don't know

(between approx. 3-6 months of age)
 

 

 

Do you take any measures to
clean yourcat's teeth at home? Cyes [Jno [don't know
 

 

 

| If "yes", please indicate the measures you take (pleasecrossall that apply)

(J tooth brushing with pet toothpaste (dental chews

Li tooth brushing without toothpaste [Dherbal products

C pet toothpaste without brushing LJ homeopathic products

Cicommercial "dental care" diet

 
C1 other     If “other”, please specify:
 

 



Appendix 6 - 232 - Vet case control study:
owner questionnaires
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Doesyour cat have any current health problems
not previously covered by this questionnaire? Olyes (no

 
 

[_] don't know

 

 

 

 

( If "yes", please indicate the nature of the health problem(s) (please crossall that apply)

 

Cskin problem Lkidney problem (] heart problem

Lleye problem [_] bladder problem [leg problem

(Clear problem [C1 coughing/sneezing (wound/injury

[J mouth problem Cbreathing problem (J gastrointestinal (tummy) problem

(other

If “other”, please specify:    
 

 \ )

 

Thankyou very much for your time! Your help is very much appreciated.
Wewould be grateful if you could post the questionnaire back to us in the

stamped, addressed envelope supplied.
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Control

| 2764156652

Vet case control study:
owner questionnaires

Study to investigate the risk factors for

Feline Chronic Gingivo-Stomatitis (FCGS)
iAUniversity of Liverpool, Faculty of Veterinary Science

THE UNIVERSITY
of LIVERPOOL CONTROL

FACULTYoj
VETERINARY SCIENCE

Liverpool & Leahurst

This questionnaire forms part of my PhD study, which is has been designedto look into the possible
causes of a disease syndromecalled Feline Chronic Gingivo-Stomatitis (FCGS)in the cat population
across the North Westof England.

FCGScanbe a debilitating disease for those cats whichare affected byit, and we are very grateful for
your contribution to furthering the understanding of this syndrome.

Thank you very much for takingthetimetofill in the questionnaire. It should take approximatelyfive to
ten minutes to complete; when you havefinished, please sign this sheet and place it togetherwith the
completed questionnaire in the prepaid envelope provided andpostit back to us.

If you have given us your telephone number, we will only phone youif we have not received your
questionnaire 4 weeks from your cat's consulation date, OR if you have requested we do the
questionnaire over the phone.

Once again, thank you for your support.

Kitty Foster BVSc MRCVS

 

G Answering the questions

Please answer all questions and be as accurate as possible

Please use black or biue ink and use CAPITAL LETTERS

Most of the questions require you to indicate your
answer in a box WITH A CROSS(NOTa tick)

 
[X]Male [_]Female
Whatsexis your cat?

  

For Example:

lf you make a mistake or change your answer Whatsexis yourcat?
please fill in the first box completely and put a [mat bdr :

i ie emaieclear cross in the correct box co bene

Where boxes are provided for written answers, How old is your cat?
please write clearly and use one boxper letter For Example: 0 2

If given a blank box, please write your answer 3
\e clearly inside the box lines For Example: |TABBY >   
 

To be completed by the Owner:

| have read the above and| am happyto provide the information requested in the
questionnaire given to me. | understand that NO personaldetails relating to me or my
cat will be passed onto ANYthird party.

 pte LEV LEVLELTI
 

Name
(printed):   Signature::  
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| How old is your cat? | Years Months Is this age: 7 exact
ll hl

 
 
 

 

Clestimated

How tong have you Years Months Is this time: [J exact
had yourcat?

L Clestimated |

eeWhere did you get your cat?pn

(breeder Ciprivate household L]taken in as a stray

(pet shop [veterinary surgery LJ gift

QJanimal charity/sanctuary [bred in your household

 

   
 

 

     
 

      

CJother

If "other", please specify:
Ko si

[imate [female [don't know

Fostieoreed] Lee erm
oodts

(CO "Moggy" (short haired) CBirman (] Devon Rex

("Moggy’” (long haired) [Maine Coon (-] Comish Rex

(Siamese L_] Burmese (Somali

(Persian (J Turkish van (Korat

LJBritish Shorthair [Norwegian Forest (J unknown

(Oriental (Russian

(Ragdoll C1 Bengal

(other :
Es YY If "other", please specify: _|
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Whatcolouris your cat?

 

   
 

 

CJindoors only
How much time does yourcat
spend indoors and outdoors? [| mainly indoors but sometimes goes outside

Llindoors and outdoors equally 

(_] mainly outdoors but sometimes comesinside

 

 

L]outdoors only

[Jdon't know
Ns os

( How manyothercats live >
in the same household? cats

 

 

Doany of these cats go outside? | Clyes [Jno
 

 

| If yes, please indicate how muchtime your other cat(s) spend indoors and outdoors:
(if more than one cat, please answerfor the majority)

indoors only

mainly indoors but sometimes goes outside

indoors and outdoors equally

mainly outdoors but sometimes comesinside

outdoors only

unknown

L
L

L
e
t
L
i
e
)

\. other

 

_/

 

Are there any dogsin the household? | Clyes (Jno [Jdon't know
 

 

Are there any otherpets in the household?| Dyes C)no []don't know
 

 

 

  (i.e. rabbit, goldfish etc)?
 

If "yes", please specify what species

 

 S

 

aWhatdo youfeed yourcat as his/her main diet? (Pleasecrossall that apply) }
 

 

QO dry biscuits ("human food" e.g. tuna, prawns

[tinned cat food [_]pouches ofcat food

other

  If "other", please specify:
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4888156651

“
 

 

 

 

4

Doesyourcat evergettitbits? Clyes (Jno (don't know

If "yes", please indicate the type | [J commercialcattreats
oftitbit (please crossall that s i
apply) ("humanfood

CJother
 

  If "other", please specify:
 

 

 

[ Does yourcat ever hunt and catch prey? | Clyes (Jno (don't know
 

 

If "yes", what does yourcat catch?
(please crossall that apply)

LJ rodents LC) birds Liinsects Lother

If "other", please specify:

 

 

   
 

| If "yes", does yourcat ever eat the prey? | Clyes [Jno [don't know

Ns sid

 

 

 

| Has yourcat ever been vaccinated? | Dyes [Jno [don't know

| If "yes", how frequently has your cat been vaccinated? ania

C1 primary orkitten vaccinations and regular booster vaccinations

   
 

 

(] primary orkitten vaccinations and occasional booster vaccinations

( primary vaccinations only

[_] started primary vaccination course but not completed

[_] don't know   e (J other )

 

If "yes", please indicate which diseases your cat has been vaccinated against
(please crossall that apply):
 

Ccatflu (FeLV(feline leukaemiavirus) [_] bordetella

(J feline infectious enteritis [rabies [_] chlamydophila

(J other (1 don't know
 

If "other", please specify:      
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aWhydid you bring your cat to the vet today? (please crossall that apply) KK

 

[| vaccination Cl kidney problem (heart problem

CIskin problem (bladder problem CL] wound/injury

Ceye problem Uleg problem Cgeneral health check

Clear problem Ci breathing problem Ooperation

(1 mouth problem [_] coughing/sneezing C1) gastrointestinal (tummy) problem

Lother

If "other", please specify:      yXe

If your cat has suffered from respiratory problemsin the past, what
clinical signs (symptoms) did he/she have? (pleasecrossall that apply)

 

 

C1 sneezing (sore eyes

(] coughing CJ mouth or tongue ulcer(s)

(J runny nose(clear discharge) [) noseulcer(s)

Cirunnynose(yellow or green discharge) [_] loss of appetite

CJ runnyeyes(clear discharge) UH lethargy

(J runnyeyes(yellow or green discharge)
 

OD other     If "other", please specify: y
 

 

 

Did this occuras... (Joneisolated episode

(_]more than oneisolated episode

Oa chronic (ongoing) problem
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Did your cat have any problems when |

his/her adult teeth were coming through? | Clyes [Jno [Jdon't know

 

 

(between approx. 3-6 months of age)
 

 

 

 

Clyes [Jno [don't know
Do you take any measures to
clean yourcat's teeth at home?

