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EVALUATION OF CAT SCRATCH DISEASE CASES
REPORTED FROM TURKEY BETWEEN 1996 AND 2013
AND REVIEW OF THE LITERATURE
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SUMMARY

Background: Cat scratch disease (CSD), the most common cause of chronic lymphadenopathy among children and adolescents, typically
features regional lymphadenitis associated with inoculation site due to a cat scratch or bite.

Objective: The aim of this study was to systematically review the articles related to CSD which were reported from Turkey in national and
international journals in the last 18 years with a pooled-analysis method.

Methods: The articles related to CSD were retrieved by search of four national (Ulakbim Turkish Medical Literature Databases*) and three
international databases (Pub-Med, Science Citation Index (SCI) and Google scholar).

Results: Between the years 1996-2013, CSD cases have been published in a total of 16 articles (4 international, 12 national). These articles
which were presented as a case report included a total of 18 CSD cases (38.8% women, 61.2% men; median age 16 years). The most common
clinicopathologic subtypes of CSD are regional lymphadenitis (n=9), hepatosplenic (n =3) and neuroretinitis (n =2). The most common complaints
of patients were swelling (94.4%), fever (61.2%) and weakness (50%) at admission. On exam, the most common signs were lymphadenopathy

(94.4%), fever (61.2%), splenomegaly (16.6%), and skin eruption (16.6%).
Conclusion: This pooled analysis which enabled the evaluation of a large number of CSD cases, indicated that careful evaluation of clinical
findings and histopathological investigation will provide valuable support for diagnosis and treatment of CSD.
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INTRODUCTION

Cat scratch disease (CSD) is a benign zoonotic infectious
disease caused by Bartonella henselae (1). Cats are the main
reservoir of B. henselae, and the epidemiological investigations
have revealed that a history of contact with cats is found in 90%
of CSD patients and the antecedent of a cat scratch or bites is
found in 60% of the patients (2). The majority of the cases have
occurred in persons under 20 years of age, usually male, and the
number of cases has been consistently reported to peak in autumn
and winter months (3).

The common clinical syndrome of regional lymphadenopathy
accompanied by fever and other systemic symptoms is referred
as typical CSD, and is generally benign and self-limited. Ap-
proximately 10% of the patients will have atypical disease, such
as Parinaud’s oculoglandular syndrome, neuroretinitis, granulo-
matous hepatitis and splenitis, osteomyelitis, endocarditis, and
encephalitis (4).

Attempting to isolate B. henselae is difficult since this cul-
ture is not routinely recommended. Due to frequent failure of
culture-based methods, diagnosis often relies of histopathologi-
cal examination of biopsy material in which organisms may be
visualized using the Wartin Starry silver staining method (2).
However, serology is the best initial test and can be performed

by indirect fluorescent assay (IFA) and enzyme immunoassasy
(EIA) (5).

Most cases of CSD in immunocompetent patients resolve spon-
taneously. Antibiotic use is controversial, but successful results
have been obtained with erythromycin, doxycycline, gentamicin,
quinolones, and trimetoprim-sulfamethoxazole (TMP-SMZ), and
azithromycin (6). The aim of this study was to systematically re-
view the articles which dealt with CSD case reports from Turkey
published in national and international journals in the last 18 years
using a pooled-analysis method.

MATERIALS AND METHODS

The articles on CSD published between 1996 and 2013 were
retrieved by searching four national (Ulakbim Turkish Medical
Literature Databases®) and three international databases (Pub-
Med, Science Citation Index (SCI) and Google scholar). The
keywords, such as cat scratch disease, granulomatous necrotizing
lymphadenopathy and lymphadenitis were determined for the
national databases. The keyword “Turkey” was added to these
words for international databases. All of the retrieved articles
were in case report form. The full texts of these articles have been
reached, and the articles published before 1996 were excluded.

*http://www.turkishmedline.com, http://medline.pleksus.com.tr and www.atifdizini.com
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Demographic data of the patients including age, sex, and
presence of risk factors and history of illness, symptoms, clinical
findings, laboratory results, and therapeutic features were obtained
from the articles.

