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Abstract
Cat scratch disease (CSD) is a zoonotic disease caused by Bartonella henselae, afastidious, 

hemotropic, which are rod shaped gram negative bacterium, typically presents with a localized 
lymphadenopathy. Bartonella henselae is maintained and spread among cats, the principal 
mammal reservoir species by the cat flea (Ctenocephalides felis). Transmission to humans 
occurs via scratches and possibly bites from cats. Asymptomatically, bacteremic cats with 
Bartonella henselae in their saliva serve as vectors by biting and clawing the skin. CSD occurs 
throughout the United States and worldwide wherever cats and their fleas are found. Diagnosis 
usually relies on epidemiological, clinical, histological and serological tests. The testing of cats 
for CSD is usually futile, since the organism is present in the blood stream only intermittently. 
For this reason the treatment of cats with antibiotics is usually not effective. The condition is 
more severe in patients whose immune system is compromised (Untreated), the disease can 
be fatal. The prevention for CSD is elimination of fleas which decreases transmission among 
cats. Avoiding contact with cats prevents the disease. Where this is not reasonable, good 
hand-washing after playing with a cat, avoiding scratches and bites from rough play and 
avoiding cat saliva will lessen the risk of infection is recommended. Despite worldwide 
distribution and great economic significance of the fleas, information on the occurrence of 
Bartonella species is unsatisfactory especially in developing countries like Ethiopia.
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Introduction
Cats and Dogs have been human companions for more than 10,000 years. They have 

been sharing our environment and have gained a major status as “pets” in our modern 
every urbanized society [1]. The unique dynamic interaction between the humans, animals 
and pathogens are sharing the same environment that should be considered within the 
“One Health” approach, which dates back to ancient times of Hippocrates [2]. The oral 
cavity of healthy cats and dogs contains hundreds of different pathogenic bacteria 
including Bartonella species [3]. Cat scratch disease (CSD) is a systemic condition caused 
by the gram-negative zoonotic bacillus Bartonella henselae [4]. The disease may affect 
various organs producing a broad range of clinical syndromes [5].

Bartonella henselae is found in feline erythrocytes and fleas, which can contaminate saliva 
and then be introduced into humans through biting and clawing by cats. The cat flea or 
Ctenocephalides felis (Cf) is the vector responsible for horizontal transmission of the disease from 
cat to cat and its bite can also infect humans [6]. A recent report from Japan of a possible case of 
CSD caused by contact with a dog suggests that dogs could play a role in human B.henselae 
infection [7]. Naturally infected cats are usually asymptomatic, although they may suffer from 
anterior uveitis, lymphadenitis, gingivitis and stomatitis and are predisposed to neurological 
diseases. No major clinical signs of CSD have been reported in cats under natural conditions [8].

https://doi.org/10.18689/mjvmr-1000101


Madridge Journal of Veterinary Medicine and Research

2Volume 1 • Issue 1 • 1000101Madridge J Vet Med Res.
ISSN: 0000-0000

Among cats, casual or sexual contact and sharing of food 
or water dishes are not significant sources of exposure. Studies 
have shown that cats younger than one year old (kittens) and 
cats from shelters or adopted as strays are more prone to carry 
the infection due to a higher probability of being bacteremic 
[9]. Although a history of exposure to cats is important, it is not 
absolutely necessary to make the diagnosis after contact with 
an infected kitten [10]. Treatment of CSD depends on the 
disease presentation. Most patients, especially children have 
self-limited lymphadenopathy lasting two to eight weeks and 
do not require antibiotics [11]. In the immune suppressed 
patients, Bartonella henselae can cause bacillary angiomatosis 
and bacillary peliosis. Bacillary peliosis is caused only by 
B.henselaea and involves the liver and sometimes the spleen. 
The condition is more severe in patients whose immune 
system is compromised. Isolated splenic involvements as initial 
manifestation of CSD are extremely rare clinical occurrence; 
especially in patients with intact immune status [12,13].

