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ABSTRACT

Feline Immunodeficiency Virus (FIV) and Feline Leukemia Virus (FeLV) are important etiologic agents of immunosuppressive
diseases in felines. The objective of the present study was to determine the prevalence of these retroviruses in domestic cats
in Fortaleza, Ceara and the epidemiological factors associated with these infections. Between 2015 and 2016, 138 blood
samples were collected and tested for FIV and FeLV by the enzyme immunoadsorption assay (ELISA). Parameters
such as breed, gender, age, reproductive status, multi-cat environment, outdoor access and clinical manifestations were
evaluated. The results showed that 12.32% were positive for FIV, 5.80% for FeLV and 1.45% for co-infection (FIV/FeLV).
FIV* animals were mostly mixed breed, neutered male adult cats, with indoor lifestyle and living in a multi-cat household.
The most common clinical manifestation observed was disorders of the oral cavity. Factors found to increase the risk for
FeLV seropositivity include mixed breed, young, spayed female cats, indoor lifestyle living in a multi-cat household were
the most common epidemiological factors observed. The most common clinical manifestation was anorexia and apathy.
The prevalence of these viruses were relatively high, compared with other region of Brazil. This study demonstrated that
mixed breed, castrated, multi-cat environment and indoor lifestyle animals are of greater relevance for FIV and FeLV
infection diseases. Factors related to cat demographics and health such as age, sex and type of household are important
predictors for seropositive status to FeLV or FIV in Fortaleza. High prevalence of FeLV or FIV observed in our study is
of concern, in view of the immunosuppressive potential of the two pathogens.
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RESUMO

O Virus da Imunodeficiéncia Felina (FIV) e o Virus da Leucemia Felina (FeLV) sdo importantes agentes etioldgicos de
doengas imunossupressoras em felinos. O objetivo do presente estudo foi determinar a prevaléncia desses retrovirus
em gatos domésticos em Fortaleza, Ceard e os fatores epidemiol(’)gicos associados a essas infecq()es. Entre 2015 e 2016,
foram coletadas 138 amostras de sangue e testadas para FIV e FeLV pelo ensaio de imunoadsor¢ao enzimatica (ELISA).
Parametros como raga, género, idade, estado reprodutivo, ambiente com vérios gatos, acesso ao ar livre e manifestagdes
clinicas foram avaliados. Os resultados mostraram que 12,32% foram positivos para o FIV, 5,80% para o FeLV e 1,45%
para a co-infec¢do (FIV/FeLV). Os animais FIV* eram na sua maioria gatos machos castrados, adultos, de raga mista,
com estilo de vida dentro de casa e vivendo em um ambiente com varios gatos. A manifestagdo clinica mais comum
observada foi distarbios da cavidade oral. Os fatores encontrados que aumentam o risco de soropositividade para FeLV
incluem gatas fémeas castradas, jovens, de raga mista, com estilo de vida dentro de casa e vivendo em um ambiente
com varios gatos, foram os fatores epidemioldgicos mais comuns observados. A manifestagdo clinica mais comum foi
anorexia e apatia. A prevaléncia desses virus foi relativamente alta em comparagdo com outras regioes do Brasil. Este
estudo demonstrou que os animais de raga mista, castrados, vivendo em um ambiente com varios gatos e estilo de vida
dentro de casa sao de maior relevancia para as doengas infecciosas por FIV e FeLV. Fatores relacionados a demografia
e a saude do gato, como idade, sexo e tipo de domicilio, sdo importantes preditores do estado soropositivo para FeLV
ou FIV em Fortaleza. A alta prevaléncia de FeLV ou FIV observada em nosso estudo é preocupante, tendo em vista o
potencial imunossupressor dos dois patégenos.
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Introduction

