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ABSTRACT - The genus Bartonella is composed of various zoonotic species that cause important diseases, 

usually in immunosuppressed individuals. The main reservoirs are domestic felines and these do not often present 

any clinical signs, but are usually in a state of intermittent bacteremia. So that, there is a potential risk of disease 

dissemination as well as transmission of the agent to other cats, mainly by the feces of fleas, and to human beings 

through the bite or scratch of the animal. The aim of this study was to review the occurrence of Bartonellosis in 

humans and cats, as well as the major zoonotic, clinical, laboratorial and treatment aspects. Further studies are 

necessary in order to gather more knowledge about the disease and its prevention. However, we have to point out 

that, since the definitive diagnosis and treatment in cats are still uncertain and controversial issues, the best way 

to control the disease is so far through the animal vector control, by the adoption of a correct and effective 

protocol of flea control, and by preventing bites and scratches in immunosuppressed people and professionals 

who directly deal with cat. 
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RESUMO - O gênero Bartonella é composto por várias espécies que possuem caráter zoonótico e que causam 

doenças importantes, geralmente em pessoas imunossuprimidas. Os principais reservatórios são os gatos 

domésticos sendo que estes geralmente não apresentam sintomatologia, mas encontram-se, muitas vezes, em 

situação de bacteremia intermitente, de forma que existe o risco potencial de disseminação da doença e 

transmissão do agente para outros gatos, principalmente por meio das fezes das pulgas, e para o próprio homem, 

através da mordida ou da arranhadura do animal. O objetivo do estudo foi revisar a ocorrência de Bartonelose em 

humanos e em felinos, bem como principais aspectos zoonóticos, clínicos, laboratoriais e terapêuticos. Mais 

estudos precisam ser realizados com o intuito de aprofundar os conhecimentos referentes à doença bem como sua 

prevenção, porém, o que se deve ter em mente é que como o diagnóstico definitivo da enfermidade e o 

tratamento em gatos ainda são assuntos polêmicos e muito duvidosos, a melhor maneira de controlar a doença, 

até o momento, é por meio do controle dos vetores no animal, a partir da adoção de um protocolo de controle de 

pulgas correto e eficaz, bem como a prevenção de mordidas e arranhões em pessoas imunossuprimidas e 

profissionais que lidam diretamente com felinos. 
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INTRODUCTION 

 

A new organism, Rochalimaea henselae, was 

discovered in 1992 (Regnery et al., 1992a,b) and in 

the following year, Brenner et al. (1993) proposed 

the unification of genera Rochalimaea e Bartonella 

and, thereby, the bacterium was renamed Bartonella 

henselae. Since then, hundreds of articles have been 

published regarding treatment, clinical signs and 

epidemiology of the infection in humans and 

animals, especially in the domestic cat. 

The genus Bartonella is constituted by various 

zoonotic species that represent emerging infectious 

diseases in Brazil and around the world (Chomel et 

al., 2006; Breitschwerdt, 2008; Mogollon-Pasapera, 

2009). Among them, Bartonella henselae is the most 

studied and reported to cause disease in humans 

(Boulouis et al., 2005; Guptill, 2010). It’s 

characterized as Gram negative fastidious bacillus 

that adhere to endothelial cells and erythrocytes after 

biting and/or cat-scratch, affecting mainly young 

animals less than a year of age (Breitschwerdt et al., 

2000; Chomel et al., 2004; Boulouis et al., 2005).  
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The most emerging diseases caused by Bartonella 

species were first described in humans and later in 

cats and dogs. Some studies demonstrated that pet 

cats serve as the main persistent reservoir host that 

shows prolonged asymptomatic bacteremia to five 

Bartonella species: Bartonella henselae, Bartonella 

clarridgeiae, Bartonella koehlerae, Bartonella 

weissii and Bartonella elizabethae (Kordick et al., 

1999; Breitschwerdt & Kordick, 2000; 

Breitschwerdt, 2008). 

