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a Université de Nantes, CHU Nantes, Service de Bactériologie et des Contrôles Microbiologiques, F-44000 Nantes, France 
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A B S T R A C T   

Bartonella species represent important causative agents of blood culture-negative infective endocarditis (IE). 
Their diagnosis represents a challenge for microbiologists and often relies on serological and molecular tools. 
However, even if the sensitivity of blood culture remains low, it should not be definitely ruled out. Indeed, we 
report the unusual case of a 22 year-old Guinean homeless man diagnosed with an IE due to Bartonella quintana. 
Unexpectedly, conventional blood cultures were positive after 13 days of incubation. Subculture was obtained on 
blood and chocolate agar, after 15 days of incubation in a 5 % CO2 atmosphere. Bacterial identification was 
obtained up to the species level using molecular tools (16S rRNA gene amplification and sequencing). A literature 
review of B. quintana blood culture-positive IE was conducted and revealed eighteen similar reported cases on a 
25-year period. This case illustrates that, despite low sensitivity, Bartonella IE may be diagnosed thanks to 
prolonged blood culture.   

Introduction 

Despite microbiological advances, blood culture-negative infective 
endocarditis (BCNIE) still represent around 5 % of all endocarditis cases 
[1], leading to diagnostic and therapeutic dilemma. Bartonella species, 
notably Bartonella henselae and Bartonella quintana, represent usual 
cause of BCNIE [1,2]. Indeed, it is estimated that 3–4 % of all cases of IE 
can be due to Bartonella spp. [1]. B. quintana is transmitted by the human 
body louse and is known as the agent of trench fever. It is also respon-
sible for infective endocarditis (IE) especially in people living in poor 
hygienic conditions [1,3,4]. 

B. quintana is a slow-growing bacterium and its microbiological 
culture requirements are responsible for a low yield of blood cultures 
[1]. Therefore, serology and molecular techniques are essential diag-
nostic tools. 

Here we present an uncommon case of B. quintana IE with conven-
tional positive blood cultures after 13 days of incubation in an 

automated system (BD Bactec™). 

Case presentation 

A 22 year-old Guinean homeless man was admitted to the emergency 
department for increased retrosternal chest pain and dyspnea NYHA II. 
Living in France for two years, he was followed for a symptomatic aortic 
insufficiency related to an aortic stenosis and a bicuspid aortic valve. 
The patient was afebrile, without deterioration of his general status or 
weight loss. No alcohol or tobacco intake was reported. A mild inflam-
matory reaction (C reactive protein = 20 mg/L (reference range 0–5 mg/ 
L) and procalcitonin = 0.23 µg/L (reference range 0–0.06 µg/L)) was 
observed. HIV serology was negative. 

Given the increase of the dyspnea, a transthoracic echocardiography 
was performed and revealed an increased aortic insufficiency as well as 
an oscillating mass strongly suspected to be a vegetative valvular 
endocarditis. At that time, the patient was meeting the modified Duke 
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criteria of possible IE. Three sets (aerobic and anaerobic) of blood bottles 
were collected and the usual incubation protocol of 7 days has been 
extended to 14 days because of IE suspicion. A probabilistic treatment 
for IE without microbiological documentation combining amoxicillin 
(16 g per day), cefazolin (8 g per day) and doxycycline (200 mg per day) 
was initiated. No embolic complication or extracardiac localization was 
discovered during the extension medical check-up. 

Blood cultures remained sterile during the first days of hospitaliza-
tion. Therefore, screening for causes of BCNIE was performed including 
serological testing for Lyme disease, Mycoplasma pneumoniae, Bartonella 
spp., Coxiella burnetii, Brucella spp., Chlamydia psittaci, and a specific 
polymerase chain reaction (PCR) for Tropheryma whipplei. 

Given the severe aortic insufficiency and the strong suspicion of IE, a 
surgical indication was retained and an aortic valve replacement by a 
bioprosthetic valve was performed. 

The aortic valve was sent for conventional culture and molecular 
analysis targeting microorganisms responsible for BCNIE; 16s rRNA 
gene, specific T. whipplei and C. burnetii PCR were negative. However, 
PCR for Bartonella spp. returned positive while specific PCR targeting 
B. henselae was negative. Simultaneously, serological analysis for 
B. henselae and B. quintana were positive with high IgG titers respec-
tively 1:2560 and 1:1280. Taken together, these results confirmed the 
suspected diagnosis of B. quintana IE. The histological examination 
concluded to a subacute endocarditis with lymphoplasmacytic infiltra-
tion. Therefore, the antibiotic treatment was switched to a combination 
of gentamicin (3 mg per kg per day) and doxycycline (200 mg per day), 
according to the ESC recommendations [5]. 

Surprisingly, two aerobic blood bottle cultures out of three were 
detected positive after 13 days of incubation while anaerobic blood 
bottle cultures remained sterile. Gram staining showed rod-shaped 
Gram-negative, poorly stained and pleomorphic bacilli (Fig. 1A). 
Given the context and previous results, a DNA extraction and a PCR 
assay selectively targeting Bartonella spp. and B. henselae (Realcycler® 
universal, Progenie molecular, Spain) were performed directly from the 

positive blood bottle. Bartonella spp PCR assay came back positive 
whereas specific PCR assay targeting B. henselae returned negative. 
Subcultures were performed on horse blood and chocolate agar plates 
(bioMérieux, Marcy-l′Étoile, France) and incubated at 35 ◦C in a 5 % 
CO2 atmosphere. After 15 days of incubation, tiny and shiny colonies 
were observed on both horse blood and chocolate agar plates (Figs. 1B 
and 1C). Catalase and oxidase reactions were negative. Vitek MS mass 
spectrometry identification was unsuccessful but neither B. quintana nor 
B. henselae was included in the current V3.2 version of the VitekMS 
database. After DNA extraction, 16S rRNA gene amplification and 
sequencing were performed with universal primers 27f and 1492r yield 
as previously described, yielding a 1246 bp-fragment [6]. The obtained 
fragment matched that of B. quintana with 99.7 % similarity according to 
BIBI database and 100 % according to BLAST analysis. Despite opti-
mized microbiological culture, including aerobic and anaerobic blood 
bottles and systematic subculture on horse blood and chocolate agar 
plates, the valve culture remained sterile. 