Feline viral immunodeficiency (FIV) and Feline viral
leukemia (FeLV) are retrovirus diseases. FIV is a lentivirus that
leads to a progressive immune system dysfunction resulting
in a greater susceptibility to opportunistic infections and
degenerative diseases (Sellon & Hartmann, 2012). Felines
affected by FIV may present apathy, lymphadenomegaly,
hepatosplenomegaly, lymphoplasmacytic gingivitis-stomatitis
complex (LGSC), weight loss, dermatitis, neoplasias,
glomerulo-nephritis and respiratory tract diseases,
which are often secondary infections (Hosie et al., 2009;
Sobrinho et al., 2011). The transmission by FIV occurs
mainly through the saliva, where the virus is inoculated
by bites (Ravi et al., 2010).

Feline leukemia virus (FeLV) is an oncogenic and
immunosuppressive gammaretrovirus, mainly transmitted
by the oronasal pathway (Levy et al., 2008; Lutz et al.,
2009). Comorbidities in FeLV-infected cats include
lymphoma, leukemia, mycoplasmosis, hemolytic anemia,
lymphadenopathy, LGSC, chronic rhinitis, and polyarthritis
(Coelho et al.,, 2011; Lutz et al., 2009).

The diagnosis should be based on clinical examination
and laboratory tests. The most widely used methods for
detecting these viruses are the enzyme-linked immunosorbent
assay (ELISA), immunochromatography and western
blot, which detect antibodies or specific antigens, and the
polymerase chain reaction (PCR), which detects proviral
DNA (Hosie et al., 2009; Lutz et al., 2009).

The seroprevalence of FIV and FeLV varies greatly,
depending on the age, gender and health status of the
animals (Little et al., 2009). The percentage of infected for
FIV ranges from 3.2% to 15% and FeLV from 1% to 4%
in populations of cats from various parts of the world
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(Gleich etal., 2009; Little et al., 2009; Westman et al., 2016).
In some counties of Brazil, such as Belo Horizonte - MG,
Rio Grande - RS, Sao Paulo — SP and Pelotas - RS, with
prevalence ranging from 4.1% to 15.7% and from 6.2%
to 38.3% of animals positive for FIV and FeLV have been
reported, respectively, using serological techniques (direct
and indirect immunofluorescence), PCR, or by nested PCR
(Jorge et al., 2011; Lara et al., 2008; Meinerz et al., 2010;
Silva et al., 2014; Teixeira et al., 2007).

The depletion of the immune system is the main cause
of the high morbidity and mortality of the seropositive
felines for the retroviruses. Epidemiological research of
FIV and FeLV are of great importance for implementing
disease control and prevention measures, since these viruses
lead to nonspecific clinical signs and are highly contagious.

The objective of this study was to conduct an epidemiological
survey and to evaluate the occurrence of FIV and FeLV
infections in domestic cats treated in different regions of
Fortaleza, through the technique of detection of antibodies
and antigens by ELISA.

Material and methods

Study area

The research was carried out in a survey and analysis
of 138 clinical records of domestic cats from the North,
South, East and West regions of Fortaleza, Ceara, from
2015 to 2016, treated at a private veterinary clinic.

Samples

Blood samples were collected through venipuncture of
saphenous or jugular to perform a viral screening by ELISA
test (SNAP FIV / FeLV Combo test, IDEXX System), which
detects FeLV p27 antigen and antibodies specific for FIV,
since this test has high accuracy, readiness and ease.

Risk factors

Possible risk and protective factors associate with
FIV and FeLV infection were evaluated using the clinical
records of all positive cats. Data such as breed, gender,
age group, reproductive status, multi-cat environment,
outdoor access and clinical manifestations were recorded
and analyzed. The age group was divided according to
the animal life stage, such as junior (6 months to 1 year),
prime (1 to 5 years), mature (6 to 10 years), and senior
to geriatric (from 11 years). The multi-cat environment
was analyzed from the presence of one or more cats in
the same household. Access to the outside was analyzed
through one or more exits of the animal from inside the
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house. Prevalence was determined as number of cats with
a positive serological test divided by the total number of
cats evaluated.