The aim of this study was to review the occurrence 

of Bartonellosis in humans and cats, as well as the 

major zoonotic, clinical, laboratorial and treatment 

aspects because, according to Kikuchi et al. (2002), 

although underestimated, the disease has great 

importance in Brazil and other countries.  

 

REVIEW 

BARTONELLOSIS IN PET CATS 

Occurrence of the agent in cats in Brazil and other 

countries 

In a study conducted in Northern California, 

researchers found a high prevalence of Bartonella 

henselae infections in young cats (Chomel et al., 

1995). The bacteria was isolated from blood of 

39,5% (81/205) of the cats, which were subsequently 

confirmed by the PCR technique. Also 81% 

(166/205) of the animals had antibodies against the 

microorganism. 

Another study conducted in the United States 

(Guptill et al., 2004), demonstrated seropositivity, 

using the enzyme linked immunosorbent assay 

(ELISA), in 51% (138/271) of the cats, with the 

highest prevalence been detected in Florida (67%), 

when compared to other three studied regions 

(Southern California, metropolitan regions of 

Chicago and Washington). 

In 2005, the first study about the prevalence of B. 

henselae in cats from Spain was conducted (Pons et 

al., 2005). From the blood samples of 100 cats, 

culture was positive to seven and subsequent 

differentiation among species was performed by 

PCR test, which showed the presence of B. henselae. 

Subsequently, through the Indirect 

Immunofluorescence test, antibodies against the 

bacteria were found in 29,6% (34/115) of the cats. 

In a research conducted in France, blood samples 

were collected from 94 stray cats. The material was 

cultivated and results showed a prevalence of 53% 

(50/94) of Bartonella spp. Then, using the PCR test 

on the growing material, the authors identified 70% 

(35/50) of positivity to B. henselae and 30% (15/50) 

related to B. clarridgeiae. Therefore, the importance 

of the cat as a reservoir for the bacteria was 

highlighted in this study (Heller et al., 1997). 

In Brazil, recent research in Rio de Janeiro state 

(Souza et al., 2010) demonstrated high prevalence, 

through molecular biology, of Bartonella spp. in pet 

cats that lived in a shelter, in which from 37 animals 

studied, 36 (97,3%) were positive for the genus  

Bartonella.  

In another analysis (Crissiuma et al., 2011) in the 

same state, 40 healthy cats were tested showing 17 

(42,5%) positive cases for Bartonella DNA species 

in the blood, detected by PCR test, and 19 (47,5%) 

presenting antibodies against the microorganism in 

the serum, through the Immunofluorescence test.  

Another similar research carried out in Brazil, in Rio 

Grande do Sul state, detected Bartonella spp. in 

17,02% (8/47) of the samples collected from 47 cats 

aged less than 12 months, using PCR. From the 

phylogenetic analysis by the DNA sequencing of the 

eight positive samples, five corresponded to B. 

henselae and three to B. clarridgeiae (Staggemeier 

et al., 2010).  

A recent research using PCR (Braga et al., 2012) in 

200 cats revealed nine cats (4,5%) positive for the 

genus Bartonella. In the same year, a study 

conducted in Sao Paulo, Jaboticabal city, revealed 

positivity of 4,3% among healthy cats, using PCR 

method (Bortoli et al., 2012). 

 

Transmission among cats 

The primary way of transmission among cats is by 

fleas, especially Ctenocephalides felis. These fleas 

ingest the microorganism during blood meal in 

infected cats and, so that viable bacteria can be 

found in feces of the vector. The transmission to the 

vector occurs by contact with fleas or through their 

remaining feces in the animal`s coat which contain 

live bacteria for at least nine days (Chomel et al., 

1996). 

In a study conducted by Foil et al. (1998), cats 

became bacteremic after intradermal inoculation of 
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the contaminated flea feces. Thus, the infection of 

other cats and possibly humans may happen at the 

moment the cat scratches due to nails contamination 

by flea feces.  