Descriptive and frequency statistical analyses were performed
by using the Statistical Package for the Social Science (SPSS)
for Windows, version 15.0 software (SPSS, Chicago, IL, USA).

RESULTS

When the seven databases were screened with using specified
keywords, 16 articles (4 international and 12 national) have been
retrieved (7-22). However, when the articles were evaluated
according to the clinic, seven (38.8%), five (27.7%) and two
(11.1%) cases were published by official researchers from the
Department of Infectious Diseases and Clinical Microbiology,
Pediatrics and Ophthalmology, respectively. The demographic
data of the patients are presented in Table 1.

In total CSD has been identified in 18 patients in these articles.
Seven (38.8%) patients were female and 11 (61.2%) were male,
and the male to female ratio was determined as 1.57: 1. The mean
age of the patients was 23.9+15 years (range 555 years) and
half of the patients were <18 years. Cat exposure was reported
in 14 (77.7%) patients. Of 14 patients with known cat exposure,
3 (21.4%) were long-time cat owners and 11 (78.6%) reported
only recently coming into contact with a cat. The interval between
the animal contact and the onset of LAP or other constitutional
symptoms ranged from 10 to 240 days (median 60 days). How-
ever, the median duration of symptoms before admission was 21
days (range 5—180 days).

As seen in Table 1, the most common clinicopathologic sub-
types of CSD are regional lymphadenitis (n=9), hepatosplenic
(n=3) and neuroretinitis (n=2). None of them were known to
be immunocompromised. The most common complaints of the
patients were swelling (94.4%), fever (61.2%) and weakness
(50%). On exam, the most common signs were LAP (94.4%),
fever (55%), splenomegaly, and skin eruption (16.6%). The
complaints and signs of the patients are shown in Table 2.
Painful LAP was identified in 8 (44.4%) cases. The regional
distribution of lymph node involvement, as seen in Table 3, is
indicated in 94.4% of the cases, and most commonly affected
regions were axillary (50%) and cervical (22.2%). While lymph
node involvement was not detected in 2 patients, more than
one lymph node involvement was observed in 5 (27.7%) of
the patients, and the size of lymphadenpathies were between
Ixlemand 7x5 cm.

Laboratory findings of CSD are variable and leukocytosis
and anaemia were seen as hematological disorders. While total
white blood cell count was studied in all of the patients, leuko-
cytosis was observed in 27.7% of the patients. Peripheral blood
smear was made in 5 (27.7%) patients, and lymphocytosis was
identified in 1 (20%) and atypical lymphocytes were identified
in none of them. Anaemia was determined in 36.3% (n=4/11)
of the male patients and 14.3% (n=1/7) of the female patients,
and thrombocytopenia was not observed in any patient. High
erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) levels were measured in 47% and 40% of the patients,
respectively (Table 4). The other biochemical parameters were
within normal range in all patients. The serology of brucella,
toxoplasma, cytomegalovirus (CMV), and human immune
deficiency virus (HIV) were negative in examined patients.

Table 1. The demographic data of the patients with CSD (N=18)

Case | Age Sex | Admission time (d) | Contact with cats | Serology for B. henselae | Subtype of cat scratch disease Result
1 15 M 21 Yes Untested Neuroretinitis Recovery
2 9 M 21 Yes Untested Lymphadenitis Recovery
3 16 M 7 No Untested Neuroretinitis + Retinal detachment Recovery
4 13 M 21 Yes 1gG positive Hepatosplenic Recovery
5 10 M 10 Yes Untested Hepatosplenic Recovery
6 30 M 180 Yes Untested Lymphadenitis Recovery
7 44 F 14 Yes Untested Mammary Recovery
8 U M Yes IgG positive (1/128) Fever of unknown origin Recovery
9 20 F Yes Untested Lymphadenitis Relapse
10 42 F 10 No Untested Sialadenitis + Salivary gland abscess |  Recovery
1" 37 M 21 Yes Untested Lymphadenitis Recovery
12 38 F 90 Yes Untested Lymphadenitis Recovery
13 55 F 60 Yes Untested Lymphadenitis Recovery
14 34 F 15 Yes Untested Lymphadenitis Recovery
15 12 M 14 Yes IgG positive (1/2,048) Hepatosplenic Recovery
16 5 F 120 No Untested Lymphadenitis Recovery
17 15 M 22 No IgM positive (1/1,024) Lymphadenitis Recovery
18 12 M 5 Yes IgG positive (1/320) GBS + Acute transverse myelitis Recovery