Results

The sample of the 138 felines consisted of: 75 females
and 63 males, of which 114 were mixed breed (MB),
19 Persians, 2 Exotics, 1 Maine Coon, 1 Angora and
1 American Shorthair, ranging from 6 months to 18 years.
Of the 138 animals tested, 17 (12.32%) tested positive for
FIV, 8 (5.80%) for FeLV, and 2 (1.45%) for both retroviruses
(FIV/FeLV).

The descriptive characteristics of seropositive felines
are displayed in Table 1. Regarding the racial distribution,
there was a higher occurrence in mixed breed animals for
FIV, FeLV and FIV/FeLV and the presence of positivity was
observed only in the Persian breed. According to the sex,
males obtained a higher prevalence of positivity for FIV
and FIV/FeLV; however, in the case of FeLV, there was a
higher occurrence of females in relation to males (Table 1).

The highest number of cats positive for FIV and FIV/FeLV
were mature-adults, while for FeLV, they were prime-adult
castrated animals with indoor lifestyle, which had multi-cat
environment with other cats and a higher frequency in
both retroviruses and in their association.

All seropositive cats had some clinical manifestation
(Table 2). Among the animals infected with FIV, the most
common clinical signs observed were higher periodontal
diseases and ophthalmological-auricular-nasal disorders.
Other clinical signs observed were weight loss and bilateral
submandibular lymph node hypertrophy, as well as anorexia,
apathy, diarrhea, dysphagia, emesis and hyperthermia.

FeLV" felines presented anorexia and apathy more
frequently, and other comorbidities such as ophthalmological,
auricular, nasal cavity disorders, anemia, splenomegaly
and nephromegaly, neurological disorders and bilateral
submandibular lymphadenomegaly were also observed.
The co-infected animals presented neurological signs,
apathy, periodontal diseases and bilateral submandibular
lymph node hypertrophy (Table 2).

Table 1 — Descriptive characteristics of the feline immunodeficiency virus (FIV) and feline leukemia virus (FeLV) seropositive cat

population in Fortaleza-CE

FIV(n=17) FelLV (n=8) FIV/FelV (n=2)
Breed Mixed breed 6 (94,12%) 7 (87,50%) 2 (100%)
Persian 1 (5,88%) 1(12,50%) (0%)
Gender Male 10 (58,82%) 3(37,50%) (100%)
Female 7 (41,18%) 5 (62,50%) (0%)
Age range 6 months to 1 year 1 (5,88%) 1(12,50%) (0%)
1-5years 6 (35,29%) 5(62,50%) (0%)
6 - 10 years 7 (41,18%) 2 (25,00%) (100%)
> 11 years 3(17,65%) 0 (0%) (0%)
Reproductive state Castrated 12 (70,59%) 7 (87,50%) (100%)
Intact 5(29,41%) 1(12,50%) (0%)
Household type Multi-cat 15 (88,24%) 7 (87,50%) (100%)
Single 2(11,76%) 1(12,50%) (0%)
Outdoor access Yes 7 (41,18%) 1(12,50%) (50,00%)
No 10 (58,82%) 7 (87,50%) (50,00%)

Table 2 — Number of seropositive felines for FIV and/or FeLV, and clinical manifestations

Clinical signs FIV(n=17) FelLV (n=8) FIV/FeLV (n = 2)
Anemia 0 (0%) 2 (25,00%) 0 (0%)
Anorexia 4(23,53%) 4 (50,00%) 0 (0%)
Apathy 3(17,65%) 4 (50,00%) 1 (50,00%)
Diarrhea 3(17,65%) 0 (0%) 0 (0%)
Dysphagia 3(17,65%) 0 (0%) 0 (0%)
Neurological disorders 0 (0%) 2 (25,00%) 1 (50,00%)
Ophthalmologic / auricular / nasal disorders 9 (52,94%) 3(37,50%) 0 (0%)
Weight loss 6 (35,29%) 0 (0%) 0 (0%)
Emesis 2 (25,00%) 0 (0%) 0 (0%)
Splenomegaly / Nephromegaly 0 (0%) 2 (25,00%) 0 (0%)
Periodontal diseases 11 (64,70%) 0 (0%) 1 (50,00%)
Hyperthermia 2(11,76%) 0 (0%) 0 (0%)
Bilateral submandibular lymphadenomegaly 6 (35,29%) 2 (25,00%) 1 (50,00%)
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Discussion

