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Introduction

Bacteriological diagnosis is essential for the management of patients presenting with infections. It usually relies on conventional culture methods followed by bacterial identification using either biochemical profile study or mass spectrometry. Determination of antimicrobial susceptibility pattern is of the highest importance as it contributes to choosing an effective antibiotic therapy with a narrow spectrum. The antibiogram can only be performed from cultured bacteria, but fastidious microorganisms may escape detection in routine culture. Culture also frequently fails because bacteria are unviable when patients receive the antibiotic therapy before sampling. This leads to using empirical broad-spectrum antimicrobial therapy. In these cases the use of molecular methods to detect and identify pathogens directly within the clinical specimen is an alternative to culture. Even when antibiotic susceptibility is unknown, bacterial identification can contribute to adapting the empirical therapy and may sometimes help in narrowing the antibiotic spectrum. Species-specific PCR can be used when a particular pathogen is suspected. However, broad range PCR targeting 16S rRNA encoding gene (16S PCR) is usually required because this gene is present in all bacteria [START_REF] Kolbert | Ribosomal DNA sequencing as a tool for identification of bacterial pathogens[END_REF]. Alternating of conserved and variable regions within the 16S rRNA gene both detects and identifies any bacterium present in a clinical specimen, irrespective of its species affiliation [START_REF] Reller | Detection and identification of microorganisms by gene amplification and sequencing[END_REF].

Although commercial kits of 16S PCR are available [START_REF] Stavnsbjerg | Comparison of two commercial broad-range PCR and sequencing assays for identification of bacteria in culture-negative clinical samples[END_REF], many laboratories have developed their own inhouse technique. Heterogeneous practices including the choice of 16S primers within a large panel described in the literature [START_REF] Sontakke | Use of broad range 16S rDNA PCR in clinical microbiology[END_REF], result in variable sensitivity of 16S PCR. This parameter thus has to be assessed by every center. The 16S PCR diagnostic yield has been extensively studied in specific infectious disease entities such as endocarditis or bone and joint infections [START_REF] Marín | Molecular diagnosis of infective endocarditis by real-time broad-range polymerase chain reaction (PCR) and sequencing directly from heart valve tissue[END_REF][START_REF] Gauduchon | Molecular diagnosis of infective endocarditis by PCR amplification and direct sequencing of DNA from valve tissue[END_REF][START_REF] Podglajen | Comparative molecular and microbiologic diagnosis of bacterial endocarditis[END_REF][START_REF] Levy | Systematic PCR detection in culture-negative osteoarticular infections[END_REF][START_REF] Bémer | Evaluation of 16S rRNA gene PCR sensitivity and specificity for diagnosis of prosthetic joint infection: a prospective multicenter cross-sectional study[END_REF]. High variability is reported depending on the type of infection. Only few studies focused on non-selected patient population, not limited to one type of infection. Among them Rampini et al. reported 42.9% sensitivity in cases of negative culture [START_REF] Rampini | Broad-range 16S rRNA gene polymerase chain reaction for diagnosis of culture-negative bacterial infections[END_REF]. With a similar approach Meddeb et al. reported a yield of 19% [START_REF] Meddeb | Comparison between a broad-range real-time and a broad-range end-point PCR assays for the detection of bacterial 16S rRNA in clinical samples[END_REF]. This low sensitivity of the 16S PCR should lead to careful interpretation of negative results.

Three recent retrospective studies evaluated the impact of 16S PCR on treatment management of infected patients. Among 60 patients for whom 16S PCR was performed, O'Donnell et al. observed deescalation of therapy in five patients and treatment discontinuation in two, resulting in 11.7% of treatment changes [START_REF] O'donnell | The potential contribution of 16S ribosomal RNA polymerase chain reaction to antimicrobial stewardship in culture-negative infection[END_REF]. Gilbert et al. reported that the length of therapy was shorter in case of negative 16S PCR and that antibiotics were discontinued more frequently than in case of positive 16S PCR [START_REF] Gilbert | Use of organism identification by 16S ribosomal RNA polymerase chain reaction to shorten antimicrobial length of therapy[END_REF].