U — unknown, M — male, F — female, GBS — Guillain-Barre Syndrome
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Table 2. The symptoms and signs of the patients with CSD

Table 5. Treatments of the patients with CSD

Table 3. The regional distribution of lymph node involvement

n (%)
Axillary 9 (50.0)
Left 4(22.2)
Right 4(22.2)
Bilateral 1(5.6)
Cervical 4(22.2)
Right 2(11.1)
Bilateral 2(11.1)
Inguinal 1(5.6)
Submandibular 1(5.6)
Supraclavicular 1(5.6)
Paraaortic 1(5.6)
More than one region 5(27.7)
Table 4. The laboratory findings of the patients
n (%)
Total white blood cell count/mm?
4,000-10,000 13(72.3)
>10,000 5(27.7)
Hemoglobin
Female <12 g/d| 117 (14.3)
Male <13,5 g/dl 4/11(36.3)
ESR >20 mm/h 8/17 (47.0)
CRP >5 mg/d| 6/15 (40.0)

ESR - Erythrocyte sedimentation rate, CRP — C-reactive protein

CSD was identified by using clinical findings and/or serology
and/or pathology confirmation. The IFA test for B. henselae was
positive in 5 (27.7%), and lymph node biopsies were obtained

n (%) n (%)
Symptoms Antibiotics
Swelling 17 (94.4) Azithromycin 6 (33.3)
Fever 11(61.2) Doxycycline 1(5.5)
Weakness 9 (50.0) TMP-SMZ 1(5.5)
Lack of appetite 4(22.2) Clarithromycin 1(5.5)
Skin rash 3(16.6) Ciprofloxacin 1(5.5)
Nausea 2(11.1) Combination antibiotic therapy
Arthralgia 2(11.1) Rifampicin + TMP-SMZ 1(5.5)
Weight loss 2(11.1) Cefazolin + Clarithromycin 1(5.5)
Cough 1(5.5) Rifampicin + Azithromycin 1(5.5)
Signs Rifampicin + Doxycycline 1(5.5)
Lymphadenopathy 17 (94.4) Others
Fever 11(61.2) Prednizolon 1(5.5)
Splenomegaly 3 (16.6) IVIG + Prednizolon + Rifampicin + Doxycycline 1(5.5)
Skin rash 3(16.6) No drug used 3(16.6)
Hepatosplenomegaly 2(11.1) TMP-SMZ — Trimetoprim-sulfamethoxazole, IVIG — Intravenous immunoglobulin

from 12 (66.6%) patients and most of them reported as granulo-
matous lymphadenitis.

Before the diagnosis, 8 (44.4%) patients had received a treat-
ment of antibiotics by primary and/or secondary healthcare physi-
cians. Treatments administered to the patients are shown in Table
5. All patients recovered without sequelae and relapse, except one.