The prevalence of 12.32% for FIV and 5.80% for FeLV
in Fortaleza-CE varied from the results found, through
serological methods, in other cities of Brazil: 0.78% and
0.36% in Sao Paulo (Santos et al., 2013), 5.63% and 0.33%
in Aracatuba-SP (Sobrinho et al., 2011) for FIV and FeLV,
respectively, and 38.3% in Pelotas and Rio Grande-RS for
FeLV (Meinerz et al., 2010). Felines with FIV and FeLV
detected by PCR or nested PCR were 4.14% and 47.0% in
Belo Horizonte (Teixeira et al., 2007; Coelho et al., 2011),
respectively, and 15.70% for FIV in Pelotas - RS (Silva et al,,
2014), and there was no presence of co-infection of these
diseases in these studies. The discrepancy between the values
found by the authors may reflect the methods used, since
serological techniques show high specificity and sensitivity,
with false negative results in cats regressively infected with
FeLV and false positives for FIV due to the presence of
maternal antibodies, especially in cats younger than six
month-old (Hosie et al., 2009; Little et al., 2011). However,
we cannot discard in the present study the possibility of
actually having a higher proportion of FIV* patients.

The presence of FIV, FeLV and FIV / FeLV positivity
was found to be similar to that of a veterinary hospital in
Australia, which, through immunochromatography, presented
values of 14.00%, 4.00% and 2.00% (Westman et al., 2016)
for the respective viruses. The prevalence of FIV, FeLV
and FIV / FeLV in this study is higher than in Germany
and western Canada (Gleich et al., 2009; Ravi et al., 2010)
(4.14). The observed differences can be attributed due to
the population density of cats, lifestyles, variation between
geographic regions and control policies (Bande et al., 2012).
The absence of effective vaccination for FIV and the scarce
routine vaccination for FeLV in Brazil may be associated
with the high occurrence of feline retroviruses observed
in this study in relation to other countries. We would like
to note that all animals in this study were not vaccinated
for FeLV.

Asto racial predisposition, a higher prevalence of mixed
breed animals was observed, corroborating with other
studies (Sobrinho etal., 2011; Santos et al., 2013), and these
values can be attributed to the higher occurrence of these
animals in the clinical routine.

There was a higher incidence of FIV positivity among
males, reinforcing the study by Chhetri et al. (2015) and
Laraetal. (2008), indicating that territorial disputes, fights
and mating may predispose bites, which is the main mode
of transmission of this virus (Levy et al., 2008; Hosie et al.,
2009). In the case of cats with FeLV, a higher occurrence
was observed in females, similarly to that identified by
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Santos et al. (2013), which can be attributed to the more
docile and prolonged behavior among these animals
(Hartmann, 2012); however, Gleich et al. (2009) showed
that cats exhibiting aggressive behavior may have a higher
risk of FeLV infection.