Akram et al. also reported that 16S PCR had a low diagnostic yield, but they observed an impact on antimicrobial therapy in 9 of 32 patients [START_REF] Akram | Utility of 16S rRNA PCR performed on clinical specimens in patient management[END_REF]. All three authors concluded that further studies are required to evaluate the impact of 16S PCR on patient's outcomes.

The objectives of this work were: (i) to assess the contribution of 16S PCR performed on clinical samples to both diagnosis and therapeutic management of 132 patients in our center (University Hospital of Dijon, France, 1,773 beds), and (ii) to identify the relevant indications for 16S PCR. We paid special attention to the conclusions drawn from 16S PCR results by physicians to determine what can reasonably be expected from 16S PCR.

Materials and methods

Data collection

We performed a prospective and retrospective study including 132 patients for whom 16S PCR was performed between April 2014 and October 2015. Each case was independently analyzed by a bacteriologist and an infectious disease specialist not involved in the management of patients. Collected data was clinical features including medical patient history and current episode symptoms (provided by the physician in charge of the patient and electronic medical records), antibiotic therapy received within radiological and pathological anatomy features. Conclusions drawn from 16S PCR result by the physician managing the patient was also collected as well as consecutive changes to the antibiotic therapy.

Evaluation of 16S PCR impact on diagnosis and therapeutic management

On the basis of collected data, each case was categorized into various situations depending on the impact of the PCR result (i) on diagnosis (situations A to H) and (ii) on therapeutic decision (situations I to Q) (Table I). The impact of 16S PCR on diagnosis and on antibiotic therapy management was established as follows: "positive impact" or "no impact". 16S PCR was considered "helpful" if associated with a positive impact either on the diagnostic process or on the antibiotic therapy management.

Relevance of indication for 16S PCR

The relevance of indication for 16S PCR was assessed for each case according to criteria selected from our experience and from the literature [START_REF] Rampini | Broad-range 16S rRNA gene polymerase chain reaction for diagnosis of culture-negative bacterial infections[END_REF][START_REF] Farrell | Salvage microbiology: opportunities and challenges in the detection of bacterial pathogens following initiation of antimicrobial treatment[END_REF]. Indication was considered relevant in cases of (i) antibiotic therapy prior to sampling and negative culture at the end of the incubation period, (ii) high suspicion of infection despite absence of antibiotic therapy prior to sampling and negative culture. These criteria were newly assessed after analysis of the study results.

Bacterial cultures

Conventional cultures were systematically performed for all specimens. Blood and chocolate agar plates (bioMérieux) were inoculated and incubated at 35°C for 48 hours in aerobic, anaerobic, and carbon dioxide-enriched atmospheres. Incubation time of agar media was prolonged for heart valve (5 days) and bone and joint (10 days) specimens. A brain/heart semi-solid medium (Bio-Rad) was also inoculated and incubated at 35°C for 7 days (14 days for bone and joint specimens).

16S rRNA PCR

16S PCR is performed upon the physician's request or bacteriologist's proposal. In all cases 16S PCR is performed after discussion between physicians and bacteriologists. We usually perform 16S PCR on specimens from primary sterile body sites, for patients with a high suspicion of infection and in case of negative culture due to prior antibiotic therapy. 16S PCR is occasionally performed before the end of the culture incubation period, particularly in case of severe infection and when patients have received antibiotics prior to sampling. 16S PCR is sometimes performed in case of negative culture even in the absence of prior antibiotic therapy when a bacterial infection is highly suspected and might be due to fastidious species. The 16S PCR technique described here is an in-house endpoint PCR that has been used in our laboratory since 2009. Six primer sets targeting the 16S rRNA gene have been tested in a preliminary study (data not published). Primer sets 536F (5'-CAGCAGCCGCGGTAATAC-3')/RP2 (5'-ACGGCTACCTTGTTACGACTT-3') [START_REF] Bousbia | Tropheryma whipplei in patients with pneumonia[END_REF] and PL06 (5'-GGTTAAGTCCCGCAACGAGCGC-3')/DG74 (5'-AGGAGGTGATCCAACCGCA-3') [START_REF] Greisen | PCR primers and probes for the 16S rRNA gene of most species of pathogenic bacteria, including bacteria found in cerebrospinal fluid[END_REF] were chosen because they provide the best PCR performances (PCR detection threshold from 1,000 to 100,000 CFU/ml depending on the bacterial species). They amplify fragments of 993 and 449bp in length, respectively. These two primer sets are systematically used in parallel in two independent PCR assays. The yield of 16S PCR with these primers was calculated after 5 years of use: 26% (187 positive PCRs among 715 performed).