Cat scratch disease is more common in autumn and winter 
months especially in warm and humid climates. Cats are 
considered to be the main reservoir of B. henselae and can 
transmit the pathogen to humans via scratches or bites, although 
naturally infected cats are asymptomatic. In worldwide B. 
henselae is reported in cats and fleas. However the presence of 
Bartonella species in fleas was not reported in Ethiopia until now, 
11% prevalence of antibodies against Bartonella species was 
reported in cats from Addis Ababa [14]. However the information 
on the occurrence of Bartonella species in fleas that is collected 
from domestic animals with regard to public health importance 
of the disease in developing country is so poor and no more 
research has been conducted on cat scratch disease.

Therefore the objective of this seminar paper is:
 � To review and provide information on cat scratch 

disease and its zoonotic significance.

Cat Scratch Disease and it’s Zoonotic 
Significance
Historical background of cat scratch disease

Cat Scratch Disease (CSD) also known as Cat Scratch Fever, 
was first discovered in 1889 by Henri Parinaud. The cat was 
recognized as the natural reservoir of the disease in 1950. The 
causative organism was first thought to be “Afipiafelis” but this 
was disproved by immunological studies demonstrating that 
CSD patients developed antibodies to two other organisms, 
Bartonella henselae and Bartonella clarridgeiae, which are rod-
shaped Gram negative bacteria [15].

Etiology
Cat scratch disease is an infection following the scratch of a 

cat (usually a kitten) with the organism Bartonella henselae, 
formerly known as Rochalimaea henselae; it is characterized by 
self-limited regional lymphadenopathy. The bacteria may infect 
cats and be spread to humans by bites or scratches. Cats rarely 
show signs of illness but humans can develop skin lesions, fever or 
in severe cases systemic (whole body) infection [16]. The response 

to infection with B. henselae depends on the immune status of the 
infected host. The species of Bartonella are fastidious, hemotropic, 
which are rod-shaped Gram-negative and aerobic bacilli bacterial 
belonging to the class Alphaproteobacteria. Several species have 
been implicated in causing human diseases ranging with short-
term fever to severe endocarditis [17].

The bacteria are widespread in nature with several animal 
reservoirs (mainly cats, dogs, and rodents) and insect vectors 
(mainly fleas, sand flies, and human lice) [18]. The genus 
Bartonella have recently become associated with an increasing 
spectrum of diseases. Since the last 20 years, the number of 
Bartonella species or subspecies identified from a wide range 
of mammals has increased considerably [19]. Recently, 
Bartonella quintana was isolated from a pet cat [20]. B. 
bacilliformis, B. quintana and B.henselae are responsible for 
the majority of infections in humans [11,21].

Figure 1. Morphology of Bartonella henselae. Source: [22].

Epidemiology
Geographical distribution and occurrence: The incidence 
of CSD is usually seasonal and with peaks in the autumn and 
winter, which may be explained by the breeding pattern of 
cats or the acquisition of pets at these times of year [23]. B. 
henselae has a worldwide distribution, with cases of classic 
Bartonella infection reported in the United States, Europe, 
Japan, New Zealand and Australia [24]. Seroepidemiologic 
studies have revealed worldwide distribution of B. henselae 
infection in domestic cats, with 4% to 80% of cats having 
antibodies against B. henselae (according to the geographic 
location) [15] (Table 1).

Additional epidemiologic studies in different animal and 
arthropod species and the public health significance of these 
zoonotic bacteria in different agroecologic zones are urgently 
needed in developing countries like Ethiopia [14].

The disease is more prevalent in areas with warm humid 
climates, In temperate climates, cat scratch disease predominantly 
occurs in autumn and winter; in the tropics, seasonal changes in 
frequency of the disease are not observed. However, it is not a 
reportable disease in humans in most countries. Therefore, 
sufficient data to determine the exact incidence or prevalence of 
Bartonella infection are not available. In United States, it was 
estimated that 22,000 to 24,000 humans developed cat scratch 
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disease during 1992, of whom 2,000 were hospitalized [25]. 
Bacillary angiomatosis and bacillary peliosis are unusual vascular 
proliferative lesions observed in immune compromised humans 
as a result of infection by B.henselae or B.quintana. The Study show 
that of Bartonella infection among HIV-infected patients with fever, 
68 of 382 (18%) patients had evidence of Bartonella infection 
detected via bacteriologic culture, indirect immunofluorescent 
antibody (IFA) testing, or PCR assay [26].

Table 1. Reservoirs, vector and geographical distribution of 
Bartonella species.

