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Rapid identification of Bartonella henselae by real-time polymerase

chain reaction in a patient with cat scratch disease
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Abstract

We report a localized submandibular lymph node infection in a patient with cat scratch disease. Directly performing real-time polymerase

chain reaction assay on the biopsy sample, Bartonella henselae DNA was simultaneously detected and identified.

D 2005 Elsevier Inc. All rights reserved.
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The cat scratch disease (CSD) usually manifests as a

subacute regional lymphadenitis following a cat scratch or

bite, and Bartonella henselae is the major causative agent.

The characteristic disease begins with a primary lesion at the

site of inoculation, which develops into a papule or pustule,

and, generally, 7 to 14 days after infection, regional

lymphadenopathy occurs proximal to the primary lesion.

Usually, CSD resolves spontaneously within several months

(Carithers, 1985). The diagnosis of CSD is frequently

supported on serology. The culture of B. henselae from

affected lymph nodes can be difficult and has low

sensitivity. Recently, polymerase chain reaction (PCR) has

been recently proposed as a valuable tool for CSD diagnosis

(Margileth, 2000).

We hereby report a case of a CSD patient with a

localized submandibular lymph node infection. Suspected

CSD was serology investigated, but only the real-time

PCR on the biopsy specimen confirmed the presence of

B. henselae DNA.

A previously healthy 7-year-old girl in a good general

condition presented with painful and localized right

submandibular edema and erythema and moderate fever.
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Shortly after the onset of symptoms, she was evaluated by

her pediatrician and treated with amoxicillin-clavulanate for

a week. Despite oral antibiotics, her symptoms worsened

and she was taken to the Department of Infectious and

Tropical Diseases of La Sapienza University, Policlinico

Umberto I of Rome, for further management and therapy.

Her history was significant for multiple scratches to her

face from a kitten approximately 1 week before symptoms.

At admission, the patient’s white blood cell count was

9400/mm3 (64.6% neutrophils, 25.2% lymphocytes, 5.1%

monocytes, 2% eosinophils, and 0.5% basophils), platelet

numbers were 295000/mm3, hemoglobin was 11.4 g/dL,

and erythrocyte sedimentation rate was 50 mm/h. Cardiac,

pulmonary, liver, renal, and abdominal function tests were

within normal limits. Ultrasonography revealed on the right

side of the neck a submandibular, firm, elastic mass 3 cm in

diameter with several axillary lymph nodes and abscess.

Palpation was painful but no other lymphadenopathy

was found.

At the time of admission, the patient was treated

intravenously with ceftriaxone and teicoplanin. After 2 days,

teicoplanin was stopped because of nausea and vomiting,

and clarithromycin was started. Ceftriaxone was stopped on

day 5, and rifampicin was commenced.

Serological tests for cytomegalovirus, Epstein-Barr virus,

hepatitis A, B, and C virus, parvovirus B19, Toxoplasma

gondii, and HIV were all negative. Standardized tuberculin
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test, Weil-Felix reaction, and throat swab for microbiological

cultures were negative. Blast cells were not seen in

peripheral blood smears.

After 10 days, response to antibiotic therapy was still

unsatisfactory, and ultrasonography showed an increase in

length of some lymph nodes but with the same morphology.

The submandibular mass was surgically removed, and

histoimmulogic examination showed granulomatous inflam-

mation with abundant necrotic lesions.

Postoperatively, a serum sample collected 15 days after

CSD onset and a lymph node were sent to the Istituto

Superiore di Sanità Department of Infectious Parasitic and

Immune-Mediated Diseases of Rome for serodiagnosis,

culture, and PCR assay of B. henselae. The patient was

treated with clarithromycin and rifampicin for 15 days and

was discharged without complications.

B. henselae IgM was negative, and IgG was 1:256.

Cultures of the lymph node for anaerobic-aerobic bacteria,

fungi, and for Bartonella and Mycobacterium isolation

were negative.

Homogenate of the lymph node (25 mg) was subjected to

DNA extraction by using the Nucleospin Tissue kit

(Macherey-Nagel, Dqren, Germany) according to the

manufacturer’s instructions, but the final eluate was

concentrated by evaporation in 25 AL (DNA sample final

volume in H2O). The quantitative real-time PCR was

performed as previously described (Ciervo and Ciceroni,

2004). Two microliters of DNA extract was analyzed, and

DNAs from B. quintana and B. clarridgeiae, in addition to

B. henselae DNA, were used as positive controls because

they have also been proposed as possible agents of CSD

(Drancourt et al., 1996; Kordick et al., 1997). The

quantitative analysis was done with the LightCycler

quantification software using the cycle threshold of the

standard B. henselae DNA (104 to 1 genomic copies).