 

 

 

 

-— If "yes", please indicate the measures you take (pleasecrossall that apply)}+——,

(_] tooth brushing with pet toothpaste (dental chews

LJ tooth brushing without toothpaste Cherbal products

(1 pet toothpaste without brushing (J homeopathic products

CJ other ] commercial "dental care" diet

 

 If "other", please specify:    
 

 

Does your cat have anycurrent health problems
not previously coveredby this questionnaire? Clyes [Jno [don't know

 

 

 

 

| If "yes", please indicate the nature of the health problem(s) (pleasecrossall that apply) |

 

     

CIskin problem LJ kidney problem CJheart problem

Lleye problem (J bladder problem [leg problem

Lear problem LI coughing/sneezing (J wound/injury

(1 mouth problem Lbreathing problem CJ gastrointestinal (tummy) problem

LJother

If “other”, please specify: 4
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Thank you very much for your time! Your help is very much appreciated.
Wewould begratefulif you could post the questionnaire backto usin the

stamped, addressed envelope supplied.
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Figure A7.1: lime (weeks) matching control(s) (n = 123)
were recruited in relation to recruitment ofcase
 

 

   
  

Time (weeks) elapsed betweencase and control recruitment

ee
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Figure A7.2: Duration oftime (days) between recruitment ofcat
(case or control) and receipt ofmatching samples (n = 171)
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Variable (total control responses, no. (%) of no. (%) Odds 95% CI p-value
total case responses) controls of cases ratio
Overall questionnaires submitted: 105/123 45/48

(85) (94)

Vaccination (106, 38)

Unvaccinated 21 (20) 14 (37) 1*
Vaccinated 85 (80) 24 (63) 0.353 0.13-0.10 0.044

Vaccination against flu/ent:
unvaccinated 21(20) 14 (37)
irregularly vaccinated 23 (22) 10 (26)
regularly vaccinated 62 (58) 14 (37)

between each level: 0.565 0.34-0.94 0.024
Vaccination against FeLV:
unvaccinated against FeLV 55 (52) 28 (74) 1*
vaccinated against FeLV 51 (48) 10 (26) 0.32 0.11-0.90 0.020

unvaccinated 55 (52) 28 (74)
irregularly vaccinated 14 (13) 3 (8)
regularly vaccinated 37 (35) 7 (18)

between each level: 0.545 0.31-0.96 0.023

Past respiratory disease (100, 28)
no 87 (87) 22 (79) 1*
yes 13 (13) 6 (21) 2.33 0.69-7.84 0.173

Reason(s) for examination (122,

48)
dermatological 4 (3) 0 (0)
aural 6 (5) 0 (0)
endocrine 9(7) 0 (0)

ophthalmic 6 (5) 1 (2) 0.41 0.05-3.46 0.369
health check 15 (12) 2 (4) 0.33 0.07-1.49 0.103
gastrointestinal 3 (2) 0 (0)
cardiac 2 (2) 1 (2) 1.5 0.14-16.54 0.747

renal 2 (2) 0 (0)

musculoskeletal 3 (2) 0 (0)
lowerurinary tract 4 (3) 0 (0)
surgery 16 (13) 0 (0) ot 0.0003

oral 9(7) 40 (83) 87.19 11.93-637.46 0.000
other 20 (16) 3 (6) 0.39 0.11-1.35 0.010
respiratory problem 2 (2) 4 (8) 4.93 0.9-27.1 0.057

trauma 7 (6) 0 (0)

vaccination 26 (21) 3 (6) 0.26 0.07-0.94 0.019

Health problem(s) additional to

reason for examination (117, 47)

dermatological 4(3) 3 (6) 1.22 0.22-6.69 0.834

aural 1 (1) 0 (0)

endocrine 6 (5) 2 (4) 0.95 0.19-4.70 0.946
ophthalmic 3 (3) 0 (0)
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gastrointestinal 1()) 0 (0)

cardiac 4 (3) 1 (2) 0.65 0.65-6.60 0.711
renal 1 (1) 2 (4) 4.37 0.37-41.24 0.224
musculoskeletal 2 (2) 1 (2) 1.30 0.12-14.52 0.832
lowerurinary tract 3 (3) 0 (0)
oral 1) 1(Q)) 2.45 0.15-39.72 0.535
other 5 (4) 1 (2) 0.52 0.06-4.46 0.521
respiratory 2 (2) 0 (0) 8.02e-16 0.239

trauma 1) 0 (0)

Dental disease

Leveloftartar (117, 43)
absent 45 (38) 9 (21) 1*

mild 45 (38) 21 (49) 2.86 1.06-7.73 0.034
moderate 24 (21) 13 (30) 3.81 1.21-11.95 0.034
severe 3 (3) 0 (0) “severe” removed from model

Level of tooth loss (69, 39)
all teeth present 42 (61) 10 (26) 1*
someteeth lost 27 (39) 29 (74) 5.85 1.93-17.78 0.0004      
 

* Reference category

} Oddsratio too small (0) to be accurately computed by Stata™

} Result calculated using Fisher’s exacttest
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owner questionnaire data,

all univariable analyses

 

 

 

Variable (total control responses, total no. (%) no. (%) Odds ratio 95% CI p-value

case responses) of of cases
controls

Overall questionnaires submitted: 105/123 45/48

(85) (94)

Age(years) (105, 45)

<4 32 (39) 6(13) 1*
4-<8 20(19) 14(31) 4.21 1.19-14.86
8-<12 24 (23) 14(31) 3.31 0.89-11.58
12-<16 22 (21) 10(22) 2.18 0.57-8.32
2>16 7(7) 1 (2) 0.83 0.07-9.48 0.113

Time in owner’s possession (years)

(105, 45)
<4 46 (44) 15 (33) 1*
4-<8 21 (20) 14(31) 2.09 0.83-5.26
8-<12 16 (15) 9 (20) 1.51 0.44-5.13
12-<16 18 (17) 6(13) 0.96 0.29-3.17
=16 4 (4) 1 (2) 0.94 0.97-9.13 0.534