Studies have shown that an infected cat and an 

uninfected one can live together freely, as long as 

flea infestation doesn’t occur; otherwise, 

transmission between cats happens easily. Besides, it 

was impossible to detect, in an free fleas 

environment, venereal transmission among 

bacteremic animals and among the queen and her 

kittens during the pregnancy and neonatal period 

(Abbot et al., 1997; Guptill et al., 1997; Guptill et 

al., 1998). However, another study showed the 

possibility of transmiting the agent B. henselae by 

blood transfusions (Magalhães et al., 2008). 

Researchers also revealed the presence of bacterial 

DNA in ticks and hematophagous flies, showing that 

the role of other vectors in transmitting Bartonellosis 

should be further explored (Sanogo et al., 2003; 

Chung et al., 2004).  

 

Clinical signs 

Bartonellosis in cats is a controversial subject, once 

the majority of animals remain asymptomatic 

(Kordick et al., 1997; AAFP, 2006). However, when 

cats show any symptoms, it is difficult to associate 

them to the disease itself as these may be nonspecific 

and mimic other diseases such as Feline Herpesvirus 

type 1, Feline Calicivirus, Feline Immunodeficiency 

virus and Feline Leukemia Virus (Quimby et al., 

2007; Dowers et al, 2010). Under these 

circumstances, these disorders can mislead 

diagnosis, complicate treatment and prevention of 

transmission to other cats and humans. 

Symptoms in cats, when they exist, are usually 

associated to upper and lower urinary tract 

infections, stomatitis and lymphadenopathy (Chomel 

et al., 2006). However, some cases of uveitis and 

endocarditis have been associated, by molecular 

biology, to Bartonella henselae infection (Lappin & 

Black, 1999; Chomel et al., 2003; Ketring et al., 

2004; Stiles, 2011). 

 

Treatment 

There is no certainty of antimicrobial efficacy for 

feline bartonellosis treatment, and there is a risk of 

continuous re-infection due to absence of 

immunologic memory to the agent, in case of 

continuous flea exposure (Kordick et al., 1997; 

AAFP, 2006). 

Treatment is considered to be difficult and should 

last for at least four to six weeks and often proves to 

be ineffective, due to bacterial intermittent nature 

and intracellular characteristic (Holf, 1991; Regnery 

et al., 1996; Kordick et al., 1997).  

In a study, Kordick et al. (1997) evaluated 

doxycycline and enrofloxacin effectiveness in 

treating cats known to be infected, and reported 

difficulty in achieving good results by choosing a 

specific treatment protocol, due to the high 

bacteremic fluctuation during the natural course of 

the disease. However, enrofloxacin (3,5-11,4mg/kg, 

orally, twice a day for 28 days) apparently 

eliminated bacteremia from five of a total of seven 

cats. On the other hand, enrofloxacin is 

contraindicated in doses higher than 5mg/kg, 

because it may cause retina degeneration and 

blindness in some cats (Wiebe, 2002). Doxycycline 

also shows to be effective in treating the disease, 

when used in 6,9-12,8mg/kg, orally, twice a day for 

14 days or 4-10,4mg/kg, orally, twice a day for 28 

days. 

In the same study, the authors suggest that, due to the 

risk of developing bacterial resistance, treatment 

recommendation of the cat should only be 

considered when the owner is immunocompromised 

or as an alternative when the animal is at risk of 

euthanasia.  

According to the American Association of Feline 

Practitioners - AAFP (2006), since there is no report 

of a proven effective drug to treat cats, some 

medicines used in humans, such as fluroquinolones 

and azithromycin shouldn’t be prescribed for 

bacterial infections in cats if there are other 

alternatives to treatment. Thus, doxycycline 

(10mg/kg, orally, twice or once a day) or 

amoxicillin-clavulanate (22mg/kg, orally, twice a 

day) should be the first choice medications. Besides 

treatment, flea control is essential and, since 

symptomatic animals are probably in bacteremia, 

additional care such as avoiding bites and scratches 

should be taken.  