The rates of FIV and FeLV positivity are related to age and
increased immune response (Levy et al., 2006). The highest
number of FIV*animals was in the age range of 6 to 10 years,
as observed in previous studies (Ravi et al., 2010). This
assertion reinforces the hypothesis that this disease is usually
diagnosed in adult cats, since the asymptomatic period
lasts for years (Hosie et al., 2009). Among FeLV* animals,
a greater prevalence was observed between 1 and 5 years
of age, similar to the one found in the city of Sao Paulo,
which observed a significant number of positive animals
between 3 and 6 years of age (Jorge et al., 2011). This
high proportion of FeLV* felines in young adults and the
absence of seropositive individuals above 11 years of age
may be justified by the high mortality rate in infected young
animals, as well as being more susceptible, while older cats
are more resistant (Coelho et al., 2011; Hartmann, 2012).
However, Westman et al. (2016) demonstrated that older
cats are as susceptible to infection as young ones. Some
older cats living in confinement may be positive for FeLV
due to reactivation of the virus that remained in the latency
state (Hartmann, 2012).

Castration is a method that mainly reduces the vertical
transmission mode (Levy et al., 2008). Most animals
positive for FIV and FeLV were castrated (Jorge et al.,
2011; Silva et al., 2014), contrary to a study carried out in
10 provinces of Canada (Little et al., 2009). Many of the
clinic visits are from castrated animals, and many of these
have not been tested prior to the surgical procedure and
thus could be positive prior to castration.

FIV and FeLV are common diseases in cats that keep
contact and live in a group. The multi-cat environment had
a high frequency in both retroviruses, demonstrating that
frequent contact between infected cats is a high risk factor for
transmission of these agents. Bande et al. (2012) conducted
astudy in clinics and shelters in Malaysia, and showed that
cats living in multi-cat environments are more likely to be
FeLV*, in agreement with the present study. Overcrowding
of cats in homes can result in stress, poor hygiene and
closer contact between these animals (Bande et al., 2012),
thus facilitating the propagation of FeLV, since activities
such as licking and sharing bowls of food and water are the
main means of the transmission (Hartmann, 2012). Felines
residing in locations with other cats should be tested for
FIV and FeLV in addition to being vaccinated against FeLV
to prevent the spread of these diseases.
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Animals with outdoor access are more predisposed
to get contaminated. However, most FIV* and FeLV* cats
in our study did not have outdoor access, suggesting that
the virus infection occurred before the period of adoption
and subsequent confinement, besides the possibility of
transmission by its contactors. Studies from Gleich et al.
(2009) and Little et al. (2009) have shown that cats with
outdoor access are the most predisposed to contamination.
Isolating a cat with retrovirus is an important measure to
prevent secondary infections, since in addition to these
infections causing clinical signs, they also may increase
the progression of FIV and FeLV (Hosie et al., 2009;
Lutz et al., 2009).

A wide variety of diseases were present in cats infected with
FIV, FeLV and FIV / FeLV. Clinical findings are usually due
to immunodeficiency or uncontrolled immune stimulation.
In the present study, the clinical manifestation of LGSC was
the most frequent in FIV-positive cats (Ravi et al., 2010;
Santos etal., 2013), suggesting that the immunosuppressive
effect of FIV allows the entry of infectious agents into the
oral cavity. Ophthalmologic, auricular, nasal cavity, weight
loss and lymphadenomegaly disorders have been reported
to be significant, since the latter two are reported in cats
with FIV. In the initial phase of FIV infection, there is a
limited number of signs, making an early diagnosis difficult.
So, it is extremely important to perform tests for FIV and
FeLV in the routine of feline patients.

The most frequent clinical manifestations in animals
with FeLV were anorexia and apathy, diverging from other
studies in Brazil (Coelho et al., 2011; Santos et al., 2013),
which presented lymphoma and lymphadenopathy as the
main clinical findings. Lymphoma and leukemia are the
most frequent diseases in animals with FeLV (Lutz et al.,
2009), but were not observed in this study. Anemia was
observed in two seropositive animals for FeLV, and may
be related to secondary infections, autoimmune anemias
or spinal cord hypoplasia, due to the effect of the virus
infection (Lutz et al., 2009). According to Pedersen et al.
(1990), animals co-infected with FIV and FeLV have a
severe influence on the progression of the disease, and may
be caused by the interaction of both viruses in the patient’s
immune system, which was also observed in this study.
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