Sex (105, 45)
male 54(51) 28(62) 1*
female 51 (49) 17(38) 0.56 0.26-1.21 0.128

neutering status (100, 45)

entire 5 (5) 1 (2) 1*
neutered 95 (95) 44(98) 2.07 0.24-17.82 0.475

Breed (103, 44)
British 4 (4) 2 (5) 1*
Burmese 1 (1) 2 (5) 5.64 0.27-119.77

DLH 8 (8) 4(9) 1.31 0.14-12.02
DSH 75 (73) 33(75) 0.98 0.15-6.22

Foreign 2 (2) 1 (2) 1.14 0.05-27.72
Oriental 2 (2) 0 (0) ot

Persian 5 (5) 1 (2) 0.57 0.36-9.22
Semi-longhair 3 (3) 0 (0) ot

Siamese 3 (3) 1 (2) 0.87 0.46-16.16 0.6595

Domestic 83 (81) 37(84) 1*
Pedigree 20(19) 7(16) 0.82 0.32-2.14 0.689

Coat colour: (104, 42)
tabby 21 (20) 5 (12) 0.57 0.19-1.70 0.298
black 20(19) |9(21) 1.04 0.42-2.54 0.939
black and white 30 (29) 13 (31) 1.17 0.48-2.83 0.734
white 2 (2) 0 (0)
ginger(inc. tortoiseshell) 22 (21) 9(21) 0.87 0.33-2.28 0.778
other 9 (9) 6 (14) 2.27 0.72-7.20 0.169     
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Variable (total control responses, total no.(%) no.(%) Odds ratio 95% CI p-value

case responses) of of cases
controls

Origin of cat: (105, 45)
private household 26 (25) 13 (29) 1*
bred by owner 4 (4) 4 (9) 4.51 0.78-26.33
breeder 11(10) 4(9) 0.62 0.13-2.94

charity organisation 31 (30) 8(18) 0.88 0.23-2.45

gift 1(1) 0 (0) of
pet shop 2 (2) 2 (4) 5.22 0.45-61.12
stray 23 (22) 14(31) 0.62 0.18-2.19
veterinary surgery 7(7) 0 (0) 0.54 0.06-5.17 0.1918

In/Outdoors (101, 43)
indoorsonly 15 (15) 6 (14)
mainly indoors 44 (43) 20 (46)
in and outdoors equally 36 (36) 17 (40)
mainly outdoors 3 (3) 0 (0)
outdoorsonly 3 (3) 0 (0)

betweeneachlevel: 0.82 0.50-1.34 0.424

Othercats in household (101, 43)

Numberofothercats:
0 39 (39) 10 (23)
1-3 53 (52) 24 (56)
>3 9 (9) 9 (21)

between each level: 1.78 0.99-3.20 0.048

In/outdoors(other cats) (61, 33):

indoors only 12 (20) 5 (45)
mainly indoors 24 (39) 113)

in and outdoors equally 22 (36) 17(51)

mainly outdoors 1 (2) 0 (0)

outdoors only 2 (3) 0 (0)

between each level: 0.82 0.41-1.64 0.575

Otherpets in household (101, 43)
dogs in house (101,43)

no 77 (76) 33(77) 1*
yes 24 (24) 10(23) 0.79 0.31-2.02 0.612

pets of other species:

no 82(81) 36(84) 1*
yes 19(19) 7(16) 0.90 0.33-2.43 0.835

tortoise 0 (0) 3 (7) 0.025+

fish 16 (16) 3(7) 0.45 0.12-1.60 0.184
rabbit 1(1) 1 (2) 1.73 0.98-30.76 0.710
rodent 2 (2) 1 (2) 0.88 0.08-10.26 0.918
bird 2 (2) 0 (0)
Hunting behaviour

catches prey? (96, 44)

no 53 (55) 19(43) 1*
yes 43 (45) 25 (57) 1.68 0.80-3.56 0.169     
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Variable (total control responses, total no. (%) no. (%) Odds ratio 95% CI p-value

case responses) of of cases

controls

prey types:
catches rodents 29 (30) 18(41) 1.62 0.75-3.50 0.221

catches birds 22 (23) 18(41) 2.52 1,07-5.95 0.031

catches insects 16(17) 9 (20) 1.56 0.63-4.03 0.330
catches other 2 (2) 1 (2) 1.5 0.14-16.54 0.747

eats caught prey? (31, 16)
no 9 (29) 5 (31) i*
yes 22 (71) 11 (69) 0.27 0.02-3.08 0.272

Maindiet type

(105, 43):
human food 22 (21) 20(47) 4.04 1.52-10.78 0.031

pouches 57 (54) 31(72) 2.23 0.99-5.02 0.045
tins 35 (33) 23(53) 1.74 0.86-3.55 0.127
dry 85 (81) 35(81) 1.02 0.40-2.59 0.969

Titbits

not given (103, 43) 37 (36) 11 (26) 1*
given 66 (64) 32(74) 1.83 0.78-4.33 0.155
titbit type: (102, 42)
commercial cat treats 27 (26) 11(26) 0.86 0.36-2.02 0.721
“human” food 54 (53) 25 (60) 1.51 0.66-3.50 0.327
other 0 (0) 0 (0)

Dental homecare: (102, 44)

no 89 (87) 37(84) 1*
yes 13 (13) 7(16) 1.81 0.60-5.41 0.294

toothpaste only 2 (2) 4 (9) S27 0.96-29.0 0.047

brushing only 3 3) 1 (2) 1 0.84-11.93 1
brushing with toothpaste 2 (2) 0 (0) * * *
dental chews 6 (6) 2 (5) 1 0.17-5.77 1

dental care diet 7(7) 2 (5) 0.85 0.17-4.31 0.840

Teething problems(on eruption of

permanentdentition) (61, 23)
yes 0 (0) 3 (13) 0.019 +
no 61 (100) 20 (87)

Vaccination
unvaccinated (98, 35) 10 (10) 8 (22) i*
vaccinated 88 (90) 28(78) 0.5 0.16-1.60 0.245

Frequency of vaccination (98, 35)
not vaccinated 10(10) 8 (23)
irregularly vaccinated 27 (28) 12 (34)
regularly vaccinated 61 (62) 15 (43)

between each level: 0.56 0.31-1.01 0.051     
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Variable (total control responses, total no. (%) no. (%) Odds ratio 95% CI p-value

case responses) of of cases

controls

vaccinated against: (88, 28)
Flu 79 (88) 21 (70) 0.35 0.11-1.14 0.079
Enteritis 58 (64) 17(57) 0.63 0.26-1.55 0.316
FeLV 51 (57) 12 (40) 0.41 0.13-1.24 0.102
Chlamydophila 6 (7) 3 (10) 6.50 0.65-64.71 0.081
Bordetella 0 (0) 0 (0)
Rabies 3 (3) 0 (0)

Past respiratory disease (105, 45)

no 76 (72) 25 (56) 1*
yes 29 (28) 20(44) 1.81 0.81-4.04 0.153

frequency of respiratory disease:
none 76 (72) 25 (57)
single episode 1110) 6(14)