DISCUSSION

CSD was first described as a clinical entity in 1931 and since
1950 many case reports have been published with reference to,
but without characterization of an actiological agent (2, 23). The
association between B. henselae and CSD was first made by Reg-
nery et al. (24) in 1992 in a study demonstrating that sera from
CSD patients reacted with antigen prepared from the bacterium.
From an epidemiological point of view, 87-99% of the patients
report some contact with cats, although the exact mechanism of
cat-to-human transmission remains partly unknown, a scratch
and/or bite were documented in around a half of the episodes
(6, 25). In this study, cat contact was determined in 77.7% of the
patients. More than 24,000 cases of CSD are annually reported
in the USA, resulting in more than 2,000 annual hospitalizations,
with a rate of 0.86/100,000 hospitalizations (26). While this ratio
is approximately 2/100,000 in Holland (27), comparable data for
our country are not yet available. Males are more commonly af-
fected than females, and the disease is almost always identified
in patients younger than 21 years (28). In Murakami et al. (29)
study, 79% of episodes occurred under the age of 18. However,
in the present study the median age was 16 years and 61.2% of
the patients were male. Similar results were found by Ben-Ami et
al. (4) in Israel who found that the median age was 16 years and
male to female ratio was 1.4:1 in non-elderly group. Although
cases occur throughout the year, there is a seasonal preference in
temperate climates, with the highest number of cases occurring
between September and March (6). The link between seasons and
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CSD incidence has been described in the USA, Japan and France
with increased incidence in autumn and a decrease in spring (30).
This may be related to the biological cycle of cat fleas, which
may have a role in the transmission of B. henselae to kittens. Cats
usually become pregnant in spring or early autumn, gestation last-
ing about nine weeks and warning six to nine weeks. Therefore,
kittens come in contact with children and possible transmission
of CSD usually occurs from late summer and midwinter (1). We
do not have information about this situation in this study group
or in Turkey.

The severity and presentation of the disease is related to im-
mune status. In general, immunocompetent patients who are
otherwise healthy tend to present with typical CSD and patients
who are immunocompromised tend to have systemic disease
(31). The incubation period of CSD is estimated to be 7—15 days;
some local nonpruritic papules or papules and vesicles may fol-
low the inoculation lesion and precede the characteristic regional
lymph node involvement (25). In typical form, regional LAP is
the hallmark of the disease and appears proximal to the inocula-
tion site about two weeks after the introduction of organism into
the skin. LAP commonly involves axillary nodes, followed by
cervical and inguinal regions. Occasionally patients present with
several enlarged nodes in the same anatomical region, but rarely
with generalized LAP (32). LAPs are tender and eventually may
suppurate (5), and usually resolve in 1-4 months, but may persist
for as long as 1-3 years (32). Despite the impressive physical
findings, patients with typical form usually do not appear ill and
lack constitutional symptoms. Approximately one third to one half
of patients have fever. About one third of patients have fatigue
and malaise, and a minority exhibit other signs and symptoms,
including hepatosplenomegaly, skin rash, headache, sore throat,
nausea, abdominal pain, and anorexia (6). In this study, half of
the patients were presented with the most common symptoms —
swelling and fever.

Hepatosplenic CSD is a clinical entity with well-documented
clinical and radiological features (33). Most of these patients
complain of abdominal pain. Hepatosplenomegaly and LAP may
be absent. Ultrasound and computed tomography may be used
to reveal lesions representing microabscesses (31). In this study
group, 16.6% of the patients were with hepatosplenic CSD and
they have also microabscesses in the spleen. Dissemination into
the ocular region can give an atypical presentation of CSD as Peri-
naud’s oculoglandular syndrome. This is seen in 5-6% of cases
and it is characterized by conjunctivitis, conjunctival granuloma
and ipsilateral periauricular LAP. Other ocular manifestations
include neuroretinitis, papillitis, optic neuritis, and focal retino-
choroiditis (32). Neuroretinitis appears to be the most common
posterior segment complication of CSD, and is usually unilateral,
although patients with unilateral visual loss, bilateral optic disk
swelling and macular star formation have been reported (5, 7,
9). In this study group, neuroretinitis was determined in 11.1%
of the patients. Another unusual manifestation of CSD is breast
involvement. It often manifests as a solitary, palpable breast
mass within the tail of the breast tissue, associated axillary LAP
is variably present. The inoculation site might be on the hand,
arm or chest (6). Surgical biopsy is usually required, as in our
patient, to exclude the possibility of malignant neoplasm (13).
Encephalopathy is the most frequent neurological manifestation
of the disease, followed by cranial or peripheral nerve involve-