After surgery and adjusted antibiotic treatment, the patient remained 
afebrile, and his recovery was promptly favorable. Follow-up blood 
culture during seven days after the treatment start was negative, and no 
clinical relapse was observed. As recommended, after an initial bither-
apy with doxycycline and gentamicin, doxycycline (200 mg per day) 
was prescribed for five weeks after the surgical management [5]. After a 
one-month follow-up period and a favorable recovery, the patient was 
discharged from the hospital. Outcome remains favorable a year after 
the initial IE episode, with no evidence for relapse. 

Discussion 

B. quintana is a facultative intracellular, fastidious aerobic Gram- 
negative bacterium responsible for trench fever [1]. Humans represent 
the only known reservoir of this zoonotic bacteria transmitted by human 
body louse [1]. The first case of B. quintana IE was reported in 1993 in 
the USA [7], and since around a hundred cases have been described (79 

Fig. 1. Gram staining of a positive blood bottle culture (Total magnification × 1000) (A); Bartonella quintana culture grown on chocolate agar plate after 15 days of 
culture (B) and a zoom of the black rectangular area (Total magnification × 15) (C). 
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cases were reported worldwide (excluding United Stated), and 13 cases 
in North America [8,9]). 

Major risk factors of B. quintana IE are low socioeconomic status, 
homelessness, HIV infection, and drug or alcohol abuse. A preponder-
ance of the male gender is also observed [1,3,4,10–12]. Most of the 
patients suffering from B. quintana IE did not have previously known 
valvular diseases, unlike our patient [1]. The aortic valve appeared to be 
the most frequently affected [9,11–16], as in the present case. 

Laboratory diagnosis of Bartonella IE remains difficult because cul-
tures are often negative. Serological and molecular analysis performed 
on blood or valvular tissue samples are thus frequently necessary to 
establish the diagnosis. 

Even if serological sensitivity is high in IE cases, Bartonella spp. 
serology suffers from a lack of specificity, leading to a risk of false 
positive results. Indeed, cross-reactivity has been reported with Chla-
mydophila pneumoniae [17] or Coxiella burnetii [18], both causative 
agents of IE. A cross-reactivity between B. henselae and B. quintana, is 
also frequently reported, as observed in the reported case, making 
diagnosis up to the species level difficult [1]. Therefore, molecular tools 
remain the cornerstone of Bartonella spp. IE diagnosis allowing identi-
fication to the species level. 16S rRNA gene PCR and sequencing or 
specific Bartonella spp. PCR may be performed using different molecular 
targets (internal transcribed spacer (ITS), RNA polymerase β-sub-
unit-encoding gene (rpoB), and citrate synthase gene (gltA)) [17]. 
Sensitivity is higher when performed from valvular tissues (72 %) 
compared to whole blood or serum (58 %) [1]. 

If positive, culture from blood or infected tissues asserts to designate 
an active infection. However, the sensitivity of culture remains very low: 
20 % for blood culture and 30 % for valve culture [1]. Indeed, the 
growth of this bacterium on agar bases requires addition of different 
supplements like hemoglobin, erythrocytes, or hemin as well as 
extended incubation times. Blood or chocolate agar plates should be 
incubated under a CO2-enriched atmosphere (5 %) for at least 14 days 
and microbiologists should regularly and carefully look for tiny colonies 
[1]. If liquid medium supports the growth of Bartonella species, their 
detection from automated blood cultures system remains difficult partly 
because they produce little CO2. Surprisingly, Shepard and colleagues 
reported a high rate of positive blood culture (76.9 %) in a cohort of 
B. quintana IE. Unfortunately, they gave no information on the way 
bacterial culture were performed [19]. 

In culture-positive cases, identification of bacterial colonies repre-
sents another challenge. Indeed, MALDI-TOF mass spectrometry is 
rarely contributive because B. quintana spectrum is not included in the 
database. Thus, molecular methods are necessary. 

Eighteen cases of B. quintana IE with positive blood culture were 
identified in PubMed database. The shortest time of blood cultures 
positivity was 10–12 days [15] and the average was 20 days. Cases with 
positive blood cultures remain uncommon and additional methods are 
suggested to improve culture sensitivity like the use of cell culture [4] or 
the use of acridine orange before the realization of subculture [1]. Lysis 
centrifugation was also described to encourage the growth of B. quintana 
in culture [20]. 

Conclusion 

BCNIE diagnosis, including Bartonella species IE, still represents a 
challenge for microbiologists and often relies on serological and mo-
lecular tools. Even if the sensitivity of blood culture remains low, the 
reported case highlighted that B. quintana IE may be diagnosed thanks to 
prolonged blood culture, prolonged subculture under a 5 % CO2 atmo-
sphere and accurate observation of blood agar/chocolate plates. 
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