>1 isolated episodes 10(10) 51)
chronic problem 8 (8) 8 (18)

between eachlevel: 1.31 0.90-1.91 0.160

Respiratory clinical signs seen:

nasal/oral ulcer 2 (2) 5 (11) 5.16 0.92-28.83 0.053
green nasal discharge 3 (3) 2 (4) 2.30 0.31-17.24 0.423
sneezing 14 (13) 11 (24) 2.23 0.84-5.95 0.109
other 3 (3) 2 (4) 1.84 0.31-11.08 0.517
lethargy 5 (5) 4 (9) 1.79 0.47-6.90 0.404
sore eyes 2 (2) 2 (4) 1.30 0.12-14.51 0.832

clear nasal discharge 6 (6) 5 (11) 1.16 0.26-5.23 0.846

coughing 8 (8) 5 (11) 1.13 0.29-4.31 0.863

appetite loss 5 (5) 2 (4) 0.94 0.16-5.37 0.941
clear ocular discharge 10(10) 4(9) 0.59 0.15-2.34 0.440

green ocular discharge 5 (5) 1 (2) 0.52 0.06-4.46 0.521

Reason for examination (105, 44)

dermatological 3 (3) 3 (7) 3.14 0.55-21.1 0.133

aural 4 (4) 0 (0)

endocrine 9 (8) 0 (0)
ophthalmic 6 (6) 3 (7) 1.62 0.39-6.82 0.520
health check 24 (23) 3(7) 0.25 0.07-0.88 0.014

gastrointestinal 3 (3) 2 (5) 2.00 0.33-12.0 0.462

cardiac 0 (0) 0 (0)
renal 2 (2) 0 (0)

musculoskeletal 0 (0) 1 (2) of 0.098

lower urinary tract 4 (4) 0 (0)

surgery 7(7) 1 (2) 0.44 0.05-3.91 0.426
oral 12 (12) 38 (86) 25.0 7.61-82.07 0.0000
other 14(13) 3(7) 0.38 0.82-1.76 0.174
respiratory 4 (4) 2 (5) 0.63 0.07-5.68 0.667

trauma 10(10) 1@) 0.34 0.04-2.72 0.243
vaccination 25 (24) 3(7) 0.21 0.05-0.92 0.012     
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Variable (total control responses, total no. (%) no. (%) Odds ratio 95% CI p-value

case responses) of ofcases
controls

Health problem(s) additional to

reason for examination (99, 44)

dermatological 7(7) 2 (5) 0.71 0.13-3.81 0.684
aural 4 (4) 0 (0)

endocrine 5 (5) i (2) 0.41 0.05-3.65 0.387
ophthalmic 3 (3) 0 (0)

gastrointestinal 2 (2) 1 (2) 3.00 0.19-48.0 0.448
cardiac 5 (5) 1 (2) 0.44 0.05-3.91 0.426
renal 3 (3) 1 (2)

musculoskeletal 7(7) 2 (5) 0.78 0.16-3.76 0.749
lower urinary tract 4 (4) 0 (0)

oral 2 (2) 2 (5) 2.71 0.38-19.4 0.330
other 6 (6) 5 (11) 1.77 0.50-6.29 0.392
respiratory 0 (0) 1(2) cof 0.096

trauma 0 (0) 0 (0)  
 

* Reference category

f Oddsratio too large (0) or too small (0) to be accurately computed by Stata™

Result calculated using Fisher’s exacttest
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Pedigree case control study: information documents:
 

 

THE UNIVERSITY
of LIVERPOOL

 

PhD Study at The University ofLiverpooi on Chronic Feline Gingivo-Stomatitis.

Funded by The Cat Welfare Trust, The BVA Animal Welfare Foundation and

The University of Liverpool

  

Whatis the condition we are researching?

 

Feline chronic gingivo-stomatitis (FCGS)is a disease syndrome affecting the mouths
ofcats. It is also known by other names such as “lymphocytic-plasmacytic gingivitis”
or “chronic stomatitis” - these and other similar terms are interchangeable andall
refer to the same problem.
FCGSis a condition which affects a small but significant proportion ofthe cat
population. The severity ofthe disease varies and somecats are relatively mildly
affected, but for severely affected cats FCGS can be a very debilitating and hard to
treat problem. “Gingivo-stomatitis”literally means “inflammation ofthe gums and
mouth”, and this can cause the cat physical difficulty in eating and swallowing:
owners ofaffected cats often notice that their cat has bad breath, and may tend to paw
at the mouth. Some cats will stop eating altogether, and their resulting weight loss
can be marked and, in extreme cases, coupled with dehydration.

The discomfort caused by FCGShasserious implications for the welfare ofcats
which are affected by it, but unfortunately as yet, the cause ofFCGShas not been

identified. In some cases where treatmentis not successful in improving the comfort
ofthe patient, euthanasia is the only remaining option.
The aim ofmyPhD at The University ofLiverpoolis to look into factors which may
predispose cats to developing the syndrome. In this part ofthe study I am looking at
factors such as diet, indoor/outdoorlifestyle, breed and concurrent disease problems
to see how(ifat all) they are related to FCGS.
Ifyou are interested in taking part, the details ofthe study are laid out below. Your
participation would be very much appreciated — ifyou have any questions you would
like to ask about the study, please write to me at the email address or the postal
address below.

Thank you very much for your time,

Kitty Foster
k.foster@liverpool.ac.uk

Leahurst Veterinary Field Station,

Chester High Road,
Neston,

S. Wirral CH64 7TE
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Hh
THE UNIVERSITY
of LIVERPOOL

 

Information for owners:

PhD Study at The University of Liverpool on Chronic Feline Gingivo-Stomatitis.

Fundcd by The Cat Welfare Trust, The BVA Animal Welfare Foundation and

The University of Liverpool

   

Case control study in igree cat households: protocol

 

There will be two groups ofhouseholds participating in the study. We will ask one
group to complete questionnaires and to allow us to take mouth swabsfrom their cats.
Wewill be asking the other group to complete questionnaires only.

First group:

Wewill be visiting each ofthe households in this group. At each house, we will aim
to collect two mouth (oropharyngeal) swabs from each catliving within the
household, and ask youto fill in a questionnaire for each cat.

One ofthese swabs will be used to look at the cat’s genetic makeup (DNA) and the
other will be used to look for the presence ofrespiratory viruses.

Second group:
Wewill not need to visit the households in this group — instead, we will simply be

conducting a telephone questionnaireto find out a bit more about your cats’ lifestyles.

For the households in the first group we are asking for the name and contact details of
your vet so that ifyour household is allocated to the first group, we can work together

with him/her to the maximum benefit to your cats.
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Hh
THE UNIVERSITY

of LIVERPOOL

 

Information for owners:

PhD Study at The University of Liverpool on Chronic Feline Gingivo-Stomatitis.

Funded by The Cat Welfare Trust, The BVA Animal Welfare Foundation and

The Unive: of Liverpool

   

Frequently Asked Questions:

Whichofmy cats do you want to sample?
As many ofthem as possible!

Howlongwill the process of swabbing and completing questionnaires take?
That depends on how manycats you have - as a guide, it will be best to set aside a
morning/afternoon, or even a full day ifyou have a lot ofcats (ie. over 20). Wewill
takeall the swabs when wevisit, but we may leave the questionnaires with you to

complete in your own time, to be returned in a postage-paid package.