Prior to DNA extraction some specimens underwent special preparation. Thick and purulent abscess specimens were diluted 1:10 in sterile water. Heart valve tissue and bone and joint tissue specimens were placed into Ultra-Turrax® disperser during surgical intervention and then grinded and homogenized at the laboratory. Other solid specimens were grinded mechanically. Fluid specimens did not undergo any preparation. All samples were frozen until DNA extraction. Total DNA from 200 μl of each sample was extracted using the Magtration® 12GC automaton (Bionobis) with elution volume of 100 μl. In addition to 16S PCR using the two primer sets described above, an additional PCR with primers targeting the human beta-globin gene (PC04: 5'-CAACTTCATCCACGTTCACC-3' and GH20: 5'-GAAGAGCCAAGGACAGGTAC-3') was used as extraction and inhibition control [START_REF] Bauer | Genital human papillomavirus infection in female university students as determined by a PCR-based method[END_REF]. Positive and negative controls confirmed the integrity of the PCR process and the absence of contamination. All PCR assays were carried out in reaction mixtures containing dNTP (0.2 mM), forward and reverse primers (0.5 µM each), Taq polymerase (Fermentas) (1.25 U) with the supplied buffer, MgCl2 (1.5 mM), template DNA (10 µl), adjusted with water to a final volume of 50 µl. The cycling parameters were: 94°C for 7 min; 35 cycles of: 94°C for 30s, 55°C for 30s, 72°C for 60s; and 72°C for 10 minutes. PCR products were analyzed by agarose gel electrophoresis. Positive PCR products were purified with Amicon Ultra (Millipore) and sequenced on both strands using BigDye v1.1 Terminator chemistry and an ABI PRISM 3130XL Genetic Analyzer (Applied Biosystems). Analysis of sequences was performed using the online Bio-Informatic Bacteria Identification tool from the Quick Bioinformatic Phylogeny of Prokaryotes web-server (https://umr5558-bibiserv.univ-lyon1.fr/lebibi/lebibi.cgi) and the NCBI Standard Nucleotide BLAST tool with 16S ribosomal RNA sequences database. The whole process of 16S PCR plus sequencing is time consuming. Time to result availability ranges from 1 to 10 days. It depends on the need for sequencing (positive PCR only) and on the availability of the ABI PRISM 3130XL Genetic Analyzer in our hospital.

It should be noted that our 16S PCR technique fails to detect Mycobacterium sp. and Nocardia sp. in clinical specimens probably due to the extraction method not adapted to the cell wall of these bacteria.

Therefore, specific PCR has to be used if one of these pathogens is suspected.

Results

Table II displays data collected for each case and results. The main results are summarized as flowcharts in Table 1.

Clinical specimens

Forty-two patients were prospectively enrolled and 90 were retrospectively included. Clinical specimens included 28 cerebrospinal fluids (CSF), 31 fluids other than CSF, 24 bone and joint samples from surgical procedures, 22 heart valves, 14 abscess samples, 5 vitreous humor samples, and 8 other specimens (5 tumor biopsies, 1 lymphadenopathy, 1 vascular prothesis, and 1 pacemaker) (Table III). Eighty-six patients (65.2%) had received antibiotics within 14 days prior to sampling.

Indication for 16S PCR

Indication for 16S PCR was considered "relevant" in 97 cases (73.5%). Thirteen patients received antibiotics prior to sampling but indication to perform 16S PCR was not considered relevant because a bacterial infection was unlikely. Indication to perform 16S PCR was still considered relevant in one patient (case #43) who did not receive antibiotic and for whom the diagnosis of bacterial infection was uncertain. This patient had received intrathecal chemotherapy three and one day(s) before and control CSF contained 1,900 polymorphonuclear neutrophils (PMNs)/μl. Both negative 16S PCR result and biochemical parameters contributed to ruling out a bacterial infection and to concluding that the high level of PMNs was due to chemotherapy reaction.

