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INTRODUCTION

Fever of unknown origin (FUO) is defined, 
according to Petersdorf and Beeson,1 and Lambertucci,2 
as a daily axillary temperature exceeding 38°C for more 
than 14 days without diagnostic signs and symptoms. 
This entity is responsible for approximately 8.4% of 
all hospitalizations among the adult population.2,3,4 In 
pediatrics, FUO is associated with infectious diseases, 

connective tissue disorders, and malignancy. In 1998, 

Jacobs and Schutze5 studied 146 children with FUO, 

demonstrating that Epstein-Barr virus (EBV) infection 

was the leading cause of fever (15% [22/146]), 

followed by osteomyelitis (9% [14/146]). Cat-scratch 

disease (CSD) was the third most frequent etiology 
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ABSTRACT

Although infectious diseases are the most prevalent cause of fevers of unknown origin (FUO), this diagnosis remains 
challenging in some pediatric patients. Imaging exams, such as computed tomography (CT) are frequently required during 
the diagnostic processes. The presence of multiple hypoattenuating scattered images throughout the liver associated with 
the history of cohabitation with cats should raise the suspicion of the diagnosis of cat-scratch disease (CSD), although 
the main etiologic agent of liver abscesses in childhood is Staphylococcus aureus. Differential diagnosis by clinical and 
epidemiological data with Bartonella henselae is often advisable. The authors report the case of a boy aged 2 years and 
9 months with 16-day history of daily fever accompanied by intermittent abdominal pain. Physical examination was 
unremarkable. Abdominal ultrasound performed in the initial work up was unrevealing, but an abdominal CT that was 
performed afterwards disclosed multiple hypoattenuating hepatic images compatible with the diagnosis of micro abscesses. 
Initial antibiotic regimen included cefotaxime, metronidazole, and oxacillin. Due to the epidemiology of close contact with 
kittens, diagnosis of CSD was considered and confirmed by serologic tests. Therefore, the initial antibiotics were replaced 
by clarithromycin orally for 14 days followed by fever defervescence and clinical improvement. The authors call attention 
to this uncommon diagnosis in a child presenting with FUO and multiple hepatic images suggestive of micro abscesses.
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(4.8% [7/146]). In this series, 76% of patients with 
confirmed diagnosis had an infectious disease.5

Hepatic abscess represents a relevant hypothesis 
to be considered in children with FUO and abdominal 
pain.6 We report the case of a child who presented 
FUO and unspecific abdominal pain, firstly diagnosed 
as bacterial (staphylococcal/mixed flora) hepatic micro 
abscesses based on an imaging examination. During 
hospitalization, epidemiological evidence came to 
the fore favoring the diagnosis of CSD, which was 
further confirmed by serology. Treatment was then 
directed towards Bartonella henselae, with a favorable 
outcome.

CASE REPORT

A previously healthy young boy, aged 2 years 
and 9 months, sought the pediatric emergency 
department of a general hospital, complaining of 
fever during the last 16 days, with no other complaint. 
During this period, the family had attended other 
medical facilities without a definite diagnosis. Physical 
examination disclosed a well-looking patient, afebrile, 
hydrated, acyanotic, and anicteric. Pulses were wide 
and symmetric and of peripheral perfusion; the skin 
and the osteomuscular system were normal. Cardiac 
and pulmonary examination was unremarkable. The 
abdomen was flat, flaccid, and painless with normal 
bowel sounds; no enlarged viscera or tumor was 

palpable. Neck stiffness was absent as well as any 
other sign of meningeal irritation. He was hospitalized 
for investigation, and kept presenting daily episodes 
of temperatures between 38°C and 40°C. The initial 
laboratory work-up is presented in Table 1.

