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Case report 

A challenging case of thoracic empyema caused by Prevotella spp 
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A B S T R A C T   

We report here the case of a 49-year-old man admitted for a diagnostic work-up of bilateral lung 
nodules. Empyema rapidly developed after a chest computed-tomodensitometry guided lung 
puncture. Despite the lack of obvious aetiology after two biopsies, the diagnosis was reached by 
performing 16S ribosomal DNA (rDNA) sequence analysis, which identified Prevotella spp in the 
pleural liquid. The empyema and lung nodules resolved after appropriate antibiotic therapy.   

1. Introduction 

Prevotella strains are Gram-negative, rod-shaped anaerobes, individualized in 1990 from the Bacteroides genus [1]. They are 
classically considered commensal bacteria, several species being extensively present in the human microbiota [2,3]. However, certain 
species have been isolated in various infections: brain abscesses [4], intra-abdominal infections [5], dental infections [6], and em
pyema [7]. Empyema is defined by the presence of pus in the pleural space. It can be a complication of pneumonia, chest trauma, or 
invasive thoracic procedures and surgery [8]. The incidence of empyema is increasing in children [9] and remains an important cause 
of morbidity and mortality worldwide. The identification of the causal agent is important but not always possible, and broad-spectrum 
antibiotic therapy is often required [10]. We report here the case of a community-acquired Prevotella infection with bilateral pul
monary abscesses and empyema in a middle-aged immunocompetent man. 

2. Case presentation 

A 49-year-old man was referred to our pneumology ward for diagnostic work-up and treatment of bilateral excavated pulmonary 
nodules. He suffered from repeated spinal disc herniations, had an ancient episode of dengue fever, and had a fifty pack-year smoking 
history. The patient presented to his attending physician with a 1-month history of asthenia, fever, weight loss (8 kg), and dyspnoea. 
Two courses of antibiotics (amoxicillin followed by pristinamycin) provided no improvement, and the patient underwent a chest 
computed-tomodensitometry (CT) scan, which showed moderate emphysema and multiple peripheral bilateral pulmonary nodules, 
some of which were excavated (Fig. 1A–C). 

The patient was admitted to a local hospital. The physical examination revealed fine pulmonary crackles upon auscultation, with 
bilateral symmetrical vesicular breathing. The white blood cell (WBC) count was 12.6 x 10^9/L with 81% neutrophils and the C- 
reactive protein (CRP) level was 87.5 mg/L. Blood cultures and urinary antigen testing for S. pneumonia and L. pneumophila were 
negative. 

The initial diagnostic work-up included a bronchoscopy showing no endobronchial abnormality. The bronchoalveolar lavage (BAL) 
found only oropharyngeal flora, and acridine orange fluorescent staining detected no acid-alcohol-resistant bacteria. A transthoracic 
echocardiography showed no evidence of infectious endocarditis. The patient’s serum tested negative for anti-neutrophil cytoplasmic 
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antibody (ANCA) and antinuclear antibodies. Eventually, a transthoracic CT-guided puncture of a right lower lobe nodule was per
formed, and the results showed fibrous and inflammatory tissue remodelling as well as altered neutrophils, with no evidence of 
malignancy. Another chest CT-scan for acute chest pain and intensifying dyspnoea after the puncture revealed new right pleural 
effusion. During his stay, the patient received an empirical dose of ceftriaxone with gentamicin, which was switched to amoxicillin- 
clavulanate plus ofloxacin after the puncture. 

The patient was then referred to our ward for diagnosis and treatment in a tertiary care centre. Upon admission, the patient had 
fever and reduced vesicular breathing on the right side of the chest. The WBC count was 21.6 x 10^9/L (83% neutrophils) and the CRP 
level was 318 mg/L. Antinuclear antibodies, anti-extractable nuclear antigen (ENA) antibodies, rheumatoid factor, ANCA, and 
Aspergillus fumigatus-specific IgE were negative. Brucella, Coxiella, Bartonella, and Rickettsia serology was also negative. Thor
acentesis was performed and retrieved straw-coloured liquid, the aerobic and anaerobic cultures of which yielded no growth. 

Bronchoscopy and BAL were performed again without reaching a microbiological diagnosis. No acid-alcohol-resistant bacteria 
were found on bronchoscopy aspiration, BAL, sputum, or thoracentesis liquid, and cultures were negative for Mycobacterium tuber
culosis and fungi. Control chest CT-scan detected bullae in the pleural effusion with pleurae hyperenhancement consistent with the 
diagnosis of pleural empyema (Fig. 1D). The nodules showed little regression compared to the first scan. The patient was referred to the 
thoracic surgical team and a chest tube was inserted before the patient underwent a video-assisted thoracoscopic surgery (VATS) for 
the complete cleaning of the infection. The visceral pleurae sample from the surgery showed inflammation of the pleurae and false 
membranes with no sign of malignancy. 16S ribosomal DNA (rDNA) sequence analysis was performed on the pleural liquid and 
identified Prevotella spp, despite the Gram stain examination being negative. 

Antibiotic therapy by amoxicillin-clavulanate and ofloxacin was administered for seven days before switching to amoxicillin- 
clavulanate alone in light of the findings from the rDNA sequencing. 

Fig. 1. Patient’s chest computed-tomodensitometry (CT), axial cuts. A-C shows bilateral centimetric peripheral nodules, some of which are excavated. D right pleural 
effusion with pleural hyperenhancement and bullae consistent with pleural empyema diagnosis. 
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The 6-week follow-up assessment showed full clinical and radiological recovery. 

3. Discussion 

Anaerobes are frequently involved in pleural infections, representing up to 20% of microbiological diagnoses [11]. Among them, 
Prevotella has been reported to seldom be the causal agent of empyema [12]. Diagnosis of an intrathoracic Prevotella infection is 
classically challenging. The bacterial culture yield from pleural fluid is low using routine methods [11,13], and 16S ribosomal DNA 
sequence analysis is not always available. The clinical course of anaerobe-caused empyema is often insidious due to the presence of 
systemic symptoms (fatigue, weight loss) [8]. In this particular case, the clinical presentation was severe and the diagnosis was 
difficult. The initial radiological presentation of excavated nodules was misleading, and the absence of bacteriological identification 
led the physicians to perform two transthoracic CT-guided punctures in the search for a malignant aetiology. The use of DNA 
sequencing, a technique validated for detecting the causal agent in such infections [14–18], finally allowed a delayed diagnosis by 
identifying Prevotella spp in the pleural fluid. 

4. Conclusion 

Bacteriological diagnosis is required in pleural infections but is often difficult, especially in the case of anaerobes. Molecular assays 
are helpful in cases where the causal agent remains unknown and can prevent repeating invasive diagnostic procedures. 
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