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A Case of Cat Scratch Disease Confirmed by
Polymerase Chain Reaction for Bartonella henselae DNA
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We report a case of cat scratch disease (CSD) caused by Bartonella henselae in a 14-year—old boy
who developed lymphadenopathy in the right cervical area, after a raising canine pet for 10 months.
The cervical lymphadenopathy persisted for 14 days. Immunofluorescent antibody testing for B.
henselae with the patient’s serum was 1:64 positive. Polymerase chain reaction (PCR) analysis using
the patient’s lymph node aspirates for B. henselae DNA was also positive. This is the first case of
cat scratch disease confirmed by PCR for B. henselae DNA in children. (Korean J Pediatr 2005;48:
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Introduction

Cat scratch disease (CSD) is usually characterized as a
self-limiting regional lymphadenopathy associated with a
cat scratch or bite, caused by B. henselae or possibly B.
clarridgeiae. B. henselae, a fastidious gram-negative bac-
terium has been known as the major causative agents of
CSD only since 1992". CSD has emerged as a relatively
common zoonotic disease among children and adults, and is
recognized as an important cause of lymphadenopathy or
fever of unknown origin (FUO) in children and young
adults”. Typical clinical manifestation of CSD is a regional
lymphadenopathy after cutaneous inoculation by a cat or
dog scratch. Atypical manifestations of CSD occur in 5-
25% of all cases, and many different organs can be affect-
ed”. Before the causative organisms could be identified,
CSD was diagnosed by clinical manifestations, and intra-
dermal reaction tests with specimens taken from CSD pa-
tients. After the identification of B. henselae as an etiolo-
gic agent, the diagnosis of CSD was based on serologic

tests and the clinical history of contact with pet animals
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due to the difficulty of isolating the organism from pa-
the detection of B. henselae DNA by

using PCR with specimen of lymph nodes from patients
4-6)
1

tients. Recently,

and blood is available for genetic diagnosis of CSD n
Korea, few cases of lymphadenitis showing positive results
by immunofluorescent assay for B. henselae have been re-
ported in adults. However, no case has ever been diagnos-
ed by PCR with lymph node aspirate specimens in children
and adults. We report a case of CSD confirmed by PCR of
B. henselae DNA in a 14-year-old boy with a history of

canine pet contact.

Case Report

1. Clinical history and physical examination

A 14-year-old boy visited our hospital for painful en-
largement of the right cervical lymph node and a five-day
fever. He had been raising a pet for 10 months and ex-
perienced frequent enlargement of the cervical lymph
nodes.

On physical examination, his body temperature was 38T
and blood pressure 120/80 mmHg. Multiple tender masses,
sized about 1 cm, were palpable in the right neck area.
Liver and spleen were not palpable in the abdomen. There
was no skin lesions or scratched lesion on the body or

both extremities.
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2. Laboratory examinations

Laboratory examinations showed a white cell count of
5,270 X 10%/L (neutrophil : 61.7%, lymphocyte : 31.9%, mono-
cyte 5.3%), with platelets 236><109/L, a hemoglobin of 14.4
g/dL. The results of the blood chemistry were AST 19 IU/
L, ALT 12 IU/L, total bilirubin 0.3 mg/dL, BUN 9.9 mg/
dL, creatinine 0.78 mg/dL and ESR 2 mm/hr. The neck
sonography showed multiple variable-sized lymph nodes.
Immunofluorescent assay for IgG antibody of B. henselae
(Focus technologies, Cypress, CA) with the serum sample
from the patient during acute stage showed 1:64 positive.
The pathologic findings of lymph node aspirates showed
chronic inflammation with granulaoma (Fig. 1). The culture
of aerobic and anaerobic bacteria, and PCR for M. tuber-

culosis were negative.
3. Detection of B. henselae DNA

Template DNA was extracted from the lymph node
aspirate of patient using QIAmp. DNA Tissue Mini Kit
(QIAGEN GmbH, Hilden, The DNA of B.
henselae (ATCC 49882) was used as positive control. From

Germany).

the patient’s lymph node aspirate, B. henselae DNA was
confirmed by PCR assays that amplified two different
genes (Fig. 2).