Bartonella 
spp.

Year of 
discovery

Year of first 
cultivation Reservoir Vector Geographical 

distribution
B.henselae 1950 1990 Cat Fleas (Ctenocephalides felis) Worldwide
B.quitana 1914 1961 Human Human body lice Worldwide
B. 
bacilliformi 1909 1919 Human Phlebotomize Peru, Ecudor, 

Colombia, Chile
Source: [27].

Risk factors: Risk factors that make cats more likely to have 
flea infestation and thus come infected with Bartonella are: 
originating as a stray, coming from a shelter or humane group, 
living in a multi cat household, going outdoors often, and living 
in a hot and humid area. Tick exposure was reported as a risk 
factor associated with CSD in humans [3]. Similarly, the tick 
exposure was determined to bea risk factors associated with 
the Bartonella vinsonii subspecies berkhoffi seropositivity in 
dogs. The specific role of ticks in Bartonella transmission 
requires additional studies. However, several recent publications 
have reported a high prevalence of Bartonella species infection 
in ticks from various parts of the world [28].

Source of infection: Cat fleas are the main vector and transmit 
infection through flea feces containing infective bacteria, which 
can survive several days in the environment. Stray and young 
cats are more likely to be bacteremic and being a source of 
human infection. Cats are known to be the most important 
source of infections for B. henselae [29]. Among cats, casual or 
sexual contact, sharing of food or water dishes are not significant 
sources of exposure, Bartonella species have also been found in 
other blood sucking arthropods such as ticks and flies but the 
role of these vectors in transmission of infection is still ill defined. 
Studies have shown that cats younger than one year old (kittens), 
cats from shelters or adopted as strays are more prone to carry 
the infection due to a higher probability of being bacteremic [9].

The vast majority of humans with cat scratch disease, 
bacillary peliosis or bacillary angiomatosis, B. henselae or B.
quitana have been isolated as the agents. On the basis of 
serological tests, B. clarridgeiae has been suspected as the 
source of infection similar to cat scratch disease [30].

Transmission
Cats transmit the infection to humans through scratches 

when infective flea feces contaminate their claws and play critical 
role in the horizontal cat to cat transmission of B.henselae, means 
direct horizontal transmission from cat to cat and the possible 
vertical transmission from infected queens to their offspring [31]. 
The infection is transmitted to humans by cats or dogs and Cat 
fleas are the main vector and transmit infection through flea 
feces containing infective bacteria, which can survive several 
days in the environments and inoculated through the bite or the 

scratch of an infected cat thus configuring a zoonotic infection 
[32]. All known Bartonella species are transmitted by a spectrum 
of arthropod vectors, by animal bites or scratches, by blood 
transfusion from an infected donor, or mechanically by needle 
sticks [33]. Susceptible cats housed in an arthropod-free 
environment in prolonged intimate contact with infected cats 
remained non-bacteremic and seronegative [34].

Figure 2: Cat claw create inoculation lesions for  
Bartonella henselae. Source: [35].

Pathogenesis
The pathogenesis of CSD remains poorly understood [36]. 

Early in the clinical course of CSD in immunocompetent persons, 
histological examination of skin lesions and lymph nodes reveals 
lymphoid hyperplasia and arteriolar proliferation [37]. The 
disease manifestations result from either local infection, such as 
lymphadenopathy, or from blood borne disseminated infection, 
such as occurs with neuroretinitis or visceral organ involvement. 
B. henselae and the organism cause intraerythrocytic bacteremic 
that can persist for a year or longer in some cats. In the 
mammalian reservoir, Bartonella initially infect a yet unrecognized 
primary niche, which seeds organisms into the blood stream 
leading to the establishment of a long lasting intra erythrocytic 
bacteraemia as the hall mark of infection [19].

Furthermore, the bacterial adhesions mediate a critical, 
the early step in the pathogenesis of the Bartonella by binding 
to extracellular matrix components of host cells, which leads 
to firm bacterial adhesion to the cell surface as a prerequisite 
for the efficient translocation of type IV secretion effect or 
proteins [38]. It remains unknown why some patients have 
infection that remains localized whereas others develop 
disseminated disease Infection that remains localized [39].