 

BARTONELLOSIS IN HUMANS 

Zoonotic importance 
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Bartonella henselae is known as the main causative 

agent of Bacillary Angiomatosis, Bacillary Peliosis 

and cat scratch disease (CSD) in humans. CSD cause 

classic symptoms of regional lymphadenopathy, 

fever, malaise, headache and papules that turn into 

pustules at the inoculation site (Chomel et al., 1995; 

Kordick & Breitschwerdt, 1995; Breitschwerdt & 

Kordick, 2000; Guptill et al., 2000; Boulouis et al., 

2005).  

In most cases, the disease is self-limiting in 

immunocompetent individuals, however, in 

immunosuppressed people, such as children or HIV-

positive individuals, the disease may have a fatal 

outcome and antibiotic therapy should be required 

for a long term. In 5 to 9% of the patients presenting 

CSD, who face some immunological deficiency, 

there may be atypical manifestations of disease such 

as encephalitis, endocarditis, hemolytic anemia, liver 

and spleen enlargement, glomerulonephritis, 

pneumonia,intermitent bacteremia, eye injuries, 

osteomyelitis and a possible change in reproductive 

performance (Breitschwerdt et al., 2010; Oliveira et 

al., 2004; Rolain et al., 2004; Chomel et al., 2006).  

 

Transmission to humans 

The real importance of the flea as a vector to humans 

is unknown, but since the presence of fleas is 

essential for the maintenance of infection in cats, 

there it is a strong correlation between high flea 

infestation in cats and high number of cases of the 

disease identified in humans (Chomel et al., 1996; 

Breitschwerdt & Kordick, 2000).  

The primary mode of transmission is through the 

contaminated cat nails with flea feces as well as their 

teeth (Breitschwerdt & Kordick, 2000). However, 

although there is no scientific evidence, ticks can 

represent a risk of transmission of B. henselae since 

the agent was detected in Ixodes ricinus collected in 

humans (Sanogo et al., 2003).  

In addition, a study in the United States showed the 

possibility of intrauterine transmission or during the 

cesarean procedure of B. henselae from the mother 

to her child (Breitschwerdt et al., 2010).   

Occurrence in humans in Brazil and in other 

countries 

In Brazil, a study conducted in Piau city, Minas 

Gerais state, detected seropositivity to B. henselae in 

60 individuals (13,7%) in a total of 437 (Costa et al., 

2005). Another research in Brazil, in Rio de Janeiro 

city (Lamas et al., 2010), serologically evaluated  

HIV-infected individuals and samples from a blood 

bank. IgG antibodies to Bartonella spp. were found 

in 38,4% of the patients (48/125) and in 34,4% 

(43/125) of the blood donors. It’s a high number 

since some studies have proven that microorganisms 

of the Bartonellae family are able to survive in blood 

samples stored for at least 35 days, showing the 

possible transmission by blood transfusion (Reine, 

2004). 

Moreover, in the same study (Lamas et al., 2010), 

65% (13/20) of the patients who reported ownership 

of cats in home were seropositives versus 34% 

(22/65) of those who didn’t report animal contact so 

that the authors found a close relationship among 

breeding cats and possible infection of Bartonella 

spp.  

In a case reported by Breitschwerdt et al. (2011), in 

the United States, antibodies against B. koehlerae as 

well as the agent itself were detected by PCR test, in 

a 18 year- old woman who had presented progressive 

abnormal neurocognitive signs for four years, 

showing signs of depression, anxiety, headache, 

muscle spasms, interphalangeal joint stiffness, 

decreased peripheral vision, decreased tactile 

sensation and hallucinations. The patient was treated 

for a long period and there was improvement in 

clinical status. 