Serologies were negative for HIV, hepatitis 
A, B, and C, toxoplasmosis, and rubella. EBV and 
cytomegalovirus were immunoglobulin G (IgG) 
positive, but immunoglobulin M (IgM) negative. A stool 
parasitological examination revealed the presence of 
Giardia sp. that was treated with a 5-day course of 
albendazole. The tuberculin skin test was negative as 
well as the research and culture for acid-fast bacilli in 
gastric aspirate. Transthoracic echodopplercardiogram 
and abdominal ultrasonographic examination were 
normal. Meanwhile, the child started complaining 
of mild, intermittent, and diffuse abdominal pain. 
An abdominal computed tomography (CT) was 
undertaken, which revealed multiple scattered nodular 
hypoattenuating lesions in the liver, measuring up 
to 1 cm, which were consistent with hepatic micro 
abscesses (Figure 1).

Wide spectrum antibiotic therapy was initiated 
(oxacillin, cefotaxime, and metronidazole). During 
hospitalization, the history of close contact with kittens 
was reported; therefore, with this new information, 
the CT images were reviewed and the diagnosis of 
CSD was thereafter highly considered. The indirect 
immunofluorescence assay test for B. henselae, on 
the twentieth day of clinical symptoms was positive: 

Table 1. Initial laboratory work-up

Exam Result RV Exam Result RV

Hemoglobin 10.8 11.5-13.5 g/dL CRP 18 < 5 mg/L

Hematocrit 34.9 34-40% ESR 50 < 15 mm/first hour

MCV 70.8 75-87 fl ALT 28 < 43 U/L

RDW 13.3 < 14.9% AST 34 < 35 U/L

Leukocytes 13,300 6-17.5 × 103/mm3 TB/DB 0.17/0.07 1.2/0.2 mg/dL

Segmented 22 25-50% ALP 148 < 390 U/L

Eosinophils 17 1-4% γGT 29 < 30 U/L

Lymphocytes 48 50-56% Albumin 3.9 3.0-5.0 g/dL

Monocytes 13 < 8% Globulin 3 1.5-3.5 g/dL

Platelets 394 150-400 × 103/mm3 LDH 249 120-246 U/L

INR 1.18 1.0 Uric acid 3.4 3.5-7.2 mg/dL
ALP = alkaline phosphatase; ALT = alanine aminotransferase; AST = aspartate aminotransferase; CRP = C-reactive protein; DB = direct 
bilirubin; γGT = gamma-glutamyl transferase; ESR = erythrocyte sedimentation rate; INR = international normalized ratio; LDH = lactate 
dehydrogenase; MCV = mean corpuscular volume; RDW = red cell redistribution width; RV = reference value; TB = total bilirubin.
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IgG > 1:256 and IgM > 1:128. Fever defervescence 
was noted 2 days after the initial antibiotics regimen 
(nonspecific for bartonellosis), which was maintained 
intravenously for 2 weeks and then replaced by 
clarithromycin orally for another 2-week period – a 
total of 4 weeks of treatment. After this period, the 
abdominal complaint was over.

DISCUSSION

In 1961, Petersdorf and Beeson1 first described 
FUO in adults as a fever over 38.4°C, persisting for more 
than 3 weeks, without a defined cause, after at least 
1 week of nosocomial intense study.7 In pediatrics, the 
most appropriate definition for FUO is still debatable; 
probably the definition suggested by Lorin and Feign8 
is the most acceptable, which includes fever for more 
than 7 days accompanied by accurate anamnesis, 
and a normal physical examination and laboratory 
work-up. In pediatrics, FUO represents a remarkable 
demand for medical care. The clinician is in charge of 
running the proper evaluation, being aware of the most 

common mistakes, including inadequate temperature 
documentation, failure to perform a careful medical 
history and a thorough physical examination, and the 
non-judicious or inappropriate use of the imaging and 
laboratory examinations.

Between 13% and 67% of the children9 will 
present spontaneous recovery without an etiological 
definition, and some will present atypical features 
of known diseases. During the FUO work-up, as 
observed in the case reported herein, abdominal 
imaging study by CT and/or ultrasonography followed 
the anamnesis, the physical examination, and the 
laboratory investigation.