Whatare you looking for in the swabs you plan to take?
Weare looking for the presence ofany respiratory viruses (which can be associated
with cat flu). We will also looking at a specific part ofyour cats’ DNA.

Is the procedure oftaking swabslikely to upset my cats?
The swab-taking is not painful, and many cats are not bothered by the procedure.
Morenervous cats maydislike being restrained, but no more than for any minor
procedure, such as being given a tablet.

Could the procedure of taking swabs harm mycats?
It is extremely unlikely. Very occasionally cats have been known to chew offand
swallow the swabtip, but none have had any adverse effects to date.

Whatkinds of questions will be asked in the questionnaire?
There will be several questions asking for your and your cats’ identities, which will be
used for administrative purposes only. Other than this, all questions are related to
your cat’s lifestyle, diet. health status and presence or absence ofFeline Chronic
Gingivo-Stomatitis (FCGS).

Will my personaldetails be kept confidential?
Yes. Weonly take your details for correspondence, andto identify your household in
the study. These details will not be passed on to anybody else. or used for any
purpose other than this study.  
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Will the results ofany tests, and my answers to the questionnaire be kept
confidential?

Yes. All the test results and the answers to the questionnaires will remain completely
confidential and, other than your vet (see next question), will not be passed on to

anybodyelse. They will, however, be used anonymouslyas data in scientific
publications.

Will I get to see the results for my cats?
Wewill usually pass any results from virological tests directly to your vet, who can
pass them on to you. Ifyou do not want to know anyofthe results, please let us
know, and we won’t pass them on to anyoneat all. We cannotgive youthe result
directly without involving your vet because it could affect your cats’ health care.

What do doifmy cat is found to have a respiratory virus?
Ifyou have indicated that you would like to know the results, your vet will inform you

ofthese — ifrespiratory viruses are found in your cats’ mouths, you should talk to
your vet regarding whether any treatmentis necessary. It is in your cats’ best interests

for you to discuss issues directly relating to your cats with your vet rather than us, but
we are always happyto discuss the study with you or your vet.

Whatkindsofgenetic tests are you planning to do?
Weare going to look at a small region on your cats’ DNA which codes for a specific

immune system molecule called the Feline Leucocyte Antigen. This molecule’s job
in all cats is to recognise foreign material such as viruses or bacteria, but different cats
haveslight differences in the exact make-up ofthe molecule, just as individuals have
different coloured eyes. We want to compare the exact molecule type betweencats
with FCGSand those without to see ifcertain types could make an individual more
susceptible to FCGS. We also want to see whether variation has been restricted in
pure-bred cats when compared with cross-breeds (i.e. domestic short and long hairs).

Whatwill happen to the genetic material you take from my cats?
If you are willing, we would like to keep the sample material so we can use it in the
future without having to resample more cats. However, ifyou would prefer we did
not keep it, we will discard it as soon as we have finished the tests for this study.

Thank you for considering taking part!
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Recruitment and consent forms

 

 

Sh
THE UNIVERSITY
of LIVERPOOL

 

Study on Feline Chronic Gingivo-Stomatitis

Thank you for your interest in our study!

2. Contact details:
SNGlOpOIRO eoeeoeOeaCeaeihaa

EGASSoaeeBeShea

PUESrneeSeoo seiatewce aden uannen nice eae Oe RUESo

UeaeAesoSPOSE COGG!foestase scons

3. What breedsofcat do you have in your household?

5. Have any ofthese cats ever been diagnosed with chronicfeline

gingivo-stomatitis at the vets?
Yes [] No []

6. Have any ofthese cats ever suffered from chronic mouth disease,
which you suspect could be chronic feline gingivo-stomatitis?

Yes []<"-No EJ

7. Would you be happy for us to contact you again to find out ifyou are

still interested?

Yes—] No [J  
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PhDStudy at The University of Liverpool on Chronic Feline Gingivo-Stomatitis.

Funded by The Cat Welfare Trust, The BVA Animal Welfare Foundation and

The University of Liverpool

Case control study in pedigree cat households

Wehave the followingdetails about you and your cats from the questionnaire you
returned to us. Ifany ofthe details are incorrect, we would be grateful ifyou could

amend them.
 

 
 

Please could youfill in your vet’s details below so that we can contact them, and

involve them in the study:

Name ofveterinary practice:

Contact details for your veterinary practice:

Telephone 10.: .....2.....ccccscccseccssnecsescnsscosacsasscaasacnenssarerosecases
PRBS oso exscerre sareteerasreraateraneeerarn acer mosaimerwnanencemmninineinnnmememannnesennsnd cat ss See USER SNE ESSE

Post code.............:ecceeeeeeeeeee

From now on, how would you prefer us to contact you? ~Telephone / Email
(please delete as applicable)

* Id reall reciate it if you could return the questionnaire b 25 August *
* We will contact people after that date >

 

Thank you very muchfor your time!

Kitty

ah
THE UNIVERSITY

of LIVERPOOL
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ee
THF UNIVERSITY

of LIVERPOOL

Study to investigate the risk factors for Chronic Feline Gingivo-Stomatitis

 

 

CASE

AUSRIosSask ee eaatiat hs Coad ba dace ee Maciae de ndscees vaca Secreacediesmuee

Owner's title: -....< 2.6.66:IOWHEN& SUIRAING225502)coe

PUACHAGE MARIUSoisoles) vod ca see tas taser nev vac acccdek sacawuueenecbaced
Vet’s name.... bee, Gide seers

PALE OLCOPSMALNONsoocc eeealee scott ends Sask eave vewacbaieuassestavounes

Dueto mail occasionally going missing in the post, we would be very grateful ifyou

would let us have your telephone number so we can contact you ifwe have not
received your questionnaire within 4 weeks ofyour cat’s visit to the vet.

Worrctelephane mambers 2.0050 62ieieeeaeeesa
Preferred time (ofday) for one ofthe study team to call................2...02.222-

How would youprefer to complete the “owner’s questionnaire”?

a) bypost O b) overthetelephone O

Ownerconsent:

e I give my full consent for my cat to take part in this case control study to
represent a case ofFeline Chronic Gingivo-Stomatitis (FCGS).

e I give permission for my vet to take two swabs from mycat’s mouth, collect a
blood sample, and complete a vet’s questionnaire for the purposes of
investigating my cat’s problem and researching FCGSas part ofthis study.

e TJ understand that my vet will be given the results ofthe blood tests and swabs
whichare relevant to the investigation ofmy cat’s FCGS.

e understand that no information which could identify either me or mycat will
be linked with the results ofany tests or questionnaires in any publications

resulting from this study.

¢ Tunderstand that no personal information will be passed to any third party at

all.

« Tam the owner (or owner’s representative) ofthis cat.

SUTsseee seats ue cg ieee DMScc cscaeesstses cbse  
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case questionnaire

FCGS Study: “Case”

Pedigree case control study:
questionnaires

 

 

 

~

[ Cat's name: }| ] | Code: || Pc |

How old is this cat? Years Months Is this age: Clexact

(estimated

How long have you Years Months Is this time: [] exact
had this cat?