The primer sets, TN2 (5'-TGGTGGAGCTAATGAAGC-
ATG-3'), TN-1 (5'-GCAACAAACCTGCCATGAGG-3"),
and IP (5'-GTTCTGTTGAAAGAATTCCTGA-3')
used to amplify 211-bp fragment of the Bartonella gltA

were

gene by seminested PCR, as described by Margolis et al”.
Other primer sets, PAPnl (5'-TTCTAGGAGTTGAAAC-

Fig. 1. This figure shows granuloma consisted of epithelioid

histiocytes and lymphocytes with some neutrophils in the

backgroud (Papanocolaou stain, x200).

CGAT-3'), PAPn2 (5'-GAAACACCACCAGCAACATA-3'),
PAPns2 (5'-GCACCAGACCATTTTTCCTT-3'), and
PAPnsl (5'-CAGAGAAGACGCAAAAACCT-3") were used
to amplify the 139-bp fragment of the Bartonella PAP31
gene by seminested PCR, as described by Zeaiter et al®.
Sequencing at both directions of PCR products were con-
ducted with BigDye Terminator Cycle Sequencing kit
(Applied Biosystems, Foster, CA, USA) and sequencing
products were resolved with ABI 3730 XL Autoanalyzer
(Applied Biosystems, Foster, CA, USA). The sequences
were aligned with the pap3] and gltA sequences available
in GenBank for B. henselae isolates. PCR products of the
patient for pap3l gene and gltA gene showed correspond-

ing sequences to B. henselae (Fig. 3).

4. Clinical courses

Oral antibiotics (Augmentinﬁg) were administrated for
three days, but stopped under the impression of reactive
hyperplasia. Seven days later, mild fever and pain in the

left neck were improved without further treatment.

P N
F pap31 gene -

Case M P N
I gitA gene —

Fig. 2. Detection of B. henselae DNA for pap3l gene and
gltA gene by polymerase chain reaction. M : standard ladder
marker, P :positive control from B. henselae (ATCC 49882),
N :negative control, Case: DNA obtained from the lymph node
aspirates of patients.

5(‘)0 51‘ 0 52‘0
CTTCTGCTGAAGCTATTGGACAGGATGAACTTGAA

CTTCTGCTGAAGCTATTGGACAGGATGAACTTGAA

Patient
B. henselae(Houston)

5|30 SleO 56‘30 5|70 5?0 59|O
ACATTTAGGGATTCCCTTAAAAAAGCTAATGCTGC GCTCAAGGTAAAACAAGT

ACATTTAGGGATTCCCTTAAAAAAGCTAATGCTGC GCTCAAGGTAAAACAAGT

6(‘)0 6? 0 6|20 63|O
GATAATGTCGCGGCAGTGGATAAGCATACAGATAGTTTAGCTTTA

GATAATGTCGCGGCAGTGGATAAGCATACAGATAGTTTAGCTTTA

Fig. 3. This figure shows the corresponding sequences of pap
31 gene of B. henselae (Houston) and PCR product of the pa-
tient.
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Discussion

In 1950, CSD was first described by Debre et al” in a
boy presented with suppurative lymphadenitis and severe
cat scratches. Originally considered rare, CSD is an emerg-
ing zoonosis, chiefly by B. henselae, with variable clinical
manifestations. B. henselae is a small gram negative rod of
the genus Bartonella, family Bartonellaceae mainly involved
in the etiopathogenesis for cspY,