Clinical Signs
In cats: Because of the high prevalence of infection in 

cats, it has been difficult to associate infection with specific 
clinical signs [40]. Even though, the despite clinical of the 
manifestations of Bartonella infection are expanding with the 
improved ability to recognize the presence of the bacteria. 
Naturally infected cats are usually asymptomatic, although 
they may suffer from anterior uveitis, lymphadenitis, gingivitis 
and stomatitis and are predisposed to neurological diseases. 
No major clinical signs of CSD have been reported in cats 
under natural conditions [8].
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In experimentally infected cats, some research groups 
found no clinical signs, whereas others reported fever, moderate 
neurological symptoms and lymphadenopathy [15]. Cats those 
inoculated with B. henselae experience nonspecific febrile 
illness and transient anemia [27]. Additionally, reproductive 
disorders (inability to become pregnant, pregnancy achieved 
only after repeated breeding’s, and stillbirths) have been 
observed in queens infected by test [41].

In Dogs: Bartonella vinsonii subspecies berkhoffi (Bvb) has 
been identified as an important cause of endocarditis in dogs 
and human was reported. The known clinical spectrum of this 
infection in dogs continues to expand and includes cardiac 
arrhythmias, myocarditis, granulomatous, lymphadenitis and 
granulomatous rhinitis [42]. Nevertheless Bartonella vinsonii 
subspecies berkhoffi has also been isolated from clinically 
healthy dogs, which may be long term carriers of the bacterium. 
Dogs may also be infected with several other Bartonella 
species, including B.clarridgeiae which has been isolated from 
a blood sample obtained from a dog with inflammation of 
endocardium and detected in a liver sample [43].

In humans: In some individuals, the organisms disseminate 
and infect the liver, spleen, eye, or central nervous system. 
Patients with localized disease generally have a self-limited 
illness; whereas those with disseminated disease can have life 
threatening complications. The most common clinical 
manifestation of CSD is chronic lymphadenopathy. Affected 
node is often warm, tender and erythematous (you can see 
the figure 3). Fever occurs in approximately half of patients 
and systemic symptoms such as fatigue, malaise, anorexia 
and headache may occur and are generally mild. Most 
patients (approximately 50-85%) have only single node 
involvement, with the axillary and epitrochlear, head and 
neck, and inguinal nodes most commonly affected [44].

Bartonella henselae is a vascular proliferative disease of 
the skin, characterized by multiple, blood filled and cystic 
nodules. The cutaneous lesion evolves from a vesicle to a 
pustule, and finally to a papule, or more frequently from a 
macule to a papule [45]. The lesions resolve within a few days 
to several weeks. Inoculation lesions are non-pruritic and heal 
without scar formation [46].

Figure 3. Lymphadenopathy of Cat scratch. Source: [44].

In immune competent patients: Cat scratch disease caused 
by B.henselae is mainly characterized by a benign regional 
Lymphadenopathy [47]. Seven to 12 days after receiving a cat 
scratch (or a bite), a papule and then a pustule develop at the 
inoculation site. Regional lymphadenopathy develops 1 to 3 
weeks after the inoculation and can persist for a few weeks to 
several months. Patients with cat scratch disease encephalopathy 
usually completely recover within 1 year without any sequelae. 
Bartonella henselae was also recently identified as a frequent 
cause of prolonged fever and fever of unknown origin (FUO) in 
children. Rheumatic manifestations of Bartonella infection have 
also been described in children, arthritis and skin nodules [48].

In immunocompromised patients: The bacillary angiomatosis 
is one of the most common clinical manifestations of Bartonella 
infections [49]. In affected individuals, chronic vascular proliferative 
lesions, which are clinically and histologically similar caused by 
B bacilliformis, are observed. Persons infected with HIV that have 
CD4+ cell counts of <50/mm3 are likely to develop lesions of 
bacillary angiomatosis [50]. Histologically, cutaneous bacillary 
angiomatosis is characterized by a tumor like growth pattern 
with proliferation of capillaries that have protuberant epithelioid 
endothelial cells [51].