'e me Llestimated }
 

 

(Wheredid you get this cat? -——_———_—_—_—

 

  
 

 

 

 

 

  

 

 

 

  

  
 

 

 

 

 

 

 

  

  

   

    

(] breeder (J private household (takenin as a stray

[pet shop (J veterinary surgery C gift

(J animalcharity/sanctuary (bred in your household

Dother

If "other", please specify: })

Whatis the sex ofthis cat? Cimale []female [don't know

Hasthis cat been neutered S no don't know
(spayed or castrated)? Lye a 0

Whatbreedis this cat?

Whatcolouris this cat?

[Have you bred from this cat? | Clyes [Jno [Jdon't know =

| If female, how long ago washerlastlitter? ‘cae

ry; M D

or bate. C/O) When wasshe/he
ast mated?

OR (_] unknown

Is she pregnant? Years Months

Clyes [Jno [don't know OR Date:

Doesshe havekittens? ey ! LHee

LClyes [Jno [don't know
(] unknown

If so, are they weaned?

a \\ Clyes Fino (don't know ae oe
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(( Lindoors only »
How muchtime does this cat
spend indoors and outdoors? (] mainly indoors but sometimes goes outside

 

 

 Ciindoors and outdoors equally

LJ mainly outdoors but sometimes comes inside

CJ outdoors only

[] don't know

If "other", please specify: Clother

    \e y

-——|what do youfeedthis cat as his/her main diet? (Please crossall that apply) }—

 

 

 

 

   
 

 

 

 

 

 

 

   
 

 

 

(dry biscuits ("humanfood" e.g. tuna, prawns

CItinned cat food (J pouches of cat food

(J other

If "other", please specify:

e oy

ie >
Doesthis cat everget titbits? Clyes [Jno []don't know

If "yes", please indicate the type CL commercial cattreats
| Sa (pleasecross all that Caan toad!

(other

If “other”, please specify:

\ y
TN

Doesthis cat ever hunt and catch prey? Clyes [Jno [jdon't know
 

 

| If "yes", what doesthis cat catch?
(please cross all that apply)
 

[rodents CIbirds Uinsects (CJ other
 

If "other", please specify:   
 

 

If "yes", does this cat ever eat the prey? Clyes [Jno [don't know

Ee a
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Hasthis cat ever been vaccinated? Dyes (Clno [don'tknow

—— If "yes", how frequently has this cat been vaccinated? -—

COprimary orkitten vaccinations and regular booster vaccinations

 

 

CI primary or kitten vaccinations and occasional booster vaccinations

Cprimary vaccinations only

Lstarted primary vaccination course but not completed

L]don't know
 

   e Clother |f "other", please specify:
 

 

y
If "yes", please indicate which diseasesthis cat has been vaccinated against
(please crossall that apply):

\
 

Cicatflu LIFeLV(feline leukaemia virus) (7 bordetella

Lifeline infectious enteritis [rabies [_] chlamydophila

(other CIdon't know

 

 If "other", please specify:   J

— How long agodid you first become aware that this cat had FCGS? -—

Months OR Date: LL ]/ ltBia OR LJunknown

If known,is this period of time: |[Jexact

 

 

Years

  

 

 

 

Llestimated )

Whatclinical signs related to FCGSis this cat showing? (please cross all that apply) |

[noteating LJdrooling clear saliva (] grooming less

[reduced appetite [] drooling blood stained saliva (not grooming at all

Ll vocalising more [_]pawing/rubbing at mouth (J becoming more withdrawn

L)vocalising less _[_] dropping food while eating [_] becoming more aggressive}

[losing weight difficulty picking up food from bowl [_] becoming more clingy

 

[1 smelly breath

(J other

If “other”, please specify:

eee Pd
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Whereis the inflammation associated
with FCGSlocated?

(please crossall that apply)

(periodontal mucosa

gingival mucosa

[] buccal (cheek) mucosa

(_] fauces/palatoglossalfolds

(soft palate

[] hard palate

C pharynx

[] tongue

CJ other

- 258 - Pedigree case control study:
questionnaires

+

Other than the FCGS, how would you
describe the level of dental disease in this

cat? (please crossall that apply)

Labsent- no dental disease

(mild tartar accumulation

(] moderate tartar accumulation

Lsevere tartar accumulation

LJloose teeth

L]notartar accumulation

Call teeth present

(some teeth missing

Call teeth missing

Cjother
 

If "other", please specify:    x
 If “other”, please specify:    / \
 

 

Whichof the following has been used to treatthis cat's FCGS?
(please cross all that you know of) E

(oe

(J antibiotics [J tooth brushing

(steroid anti-inflaammatories [J dental scale andpolish

L] NSAIDs C extraction of unhealthy teeth

Dinterferon C extraction of all molars and premolars

LJ antiseptic mouthwash/gel [_] extraction of ALL teeth

 

Oother

  If "other", please specify:
 

 

Hasthe cat ever recovered 100% from the no
FCGSbefore relapsing? a

Clyes (_] don't know

 

 

 

If "yes", what treatment had been given

whenthe inflammation cleared?
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Hasthis cat suffered from respiratory disease in the past year? |

Llyes [LJjno_ [Jnotsure

If "yes", whatclinical signs (symptoms) did he/she have? (please cross
all that apply)

 

 

Csneezing LJsore eyes

[coughing [mouth or tongue ulcer(s)

L]runny nose (clear discharge) LJnose ulcer(s)

[runnynose (yellow or green discharge) [_]loss of appetite

[runny eyes (clear discharge) lethargy

(Jrunny eyes(yellow or green discharge)

 

CJother    If “other, please specify:

If "yes", did this occuras... Loneisolated episode

LJ more than one isolated episode

 

 

 

(Ja chronic (ongoing) problem

 

Did this cat have any problems when

his/her adult teeth were coming through? Clyes [Jno [don't know
(between approx. 3-6 months of age)  
 
 

Do you take any measures to
cleanthis cat's teeth at home? | Llyes [Jno [don't know

 

 

 

 

a If "yes", please indicate the measures you take (please cross all that apply)|}

[J tooth brushing with pet toothpaste [dental chews

[_]tooth brushing without toothpaste (herbal products

(_] pet toothpaste without brushing LJ homeopathic products

[commercial "dental care" diet

 

Cother     
 

PS If "other", please specify: 5 al
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Doesthis cat have any current health problems
not previously covered by this questionnaire? Clyes [Jno

 

Cdon't know

 

 

 

 

} If "yes", please indicate the nature of the health problem(s) (please cross all that apply)
 

CIskin problem Lkidney problem DJ heart problem

Cleye problem [| bladder problem [leg problem

Lear problem (J coughing/sneezing (] wound/injury

J] mouth problem (_] breathing problem C] gastrointestinal (tummy) problem

 

LJother

If "other", please specify:   
 

b y
 

 

| Is this cat on any medication at the moment? | Clyes [Jno [don't know
   iu
 

| If "yes", please indicate the types of medication (please cross all that apply)
 

 

   
 

 

[antibiotics LI steroids LI NSAIDs

Cinterferon

Cother

If "other",
please specify:

“a ad
fe ~\

Thank you very muchfor yourtime!
Yourhelp is very much appreciated.   
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case questionnaire

 

 

 

 
 

 

 

   
 

 

 
 

  

  
 

  

   
 

 
 

  

 

     

[ soaezeza7a FCGSStudy: “Control”
(é a

Cat's name: | | || Code:| | PC |

How oldis this cat? Years Months Is this age: 7 exact

estimated

How long have you ic time: [exacthaee Years Months Is this time:

ke Clestimated }

—Wheredid you get this cat? eenn,

(J breeder C1 private household (takenin as a stray

CJ pet shop (J veterinary surgery OO gift

LC animalcharity/sanctuary (] bred in your household

CJother

If "other", please specify:
2)

Whatis the sexofthis cat? [imale [female [Jdon't know

Hasthis cat been neutered no don't know
(spayed or castrated)? Oves O =

Whatbreedis this cat?