Another study in the United States revealed that from 

49 patients presenting Bacillary Angiomatosis and/or 

Bacillary Peliosis, 26 were infected to B. henselae 

and found to be epidemiologically associated to cats 

or fleas exposure (Koehler et al., 1997). 

In a report described by Murinello et al. (2010), in 

Portugal, a 44 year-old woman was diagnosed with 

CSD after being scratched by her young and newly 

acquired cat. The inoculation site had swollen up, 

with the presence of papules, crusting, pain and 

regional lymphadenopathy. The diagnosis was 

confirmed through Indirect Immunofluorescence 

serologic test and PCR from the biopsy of the 

axillary node. Also, agent detection was possible by 

molecular biology from the blood of the patient’s 

cat. It’s noteworthy in this context, the importance of 

tests such as PCR to quick and accurate confirmation 

of the disease as early as possible. 

A study carried out in Rio de Janeiro city described 

two probable cases and 11 confirmed cases of 

bacillary angiomatosis, by histophatologic 

examination, in people presenting Human 

Immunodeficiency Virus (HIV-1) from five public 

referral hospitals in treatment of AIDS (Gazineo et 
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al., 2001). The most frequent clinical signs observed 

were cutaneous lesions, fever, anorexia, liver 

enlargement and lymphadenophaty, and a case of 

Hepatic Bacillary Peliosis was detected in post-

mortem examination in one of the patients. Bacillary 

peliosis is characterized by vascular proliferation 

lesions in addition to capillary dilatation, formation 

of cavernous spaces filled with blood in the liver, 

spleen or bone marrow. Seven patients died due to a 

probable cause of bacillary angiomatosis.  

In a case reported by Velho et al. (2006), in Brazil, a 

woman diagnosed with AIDS presented symptoms 

suggestive of Bacillary Angiomatosis, such as 

papular and papulo-nodular lesions, hemorrhagic and 

pain throughout the body as well as fever and a 

history of living with multiple cats. The disease was 

detected by pathological examination, characterized 

by the authors as an important diagnostic method, 

especially when serology is not available. The 

pathological findings were basically atrophic 

epidermis, dermis with numerous capillaries lined by 

endothelial edematous cells, cellular atypia, 

neutrophilic infiltrate and the presence of 

innumerous bacilli. In addition to the laboratory 

results, clinical findings and successful therapy with 

tetracycline were taken together to achieve the 

definitive diagnosis. 

Researchers concluded that we still don’t know 

enough about the real importance of this infection, 

but it’s certain that Bartonella are potentially fatal. 

Thus, further research must be conducted in order to 

gain more information about the issue (Velho et al., 

2006). 

In case related by Lamas et al. (2007), in Rio de 

Janeiro city, a man with a history of cardiopathy, was 

complaining of fatigue and dyspnea after light 

exercise in the last four months and, by anamnesis, it 

was found he had been exposed to a young cat a few 

months before the onset of signs. The histopathology 

of the excised native aortic valve revealed a 

vegetative shape suggestive of bacterial endocarditis. 

Culture of blood and the valve material was 

performed, as well as molecular biology and Indirect 

Immunofluorescence Serologic test, in attempt to 

detect antibodies against B. henselae. Despite of the 

negative results of the culture and PCR test, the 

diagnosis was established based on the high IgG titer 

(1:4096) before the beginning of treatment with 

antibiotics, and a  lower titer 14 months after 

treatment (1:512). 

Lamas et al. (2007) concluded that the possibility of 

the occurrence of many endocarditis cases caused by 

Bartonella species exists, but they are not considered 

by a great number of doctors. In addition, there is 

little information from reference laboratories about 

laboratory diagnostic methods that can be used to 

help on definitive diagnosis of this agent.  

In Brazil, Minas Gerais state, Souza (2011) reported 

a case of a 79 year-old woman presenting cervical 

ulcerated adenopathy after close contact with cats. 

According to the author, the diagnosis was 

suggestive of CSD after specific findings on 

histopathology, clinical signs, therapy response and 

exclusion of other diseases that can cause similar 

symptoms. 