In children, FUO comprises groups of illness; 
however, infectious diseases play the major role with 
76.2% of cases in a prospective study.5

Bartonellosis should always be included in the 
differential diagnosis since it figures as the third cause 
of FUO.5 Even in the absence of lymphadenopathy, 
as observed in this report, we should remember the 
unusual forms of bartonellosis, which vary from 0.3% 
to 10%.10-12 These forms include hepatic and splenic 
involvement with the presence of a granulomatous 

Figure 1. Abdominal CT after intravenous contrasted medium. Note in A, B, C and D – multiple hypoattenuating, 
small and round lesions – some of which are presented with a white arrow in A.
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necrotizing inflammatory process,12 which commonly 
evolve as asymptomatic or with mild and diffuse 
abdominal pain.

The ultrasonography, which was the first imaging 
examination performed in our patient, exhibits 
a sensitivity of 83-87% for small hepatic lesions, 
compared with 94-100% of the CT, which, in turn, 
shows better accuracy after the use of an intravenous 
contrast medium.13 These hepatic and splenic nodules 
may be difficult to demonstrate because of their 
characteristics – sometimes homogeneous and 
hypodense and other times heterogeneous and 
blurred. Therefore, both imaging examinations are 
required, depending on the specific case.14 In the 
case reported herein, the CT was performed revealing 
hypoechogenic hepatic nodules consistent with the 
diagnosis of micro abscesses.

Hepatic abscesses are also an important cause 
of FUO. Among adults, polymicrobial abscesses 
represent half of the cases. In this setting Escherichia 
coli, S. aureus, Klebsiella pneumoniae, besides other 
aerobic and anaerobic agents, are identified.15 Among 
children, pyogenic liver abscess is more frequently 
caused by S. aureus, followed by amebic and fungal 
abscesses.16

Clinical features of CSD with hepatic involvement 
are somewhat varied, including high-grade fever, 
weight loss, and abdominal pain that ranges from 
mild to severe, predominantly in the right side. Hepatic 
lesions, smaller than 2 cm, are considered micro 
abscesses. Ultrasonography varies according to the 
stage of the disease;15,16 therefore, pyogenic hepatic 
micro abscesses may appear as hyperechogenic nodules 
at the beginning, but as the disease progresses they 
become distorted, hypoechogenic, and poorly defined 
areas.17 However, the CT images show multiple, 
small, well-delimitated hypoattenuating lesions (also 
defined as hepatic granulomas), which, initially in our 
case, directed the diagnosis towards pyogenic liver 
abscesses.17

In developing countries, infectious diseases 
represent the most common etiology of hepatic 
granulomas. Most of them are epithelioid and some 
of them may show necrosis. Among them we highlight 
B. henselae, Mycobacterium leprae, Rickettsia, 
tularemia, Listeria sp., Whipple disease, Salmonella 
sp. (including typhoid fever), syphilis, Chlamydia 

sp., Rhodococcus sp., Yersinia sp., toxoplasmosis, 
Candida spp., Histoplasma sp., and Aspergillus 
sp.18 Schistosomiasis also presents hepatic granuloma, 
but in these cases, the inflammatory infiltration is rich 
in eosinophils, and generally is accompanied by fibrosis 
and portal hypertension.18

Fibrin-ring are an unusual form of granulomas 
associated with Coxiella burnetii infection, but may 
be found also in cytomegalovirus and EBV infections, 
salmonelosis, toxoplasmosis, erythematous systemic 
lupus, drug reactions (BCG, allopurinol, carbamazepine, 
chlorpromazine, diazepam, phenytoin, cephalexin, 
penicillin, oxacillin, isoniazid, aspirin, dimeticone, 
ranitidine, hydralazine, and hydrochlorothiazide, 
among others).18

Other causes of granulomas that should never 
be overlooked, include hepatitis C, which presents 
as a non-necrotizing epithelioid granuloma, and 
tuberculosis, mainly in the military form that typically 
presents as caseous granuloma with giant cells. 
Mycobacterium avium represent an important cause of 
granuloma in patients with immunosuppression.11,18

H i s to log i ca l l y,  hepa t i c  g ranu lomas  a re 
characterized by a nodular aggregate of epithelial 
cells and macrophages, which are surrounded by 
mononuclear cells (mainly lymphocytes).18