As shown in Fig. 1, the melting curve profiling revealed

specific DNA of B. henselae in the clinical sample, and

7 genomic copy numbers per milligram were quantitatively
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Fig. 1. Detection of B. henselae DNA using the LightCycler real-time PCR. Pa

B. clarridgeiae (.), and negative (�) controls.
detected (data not shown). Thus, the patient was clinically,

serologically, and molecular-bacteriologically diagnosed as

having CSD.

CSD is a common cause of subacute regional lymph-

adenopathy in children and adults, with typical clinical

manifestations. It is generally a benign, self-limited disease.

Usually, no antibiotic therapy is required, and surgical

resection of the lymph nodes is rarely necessary. If CSD is

clinically suspected because of the typical lymphadenopathy

and a history of cat exposure, the diagnosis is usually

confirmed by serology (Regnery et al., 1992; Sander et al.,

1998). Suspected CSD should be proved by serological

follow-up, by molecular or histopathologic investigations of

the affected tissue, or both.

Macrolide antibiotics such as clarithromycin, quinolones,

tetracycline, and rifampicin are the usual treatment of CSD,

but may have a limited clinical benefit (Margileth, 2000).

The location of the lymphadenopathy in CSD depends on

the site of inoculation. Carithers (1985), in an overview of a

study of 1200 patients with CSD, reported that 48.8% were

affected with axillary lymph nodes, and the cervical or

submandibular regions were involved in 28.3% of all

patients. In a study of 246 patients with CSD, Hamilton

et al. (1995) reported that the most commonly infected sites

were the neck, followed by the axilla and groin, and that

37% of the patients had enlarged lymph nodes. Clinically

suspected CSD usually is confirmed serologically by

antibody titers. IgM antibodies against B. henselae are

infrequent, even in the early stages of CSD, and negative

results do not exclude the presence of acute disease

(Regnery et al., 1992; Sander et al., 2001). Ridder et al.

(2002) demonstrated that in the early stages of the disease,

antibody titers of both IgG and IgM might still be low, and

diagnosis can only be confirmed after increasing titers in a

second serum sample. In addition, patients without CSD had

low antibody titers, up to 1:256, which indicates earlier

contact with B. henselae or even a nonspecific reaction. In

instances in which serological results fail to confirm the
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diagnosis of CSD, lymph node excision and histopathologic

and molecular diagnostic procedures are recommended.

Amplification of Bartonella spp. DNA from lymph

nodes, skin, granulomatous lesions, and biopsies from other

organs has been reported in patients suffering from CSD

(Anderson et al., 1994; Goral et al., 1994; Zeaiter et al., 2002)

or bacillary angiomatosis (Gasquet et al., 1998). PCR-based

detection of Bartonella species from human specimens re-

mains the best method for the diagnosis of CSD. Several PCR

protocols were described, and different gene targets were used

for the molecular detection of Bartonella DNA (Anderson

et al., 1994; Johnson et al., 2003; Matar et al., 1993; Norman

et al., 1995; Renesto et al., 2001). Nevertheless, these con-

ventional PCR techniques are not suitable to clinical use

because contaminations and false positive results may occur.

On the other hand, the real-time PCR assay is a good

candidate for a clinical diagnosis. Actually, it is an automated

technique that presents many advantages, such as high

sensitivity and specificity, less possibilities of contamination,

and it allows the quantification of genome copy numbers.

Another real-time PCR assay was described for patients with

suspected Bartonella endocarditis, and the method was easily

and directly applied to the serum sample (Zeaiter et al., 2003).

In a recent study, we developed a real-time PCR assay for

the rapid detection of Bartonella spp. involved in endocar-

ditis and CSD in humans (Ciervo and Ciceroni, 2004).

Moreover, this molecular assay can detect more than one

Bartonella species in a sample. The present study proves

that this new PCR tool is successful for the amplification of

B. henselae from fresh tissue biopsy.

Real-time PCR assay is an attractive alternative to block

cycler PCR assays. It could be a useful laboratory support that

may potentially be standardized as a 1-step method for the

identification and discrimination of Bartonella spp. in cli-

nical samples from patients with clinical evidence of CSD.

In conclusion, our findings showed that culture methods

have demonstrated poor sensitivity probably because the

specimens came from patients who were already treated

with antimicrobial agents. The only direct evidence of the

etiological CSD agent was confirmed by real-time PCR

even in the presence of low number of genomic copies in

the biopsy. In any case, further studies and additional testing

are necessary to validate our first results and improve the

clinical utility of real-time PCR assay of CSD diagnosis.
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