CSD has emerged as an important cause of chronic
lymphadenopathy in children and young adults, and it
occurs more frequently in certain geographical areas. In the
USA, it is estimated that over 24,000 cases occur annually,
with 2,000 patients requiring hospitalizationg). A higher rate
of CSD cases has been reported in the autumn and winter
in temperate climates". Typical manifestations of CSD are
nontender papules along the scratched line, a few days
after exposure, heals without scarring in two or three
weeks. Regional lymphadenopathy follows in more than 80
% of cases, and heals within two months®. Atypical pre-
sentations of CSD are considered as variable manifestations
of Bartonella infection; including fever of unknown origin,
and hepatosplenic granulo-

nueroretinitis, encephalopathy,

ma’. Some reported that B. henselae infection is a com-
mon etiologic agent of fever of unknown originm). Although
CSD is a worldwide zoonosis in several countries™® 9),
clinical studies about epidemiology and clinical charac-
teristics of CSD are rare in Korea. Chae et al.'" reported
that the positive rates of the IgG antibody for B. henselae
by immunofluorescent assay was about 38.7% (11/31) in
adults with lymphadenitis, but they observed a history of
close contract with cat in only three patients.

Cats or dogs are the main reservoir of B. henselae.
Long term bacteremia in cats or dogs and flea-trans-
mission from cat to cat, as confirmed by experimental in-

. c 7 12-14)
fection, support a vector borne transmission .

Some
patients with CSD were not associated with any known
exposure to cats, suggesting that other animal species may
be reservoirs of Bartonella”. Recently, new Bartonella spe-
cies have been isolated from a wide range of mammals,

. . . ., 15,16)
including rodents, carnivores, and cervids ™~

. Ticks may
play an important role in the transmission of Bartonella
species from wild ruminants.

The diagnosis of CSD can be made by clinical criteria

including a recent history of cat or dog exposure, culture,

Korean ] Pediatr : Al 48 @ A 7 & 20051

histologic examination of tissue biopsies and serologic test.
Imunofluorescence or enzyme linked immnuosorbent assay
is a useful tool for the diagnosis of B. henselae infection,
but the specificity of serological assay is questioning due
to the cross reactivity between B. henselae and other
speciesm. In the early stages of disease, antibody titers of
both IgG and IgM still might be low, and diagnosis can be
only confirmed after increasing titer have been observed in
a second serum sample. Histologic findings in CSD are
similar to those in other granulomatous disease such as
brucellosis and tularemia, but they are found in only 12.5%
of the patients with CSD in a Studylg). PCR is regarded as
a method to confirm in clinically suspected CSD because it
is more sensitive and not influenced by patient’s humoral
responseH” 9 PCR assay for the amplification of the 16S
rRNA gene or citrate synthase gene (gitA) of B. henselae
is a sensitive tool for the detection of B. henselae DNA,
but it requires large amounts of samples. Recently, it has
been reported that the diagnosis of CSD by PCR, with the
fine needle aspirates from the lymph nodes, is possible
In this
case, the antibody titer of B. henselae by IF was 1:64

. . e .. . . 19)
with high sensitivity and minimal invasiveness .

positive and B. henselae DNA for pap3l genes and for
gltA gene were detected by PCR assays with aspirates of
lymph node.

The majority of CSD cases resolves spontaneously with-
in a few weeks and does not require antibiotics therapy.
Antibiotics treatment is recommended only in CSD patients
with lymphadenopathy associated with significant morbid-
ity, severe systemic disease, and in immunocompromised
condition. To date, no standardized antibiotic treatment
regimen exists for patient with CSD. Macrolides such as
erythromycin, clarithromycin, and azithromycin are often
used for treatment of CSD. Rifampicin, quinolones, and tet-
racycline are reported to have a limited clinical effect in
the treatment of CSD™ *'.

common household pets, associated with a potential trans-

Cats and dogs are the most

mission of about thirty infectious agents including B. hen-
selae to humans®™. It seems to be desirable to educate the
pet owners for possible infections by B. henselae.

We report a case of CSD in a 14-year-old boy, con-
firmed by PCR with lymph node aspirates of the patient.
In children who have lymphadenopathy with feline or ca-

nine pets, the possibilities of CSD must be considered.
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