  

The main laboratory diagnostic methods used for 

Bartonellosis   

Despite of the fact that some authors consider the 

Indirect Immunofluorescence Serological test as the 

gold standard for detecting Bartonella species 

infection (Lamas et al., 2008), other researchers 

report that there is no gold standard method to detect 

it (AAFP, 2006; Velho et al., 2006). However, the 

negative culture, PCR and serological results 

strongly indicate that the animal is not a potential 

source of transmission of the bacteria to other cats 

and humans (AAFP, 2006). 

In general, the diagnosis can be performed basically 

through the culture of blood or tissue samples, by 

detection of specific antibodies in serum, 

cerebrospinal fluid or aqueous humor and/or by 

detection of specific DNA fragment through 

Polymerase Chain Reaction (PCR) from tissue 

samples and body fluids (AAFP, 2006).  

The isolation of Bartonella species indicates current 

infection, however, despite of the greater sensitivity 

of blood culture versus genetic detection techniques 

(Zanutto et al., 2001), the main limitations to 

perform this test are the necessity of specialized 

laboratories and a long period to obtain the results, 

since these microorganisms are fastidious, grow 

slowly and the material can’t be dropped off before 

56 days, so that it doesn’t apply to the routine of 

most clinical pathology laboratories (Breitschwerdt 

& Kordick, 2000; Fenollar and Raoult, 2004; AAFP, 

2006; Velho et al., 2006).  

The serological tests such as ELISA and Indirect 

Immunofluorescence have been widely used for the 

diagnosis of Bartonella species because they are fast 

and affordable. However, positive results are not 

able to distinguish between current infection or 

simple exposure to the agent, and they can’t 
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differentiate the infecting species. In addition, 

negative results don’t rule out infection (AAFP, 

2006; Velho et al., 2006). Moreover, serological 

tests may be limited by the possibility of cross-

reactivity among different species of bacteria as well 

as other agents like Coxiella and Chlamydia (La 

Scola & Raoult, 1996; Maurin et al., 1997; Costa et 

al., 2005). 

PCR requires specialized laboratories and its 

performance can be expensive, but the results are 

obtained faster than by culture and isolation and 

allow the discrimination among species, in opposite 

to serological tests. For these reasons, PCR is 

recommended in order to diagnose exposure to the 

agent and infection of cats with Bartonella spp. 

(Fenollar & Raoult, 2004; AAFP, 2006; Souza et al., 

2010).  

According to the AAFP (2006), diagnosis can be 

achieved when there are consistent and reported 

clinical signs related to feline Bartonellosis in 

addition to the exclusion of other diseases that show 

similar clinical signs, a positive laboratory test 

(culture, PCR or serology) and therapy response 

when recommended drugs are used. 

However, even when these criteria are met, due to 

tests limitations and the wide spectrum efficacy 

achieved with recommended treatments, which may 

mess up the diagnosis of other diseases with similar 

symptomatology, doctors may face difficulties in 

obtaining the definitive diagnosis (AAFP, 2006).  

 

FINAL CONSIDERATIONS 

Thus, as higher prevalences of the disease are found 

in tropical countries (Boulouis et al., 2005), further 

studies are mandatory in Brazil in order to adopt 

prevention and control measures. 

Besides, studies in order to confirm Bartonella spp. 

infections in pet cats are extremely important, 

considering that these are important zoonotic and 

occupational diseases, mainly in 

immunocompromised people and Veterinarians. 

Once diagnosis and treatment of the disease in cats 

are complex and there is no vaccine available, it is 

essential that vector control measures are adopted, 

by periodically using effective flea control 

estrategies. Cats must not receive blood transfusions 

from an unknown cat or from those that are known to 

be infected with Bartonella spp. In addition, bites 

and scratches must be avoided, especially by 

immunocompromised people and professionals who 

deal directly with cats.  
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