What colouris this cat?

ie =)
[Have you bred from this cat? LJyes [Jno [don't know

va If female, how long ago washerlastlitter? ots

Y M D

: / i Whenwasshe/heor date, C/O 1 Whenwas
OR Clunknown

Is she pregnant? Years Months

Clyes [Jno [don'tknow ORDate:

Does she havekittens? LLLJLL

Llyes [Jno [don't know
(CJ unknown

If so, are they weaned?      \\. Cyes [no Lidon't know i he
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(- CJ indoors only >
How muchtime doesthis cat
spend indoors and outdoors? (] mainly indoors but sometimes goes outside

LJindoors and outdoors equally

C mainly outdoors but sometimes comes inside

(J outdoors only

(_] don't know

If "other", please specify: Cother

= yo

aWhatdo you feed this cat as his/her main diet? (Please cross all that apply) }—

Cidry biscuits ("humanfood" e.g. tuna, prawns

Citinned cat food Clpouchesofcat food

LJother

If "other", please specify:

\ 4

@ =
Does this cat evergettitbits? Llyes [Jno [don't know

If "yes", please indicate the type (1) commercialcattreats
Late 1

pls (please cross all that []hurnan food®

Dother

If “other”, please specify:

ee

~,

| Does this cat ever hunt and catch prey? Clyes . (Jno [Jdon't know

If "yes", what doesthis cat catch?
(please crossall that apply)

Orodents Lbirds UCinsects OD other

If "other", please specify:

| if "yes", does this cat ever eat the prey? |  Cyes [Jno [don't know   

 
Loe
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Hasthis cat ever been vaccinated? Clyes [Jno [don'tknow

aa If "yes", how frequently has this cat been vaccinated? a.

LIprimary or kitten vaccinations and regular booster vaccinations

 

 

 

LI primary or kitten vaccinations and occasional booster vaccinations

(primary vaccinations only

(_]started primary vaccination course but not completed

 

(don't know    LJother if “other”, please specify:
  

S yy

If "yes", please indicate which diseases this cat has been vaccinated against
(please cross all that apply):

 

 

Ci catflu CIFeLV(feline leukaemia virus) [] bordetella

Lifeline infectious enteritis Lyrabies ( chlamydophila

(other (don't know
 

  If "other", please specify:
 

 

 

| Hasthis cat suffered from respiratory disease in the past year?

Llyes [Jno [Jnotsure

If this cat has suffered from respiratory problemsin the past, what
clinical signs (symptoms) did he/she have? (please cross all that apply)

  
 

 

(sneezing Clsore eyes

[_] coughing [_] mouth or tongue ulcer(s)

[Jrunny nose (clear discharge) Cinose ulcer(s)

CJrunnynose(yellow or green discharge) [_]loss of appetite

[_]runny eyes (clear discharge) (lethargy

(runnyeyes(yellow or green discharge)
 

(Jother
If “other", please specify:   
 S

If "yes", did this occur as... Cone isolated episode

(more than one isolated episode

bs [a chronic (ongoing) problem |  
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Did this cat have any problems when

his/her adult teeth were coming through? Clyes [Jno [Jdon't know
(between approx. 3-6 months of age)

 
 

 

 

 
 

Do you take any measures to
cleanthis cat's teeth at home? Clyes [Jno  [Jdon't know

 

 

 

 

a If "yes", please indicate the measures you take (please cross all that apply)

 

    
 

LI tooth brushing with pet toothpaste CU dental chews

(_]tooth brushing without toothpaste LJ herbal products

(_] pet toothpaste without brushing homeopathic products

LJ commercial "dental care" diet

Clother

C If "other", please specify: y)

 

 
 

Doesthis cat have any current health problems
not previously covered bythis questionnaire? Clyes [Jno  [Jdon't know
 

 

 

If "yes", please indicate the nature ofthe health problem(s) (please cross all that apply)

(skin problem (kidney problem CD heart problem

Lleye problem LJ] bladder problem L]leg problem

(earproblem [_] coughing/sneezing (1 wound/injury

() mouth problem Clbreathing problem (J gastrointestinal (tummy) problem

 

Cother

If "other", please specify:     
 y

~
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[ Is this cat on any medication at the moment? | Dyes (Ino [don'tknow

  

 
 
 

 
| If "yes", please indicate the types of medication (please cross all that apply) \

Cantibiotics Cisteroids CINSAIDs

 

Dinterferon

LJ other

If "other",
please specify:

   
 

Thank you very muchfor yourtime!
Yourhelp is very much appreciated. 
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Figure A1l3.1: Number ofcats per household
(numberofhouseholds — 17)
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Figure A1l3.2: Numbers ofindividual breeds represented (n = 182)
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Pedigree case control study:

Univariable analyses from all pedigree questionnaire answers

 

 

 

Variable (total control responses, no. (%) no. (%) Odds ratio 95% CI p-value

total case responses) of of cases
controls

Age(years) (151, 31)

<4 72 (48) 8 (26) 1*
4-<8 55 (36) 14(45) 4.58 1.30-16.1
8-<12 18 (12) 6(19) 4.60 1.16-18.3
12-<16 6 (4) 3 (10) 8.78 1.40-55.11 0.023

Time in owner’s possession

(years) (151, 31)

<4 78 (52 8 (26) 1*
4-<8 49 (32) 14(45) 5.25 1.51-18.23
8-<12 18(12) 6(19) 4.93 1.24-19.65
12-<16 6 (4) 3 (10) 9.63 1.52-60.89 0.011
=16

Sex (150, 31)
male 59 (39) 7 (23) 1*

female 92 (61) 24(77) 2.67 1.02-7.00 0.036

neutering status (150, 31)
entire 83 (55) 13 (42) 1*
neutered 67 (45) 18 (58) 1.50 0.56-4.01 0.415

Breed (151, 31)
British 1701) 1G)
Burmese 24 (16) 5 (16)

Foreign 9 (6) 0 (0)
non-pedigree (DSH and DLH) 3 (2) 0 (0)
Oriental 1711) 516)

Semi-longhair 56 (37) 9 (29)

Siamese 25 (17) 11 G5)

Coatcolour: (124, 29)

Black (inc. blue, caramel) 71 (57) 14 (48 1*
Chocolate(inc.lilac, cinnamon) 27 (22) 13 (45) 3.30 1.05-10.38