B. henselae, the etiological agent of CSD, triggers 
a granulomatous reaction in the liver and constitutes 
a remarkable cause of FUO. The incidence of CSD 
is higher among children and adolescents, but may 
involve patients of any age. This Gram-negative bacillus 
is usually inoculated by a kitten scratch. Clinically, the 
disease is characterized by long-term fever, regional 
lymphadenopathy – usually in the upper limbs close 
to the bacteria inoculation. Disseminated disease, 
with visceral involvement, occurs in 5-10% of cases. 
In the abdomen, micro abscesses (measuring from 
3 mm to 30 mm) can be found in the liver and 
spleen, even in the absence of hepatosplenomegaly. 
Diagnosis is reached through biopsy and or specific 
serological tests for B. henselae. Histological findings 
include proliferative vascular lesions and necrotizing 
granulomas.11 Regarding the serologic evaluation, 
a prospective clinical controlled trial comprising 
80 patients with CSD showed that laboratory tests, 
including IgM (ELISA) and IFA (immunofluorescence 
assay) exhibited the sensitivity ranging from 66 to 83% 
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when correlated with the clinical picture, and from 
73 to 93% when correlated to the skin test. The 
specificity ranged from 98% for IFA and 95% for 
IgM.19

Our patient, after a thorough investigation, 
referred the contact with kittens before the onset of 
fever, which led us to consider the hypothesis of CSD 
and undergo a subsequent investigation with specific 
serology.

Usually, the granulomas on ultrasonographic 
examination present as hypoechogenic lesions 
varying from well-defined and homogeneous to 
heterogeneous and blurred patterns. The images on 
the abdominal CT show hypo or isoattenuating lesions. 
Nuclear magnetic resonance studies are few, but the 
scarce reports show low intensity nodules, enhanced 
after gadolinium infusion in T1 and high intensity 
nodules in T2. Calcifications may appear on the former 
hepatic lesions after months or years.20,21 In the case 
presented herein, the hepatic lesions were described as 
possible micro abscesses and therefore the treatment 
was driven towards this diagnosis. However, after the 
CSD diagnosis, the micro abscesses were considered 
as caused by the Bartonella henselae and the specific 
treatment was assumed.

The great majority of patients, who present 
the typical CSD with lymphadenopathy, have a self-
limited course of the disease and do not require 
antibiotics. However, in the case of disseminated 
disease, antibiotics are often necessary. Currently, a 
5-day course of azithromycin is 500 mg as the initial 
dose, followed by 250 mg daily for the remaining 
4 days in children weighing more than 45 kg; or 
10 mg/kg/day on the first day followed by 5 mg/kg/day 
on the four subsequent days, in smaller children. 
Other antimicrobials that show favorable results are 
rifampin, ciprofloxacin, gentamicin, and trimethropin-
sulfamethoxazole.

B. henselae shows in vitro sensitivity for G-penicillin 
(MIC 0.03-0.06), cephalosporins (MIC 0.12-0.5), 
oxacillin (MIC 1-2), aminoglycosides (MIC 0.12-0.25), 
tetracycline, clarithromycin (MIC 0.006-0.03), 
quinolones (MIC 0.25-1). In vivo studies permitting 
the routine use of these drugs are still lacking.22,23

Our patient became afebrile 48 hours after 
the antibiotic regimen (oxacillin, cefotaxime, and 
metronidazole). In this case report, it remains doubtful 

whether the Bartonella sp was sensitive to any of the 
administered antibiotics (since in vitro it shows a low 
MIC for cephalosporin) or if the disease would be self-
limited without the need of the specific treatment.

Pyogenic micro abscesses and bartonellosis 
hepatic nodules may be misinterpreted by their similar 
clinical presentation and imaging examination. Since 
bartonellosis is an important cause of FUO, we consider 
a detailed anamnesis accompanied by epidemiological 
enquiry as essential to establish the correct diagnosis, 
and thereby permitting the appropriate treatment.
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