Diagnosis
The DNA of B.henselae and B.quitana were also detected 

in the cardiac tissue [52]. The Bartonella species are difficult to 
make culture and culture is not routinely recommended. 
Furthermore, blood samples from most cats with B.henselae 
associated endocarditis yield no growth of the organism in 
bacteriologic culture but yield positive results for the bacteria 
via DNA amplification [53]. Diagnosis of CSD usually requires 
three of the following four criteria: a history of contact with a 
cat and the presence of a scratch or primary lesion of the skin, 
eye or mucous membrane, a positive cat scratch skin test 
reaction, negative laboratory testing for other causes of 
lymphadenopathy and characteristic histopathological 
findings in a lymph node biopsy specimen or at a site of 
systemic involvement [27].

Serology: It is the best initial test and can be performed by 
indirect fluorescent assay (IFA) or Enzyme-linked Immunosorbent 
assay (ELISA). Although more sensitive than culture, serologic 
tests lack specificity because many asymptomatic cats have 
positive serology because of previous (often asymptomatic) 
exposure [54]. A scratch or injury and a history of contact with a 
cat indicate that cat scratch disease is a possible cause of the 
lymph node swelling. In some cases, physical examination also 
shows an enlarged spleen or splenomegaly [16].

Polymerase chain reaction (PCR): Can detect different 
Bartonella species; specificity is very high, but the sensitivity is 
lower than with serology [10]. The PCR technique is a highly 
specific and rapid method for definitive species identification 
in the diagnosis of Bartonella species Infections [55].

Differential diagnosis: The differential diagnosis of cat scratch 
disease is lymphadenopathy includes other causes of sub-acute 
or chronic lymphadenopathy [56]. Primarily, this means other 
granulomatous infections such as Mycobacterium tuberculosis 
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as well as non tuberculous mycobacteria, fungi, nocardia, and 
actinomyces. Non-infectious diseases that may present with 
similar manifestations include malignancies and autoimmune 
diseases. In the first few days of illness, the differential diagnosis 
includes acute bacterial lymphadenitis [44].

Treatments

In Cats: antimicrobial agents are not commonly used or 
recommended for the treatments or for prevention of 
infection with B.henselae. Thus, antimicrobial (enrofloxacin or 
doxycycline) treatments evaluated in cats to date may reduce 
the level of bacteremic but do not eliminate the infection [57]. 
Additionally, the minimal effectiveness of these antimicrobial 
agents could be explained by the fact that Bartonella species 
are intracellular (especially intraerythrocytic) organisms [50].

In dogs: When amino glycosides are administered to dogs with 
endocarditis, renal function should be monitored carefully. 
Antimicrobial treatment may not be effective when the lesions 
of endocarditis are already well established. The use of 
antimicrobials that achieve high intracellular concentrations, 
such as doxycycline, fluoroquinolones, or azithromycin, would 
be required to eliminate intracellular infection [58].

Human: Most patients, especially children, have self-limited 
lymphadenopathy lasting two to eight weeks and do not 
require antibiotics. Up to 14 percent of persons develop 
dissemination to the liver, spleen, eye, or central nervous 
system (CNS) and antibiotics may help [11]. The therapeutic 
approach to Bartonella infection varies on the basis of the 
clinical manifestations and immune status of the patient. 
There is a paucity of data in the literature as to the most 
effective therapy in all cases of Bartonella infection, with most 
data presented as part of case series rather than randomized, 
controlled trials. There is a significant divide in the literature 
between in vitro efficacy of antibiotics and the ability to 
successfully treat in clinical practice. For patients with 
significant lymphadenopathy, treatment with azithromycin at 
doses of 10 mg/kg on day 1 and 5 mg/kg per day on days 2 
to 5 can be considered [27].

In vitro Bartonella species have been found to be 
susceptible to a number of antimicrobial agents, including 
macrolides (azithromycin, clarithromycin, erythromycin), 
amino glycosides, lactase (penicillin G, amoxicillin) [24]. 
Supportive therapy with antipyretics and analgesics should be 
given as needed and local heat may relieve the pain of 
enlarged lymph nodes. Aspiration of fluctuant tender nodes 
may help to relieve pain but incision and drainage should be 
avoided, as this may leave scars and fistulae. A minority of 
patients may, however, require surgical treatment. The 
condition is usually self-limiting in immune competent 
patients and, in the majority of patients; the lymph nodes 
gradually regress over weeks or months without antibiotics 
being needed. So, Patients should follow up in 2-6 months for 
confirmation of symptom resolution [5].