ment. Other forms of central nervous system involvement may
include meningitis, encephalitis and transverse myelitis. These
manifestations occur in 1-7% of the patients (31). Most of the
patients are children younger than 18 years (6). Seizures are the
most common initial symptom, although headache, mental status
change, delirium, and coma also might occur. Cerebrospinal fluid
evaluation might show mild pleocytosis and elevated protein
level. Recovery is usually rapid and occurs within 2 to 14 days
of the illness, and in general all patients recover completely
within a year (31). In the present study, transverse myelitis and
Guillain—Barre syndrome associated with CSD developed in one
patient. Moreover, in a recent series prolonged fever of unknown
origin (FUO) was the predominating sign in 2.8% of 130 cases;
around 30% of these patients with a documented serological B.
henselae infection lacked any LAP, as our patient (29). However,
FUO was reported in nearly 8% of elderly patients in Ben-Ami
et al. study (4) and in 4.8% of patients in the study by Jacobs and
Schutze (34). These data indicate that B. henselae infection should
be considered in the differential diagnosis of FUO in all patients,
especially if a history of cat exposure is elicited.

The first step in diagnosis of CSD is a careful history with
attention paid to patient contact with cats. A careful physical
examination, including scrutiny of the hands, arms, face, chest,
and scalp for possible inoculation sites, is invaluable (6). Routine
haematologic and biochemistry laboratory testing is usually not
very useful: hepatic transaminases may be elevated in the rare
cases of systemic involvement (25). However, leukocytosis, mild
anaemia and elevated ESR have already been described by Huar-
caya et al. (2) in Peru, and elevated serum alkaline phosphatase
level, often the only abnormal laboratory value in hepatosplenik
CSD, was described by Rocco et al. (35). In the present study
leukocytosis, elevated ESR and CRP were found in 27.7%, 44.4%
and 33.3% of the patients, respectively.

Since B. henselae was identified as the actiologic agent of CSD
several diagnostic laboratory procedures have been developed.
Culture is generally not relied on for the diagnosis of CSD, as the
organism is very fastidious, slow growing and difficult to culture
in most laboratory settings (6). The polymerase chain reaction is
a rapid and specific method of detecting the organism in clinical
samples but requires appropriate laboratory facilities and equip-
ment. For histopathologic and immunohistochemical examina-
tion lymph node excision or biopsy is required. Therefore, for
many clinical laboratories the most practical diagnostic method
of confirming clinically suspected CSD is serologic testing (36).
Serology can be performed by IFA and EIA. IgM antibodies
against B. henselae are seldom found even in the early stages of
CSD, and negative results do not exclude the presence of acute
disease (37). IgG titers less than 1/64 suggest the patient does
not have current Bartonella infection. Titers between 1/64—1/256
represent possible infection; repeated testing should be performed
in these patients in 10 to 14 days. Titers greater than 1/256 strongly
suggest active or recent infection (5). Barka et al. (38) described
EIA for the detection of B. henselae-reactive 1gG, IgM, and IgA
antibodies and suggested that EIA was highly specific and more
sensitive (95%) than IFA. In contrast, serological investigations
performed by Szelc-Kelly et al. (39) showed that the IFA meas-
uring of IgG antibodies was the most sensitive (83 to 93%) and
the most specific (98%) serologic test and that IgG EIA is not
sensitive enough (16 to 35%) for use in the clinical diagnosis of
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CSD. Similar results were also found in Israel (40). In instances
in which serological results fail to confirm the diagnosis of CSD,
lymph node excision and the performance of histopathologic and
molecular diagnostic procedures are recommended (37). In the
present study 5 patients (27.7%) were evaluated serologically, IgG
and IgM positivity was detected in 4 and 1 patient, respectively.