Red (inc. cream, apricot, 19(15) 2(7) 0.63 0.12-3.32

tortoiseshell)
White 7 (6) 0 (0) ot - 0.042

Coat pattern (126, 29)

solid (inc. tortoiseshell) 66 (52) 11 (38) 1*

solid colourpoint 34 (27) 13 (45) 1.70 0.30-9.78

tabby colourpoint 6 (5) 1 (3) 0.60 0.35-10,26
tabby (inc. all red and red dilutes) 16(13) 3 (10) 0.82 0.14-5.02
tipped/shaded/smoke 4 (3) 1 (3) 1.24 0.10-15.08 0.839     
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Variable (total control responses, no. (%) no. (%) Odds ratio 95% CI p-value

total case responses) of of cases

controls

Origin of cat: (105, 45)

bred by owner 87 (58) 10(32) 1*
breeder 60 (40) 21 (68) 4.72 1.63-13.65
charity organisation 1(1) 0 (0) - -
private household 2) 0 (0) - -
stray 1() 0 (0) - - 0.021

In/Outdoors (151, 31)

indoors only 27 (18) 2 (6)
mainly indoors 84 (56) 18 (58)
in and outdoors equally 16(11) 7 (23)
mainly outdoors 11 (7) 2 (6)
outdoors only 13 (9) 2 (6)

betweenall levels: 1.22 0.72-2.07 0.465

If any outdooraccess: (124, 29)

run 82 (66) 13 (45) 1*
catproof garden 27 (22) 10(34) of - 0.342

unrestricted access 15(12) 6(21) dropped

Hunting behaviour

catches prey? (151, 31)

no 132 (87) 25 (81) 1*
yes 19(13) 6(19) 0.49 0.10-2.45 0.374

prey types:
catches rodents 3 (2) 1 (3) 0.41 0.02-7.21 0.534
catchesbirds 7 (5) 2 (6) 0.65 0.10-4.33 0.650
catches insects 12 (8) 4 (13) 0.49 0.62-3.87 0.494
catches other 0 (0) 0 (0)

eats prey? (18, 5)

no 5 (28) 4 (80)
yes 13 (72) |1(20) |- 7 0.056+

Main diet type (151, 31):

dry 144 (95) 27(87) 0.27 0.05-1.49 0.142
pouches 89 (59) 18(58) - - lt

tins 38 (25) 13 (42) 0.53 0.05-6.26 0.623

humanfood 98 (65) 20(65) 1.34 0.12-14.43 0.809

Titbits (150, 31)
not given 114 (76) 22(71) 1*

given 36 (24) 9(29) 0.87 0.02-27.46 0.940

titbit type: (151, 31)
commercial cat treats 3 (2) 2 (6) - - 0.247 +

“human” food 34 (23) 8 (26) 1.53 0.16-14.70 0.714
other 0 (0) 0 (0)     
 

 



 

 

      

Appendix 14 - 269 - Pedigree case control study:

questionnaire data,
all univariable analyses

Variable (total control responses, no. (%) no.(%) Odds ratio 95% CI p-value

total case responses) of of cases
controls

Dental homecare: (150, 31)

no 100 (67) 20 (65) 1*
yes 50 (33) 1135) of - 0.064

brushing only 0 (0) 1 (3) - - 0.17 t

brushing with toothpaste 5 (3) 1 (3) - - lt

toothpaste only 13 (9) 3 (10) 0.33 0.02-6.43 0.469

dental chews 17(11) 413) - - 0.761 +

dental care diet 30 (20) 9 (30) oof - 0.526

other 14 (9) 1 (3) ot - 0.418

Teething problems(on eruption

of permanent dentition) (135, 25)

no 128 (95) 22 (88) 1*
yes 7 (5) 3 (12) 5.37 0.45-64.18 0.150

Vaccination

unvaccinated (151, 31) 2(1) 0 (0) 1*
vaccinated 149 (99) 31 (100) of - 0.312

Frequency of vaccination (151, 31)
not vaccinated 2 (1) 0 (0)

irregularly vaccinated 21 (14) 3 (10)

regularly vaccinated 128 (85) 28 (90) 3.05 0.62-14.77 0.119

vaccinated against: (151,31)

Flu/enteritis 149 (99) 31 (100) oof - 0.312

FeLV 80 (53) 19(61) 3.51 0.37-33.20 0.223
Chlamydophila 36 (24) 12 (39) 3.75 0.56-24.98 0.152
Bordetella 2 (1) 0 (0) ot - 0.617

Rabies 3 (2) 2 (6) 3.67 0.48-28.10 0.232

Past respiratory disease (105, 45)

no 129 (85) 22(71) 1*
yes 22 (25) 9(29) 4.85 1.40-16.84 0.0123

frequency ofrespiratory disease:

none 129 (85) 23 (74) 1*
single episode 5 (3) 4 (13) 7.15 1.23-41.49
>1 isolated episodes 3 (2) 2 (6) 3.03 0.38-24.04
chronic problem 14 (9) 2 (6) 1.93 0.31-12.18 0.140

Respiratory clinical signs seen:

oral/nasal ulcer 0 (0) 2 (6) of - 0.003

green nasal discharge 3 (2) 1 (3) 2.63 0.23-30.50 0.467

sneezing 10 (7) 5 (16) 4.57 0.87-24.04 0.072

other 5 (3) 2 (6) 3.51 0.49-25.00 0.231
lethargy 0 (0) 0 (0)

sore eyes 4 (3) 0 (0) ot - 0.122

clear nasal discharge 2 (1) 4 (13) 31.80 3.36-300.63 0.0005

coughing 2 (1) 0 (0)
appetite loss 0 (0) 0 (0)
 

 



 

 

Appendix 14 - 270 - Pedigree case control study:
questionnairedata,

all univariable analyses

Variable (total control responses, no. (%) no. (%) Odds ratio 95% CI p-value

total case responses) of ofcases
controls

clear ocular discharge 11 (7) 4 (13) 2.55 0.66-9.90 0.194

green ocular discharge 1(1) 1 (3) 6.71 0.40-113.36 0.214

Respiratory virusisolation (151,

31)
FCV 56 (37) 23 (74) 4.81 1.93-12.01 0.0003
FHV 1(1) 0 (0) - - 0.662       

* Reference category

{ Odds ratio too small (0) to be accurately computed by Stata™

f Result calculated using Fisher’s exacttest
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Appendix 5 - 225 - Vet case control study
Vet questionnaires

| 0398216919 |

Doesthe cat have any other health
problemsnot covered sofarin this Llyes [Jno [don't know
questionnaire?

 

J

 

(| If "yes", please indicate the nature of the health problem (please cross all that apply) IN
 

 

Cskin problem Ci kidney problem {_] musculoskeletal problem

L] respiratory problem CJ eye problem LJendocrine problem

( gastrointestinal problem (ear problem Cheart problem

(lowerurinary tract problem [] mouth problem (] wound/trauma

[J other

If "other", please specify:

LS
-

    
 

 

Thank you very much for your time! Your help is very much appreciated.

 

  