Prognosis: Prognosis varies from grave to good, depending 
up on the disease manifestations and response to antibiotics 
[59]. Complete recovery is usual in 2-5 months. Rarely, there 

is severe hepatic or neurological involvement, in which case 
granulomatous hepatitis, therefore neuroretinitis and 
peripheral neuritis can occur. The condition is more severe in 
patients whose immune system is compromised (Untreated); 
the disease can be fatal [16].

Control and Prevention
Prevention of CSD includes elimination of cat fleas from 

cats and avoidance of traumatic injury from cats, which is 
particularly important for immune compromised patients. If 
possible, the cat should be an adult and obtained from a flea 
controlled environment. Cats could be serologically tested, so 
that prospective owners could adopt only a seronegative 
animal [15]. Declawing the cats has also been suggested. 
Therefore, flea control appears to be one of the major 
measures needed to prevent cats from becoming infected 
and B.henselae being spread from cat to cat. The most 
effective means of preventing infection by B.henselae are 
common sense; keep the hygiene of cat and possibly changing 
the behavior of cat owners themselves. Peoples wash their 
hands after handling pets, and clean any cuts, bites or 
scratches promptly with soap and water. Infections with 
Bartonella species in dogs are likely to be vector borne. A tick 
vector is strongly suspected for B. vinsonii subspecies berkhoffi. 
Never force your attentions on a cat that does not welcome 
them. Most importantly, always do what is necessary to 
control fleas. Persons should avoid playing roughly with cats 
and kittens to minimize cat induced scratches and bites [33].

Development of a feline vaccine to prevent the spread of 
infection in cat populations and to reduce the risk of infection 
of humans ,will be difficult, given the diversity of Bartonella 
Species and types harbored by cats ,and the lack of cross-
protection between species. Use insect controls measures for 
people and pets. Avoid direct contact with feral cats and wild 
animals [60].

Status of Cat Scratch disease in Ethiopia
The presence of Bartonella species in fleas was not 

reported in Ethiopia until recently. However, an 11% (5 of 46) 
prevalence of antibodies against Bartonella species was 
reported in cats from Addis Ababa [61] and Bartonella species 
related to B. Elizabethan were reported in small mammals in 
northern Ethiopia. As a result, studies of the role of fleas as 
vectors of pathogens of veterinary and medical importance in 
Ethiopia are lacking [14]. Current study was conducted to 
determine the presence of Bartonella and Rickettsia species in 
fleas collected from domestic dogs and cats in central Oromia, 
Ethiopia [62].

Conclusion and Recommendations
Cat scratch disease is caused by Bartonella henselae, a 

fastidious, slow-growing Gram-negative bacillus. The 
organism is transmitted from cats (and, rarely, dogs) to 
humans via scratches, licks and bites. Approximately 80% of 
cats are asymptomatically infected (and even bacteremic) 
with B. henselae at some point in their lives, and kittens and 
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outdoor cats are more likely to be infected. Nonetheless, 
epidemiologic studies suggest that contact with flea-infested 
kittens increases the risk of CSD. Although CSD occurs in 
persons of all ages, the vast majority of cases occur in children 
younger than 10 years of age. CSD is more common during 
rain fall and winter months for reasons that is unclear, but 
may reflect seasonal fluctuations in transmission of the 
organism among cats or in animal behavior. Infected cats are 
usually asymptomatic and there are no commercially available 
vaccines to prevent B.henselae infection in cats. Therefore as 
a prevention eliminating cat fleas from cats and avoidance of 
traumatic injury is important for immune compromised 
patients.CSD in immune competent persons generally is self-
limited and requires supportive care in most patients.

Based on the above conclusion the following recommendations 
are forwarded:

 ¾ The bite or scratch sites should be washed immediately 
by soap.

 ¾ Care should be given when handling animals and 
cleaning up feces, urine, or vomit.

 ¾ The child should be kept away from areas that may 
be contaminated with pet feces.

 ¾ Insect controls measures should be done and Number 
of cat should be limit in the home.

 ¾ Cat and dogs should be discouraged from licking a 
person’s skin, particularly eyes, mucous membranes 
and broken skin.
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