Tissue biopsy is one of the most useful ways to diagnose CSD
and to exclude other causes of the illness. The histopathologic
descriptions during the illness depend on the stage of it. At the
beginning a lymphoid hyperplasia with arteriolar proliferation is
expected, finally the characteristic CSD star-shaped conforma-
tion with multiple microabscesses will appear, with the presence
of granulomas as microabscesses in a combined fashion (2).
Organisms may be seen within histiocytes and in necrotic areas
and thrombosed blood vessels (27). The Warthin-Starry silver
staining has proven valuable in the detection of B. henselae. The
stain was originally used to visualize spirochetes and reveals
brown to black bacilli against a background of pale yellow to
amber (31). B. henselae may be detected by this staining during
the early stages of LAP, but they are rarely detected in the later
granulomatous stage of inflammation (2, 37). However, Demers
et al. (41) reported that this method lacks sensitivity, and posi-
tive results were obtained for only 12.5% of the patients. In this
study, histopathological evaluation was performed in 66.6% of
the patients and the Warthin-Starry silver staining was carried
out in only two cases.

The differential diagnosis of typical CSD includes many
causes of LAP. Painful LAP points to infection, and include
bacterial adenitis, such as Staphylococcus aureus, group A beta-
hemolytic streptococci and Brucella spp., viral LAP (CMV, HIV
and Epstein-Barr virus), LAP with cutaneous lesion (Nocardia
spp., Francisella tularensis, Yersinia pestis, Erysipelothrix rhu-
siopathiae, Borrelia burgdorferi and typical or atypical myco-
bacterial infection), protozoan (toxoplasmosis), and rarely fungal
such as histoplasmosis and sporotrichosis (32, 42). In the case of
atypical presentation or prolonged systemic symptoms lymphoma
and other neoplasms should be suspected and lymph node biopsy
done to exclude malignancy.

CSD is usually a self-limited disease, therefore, the effects
of antibiotics have been difficult to evaluate without placebo
controlled trials. Ironically, a number of antibiotics with good in
vitro activity against B. henselae have not had clear-cut benefits
in the treatment of CSD. The lack of intracellular penetration
and the sequestration of antibiotic within the lymph node may
provide a partial explanation for the observed phenomenon (43).
Currently, most Bartonella spp. isolates appear to be susceptible
in vitro to a wide range of beta-lactams as well as to rifampicin,
erythromycin and tetracyclines, while sensitivity to clindamy-
cin, quinolones and TMP-SMZ seems more variable (25, 42).
Unfortunately, a remarkable discordance between in vitro and in
vivo activity of several molecules, especially penicillin, has been
demonstrated (44). However, azithromycin penetrates into both
macrophages and neutrophils, and it has also been suggested that
phagocytes may transport azithromycin into areas of inflammation
and infection. Furthermore, a separate experiment demonstrated
that the concentration of azithromycin remained high within the
phagocytes when drugs were removed from the incubation me-
dium (43) so that azithromycin is the preferred antibiotic in CSD
(45). In the present study, azithromycin was also administered

to 33.3% of the patients. Multiple antibiotic cycles carried out
with different compounds did not seem to significantly modify
the disease course in terms of time and mode of cure, as in our
cases. Therefore, the role and mode of antimicrobial therapy in
the setting of CSD require further investigation. In addition, corti-
costeroid adjuncts have been recently suggested for patients with
a long-lasting course, whenever an exaggerated immune response
has been found, but no controlled data are available yet (25). On
the other hand, needle drainage is recommended over incision
and drainage of involved lymph nodes, owing to the chance of
forming a persistent draining sinus tract. Surgical excision of deep
lesions is not required, although surgical biopsy might be needed
to obtain diagnostic tissue (6).

In conclusion, regional LAP is the hallmark of the CSD. There-
fore, B. henselae should always be in the differential diagnosis
of patients presenting with a tender swollen lymph node in all
age groups. The diagnosis of CSD can be easily overlooked if
the clinician fails to obtain an adequate history, especially in the
case of atypical syndromes or in the case of adults with typical
syndromes whose clinicians are inexperienced with CSD. How-
ever, CSD may be more prevalent than realized, and an unneces-
sary biopsy may be avoided on the basis of serology results. In
addition, preventive measures would require avoidance of close
contacts with cats and cat fleas, with increased awareness of the
risk of cat scratches.
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