Among the 97 "relevant indication", 16S PCR contributed to diagnosis or therapeutic management in 38 (39.2%) cases including 33 positive PCRs and five negative PCRs.

Thirty-five (26.5%) 16S PCRs were performed while the indication was not considered relevant. None of them contributed to diagnosis or therapeutic management. In most cases the 16S PCR was performed despite the absence of antibiotic therapy prior to sampling and in unlikely bacterial infection. In several cases another diagnosis was obtained without 16S PCR (e.g., case #87 with crystals observed in joint fluid or case #31 with positive fungal culture). Finally, 16S PCR was sometimes undertaken before the end of the culture incubation period and positive culture occurred before 16S sequencing (e.g., case #19).

Validity of 16S PCR results

No 16S PCR result was considered not interpretable because of PCR inhibitors or contamination of the negative control.

Diagnostic yield of 16S PCR

The global diagnostic yield of 16S PCR was 27.3% (Table III). The best results were observed for abscess samples (64.3%) and heart valves (54.5%). The diagnostic yield was much lower for bone and joint samples (16.7%), fluids (16.1%), and CSF (14.3%).

Impact of 16S PCR on diagnosis

Thirty-eight (28.8%) 16S PCR results had a positive impact on diagnosis (Table I).

Thirty-three of them were positive PCRs: 22 led to bacterial identification and 11 led to confirming the identification of bacteria previously recovered by culture but uncertainly involved in the infection (e.g., case #100: Staphylococcus epidermidis from blood culture and confirmed by 16S PCR from heart valve). Three positive PCRs were not considered helpful for the diagnosis because bacteria were already recovered by culture and should have been considered responsible for the infection (e.g., case #14: 16S PCR was undertaken even though S. aureus had been recovered from several blood cultures before).

Most of the 96 negative 16S PCRs did not contribute to diagnosis. Nevertheless we considered that five of them contributed to ruling out bacterial infection together with other results (e.g., case #69: doubt between acute crystal arthritis and septic arthritis in a patient treated with antibiotics prior to joint aspiration). We also noted that in 10 cases of negative 16S PCR, the bacterial infection was ruled out on the basis of the 16S PCR result only, despite absence of other arguments. They were not considered helpful.

Impact of 16S PCR on antibiotic therapy

16S PCR results led to antibiotic therapy changes in six patients (4.5%). The antibiotic spectrum could be narrowed for three patients, including two cases of meningitis (case #58: cefotaxime plus vancomycin replaced by amoxicillin alone; case #59: cefotaxime plus amoxicillin plus metronidazole replaced by cefotaxime plus amoxicillin), and one bone and joint infection (case #35: cefotaxime plus vancomycin replaced by amoxicillin). Antibiotic therapy adaptation could be performed in two patients: one case of endocarditis due to Staphylococcus pasteuri (case #107: cefotaxime plus vancomycin replaced by oxacillin plus levofloxacin) and one case of bartonellosis (case #122: amoxicillin-clavulanic acid plus doxycycline replaced by azithromycin). Finally, antibiotic therapy discontinuation was decided in one case of negative 16S PCR which contributed to ruling out acute septic arthritis (case #72). For 31 patients, the antibiotic therapy was not changed but the 16S PCR result was considered helpful for therapeutic management because it either confirmed the initial empirical treatment (n=27) or the absence of antibiotic (n=4). No treatment adaptation was performed in one case, while it would have been relevant. In this case (#15) Streptococcus sp. was identified by 16S PCR in bone and joint infection (knee). The patient was treated with ofloxacin and rifampicin 14 days before sampling and this antibiotic therapy was maintained after 16S PCR result availability. Even though these antibiotics may have some activity against Streptococcus sp., changing for a beta-lactam therapy would probably have been better as per guidelines [START_REF] Guery | Clinical practice recommendations. Osteoarticular infections on materials (prosthesis, implant, osteosynthesis)[END_REF].

Discussion

Our results concerning the yield of 16S PCR are in agreement with those described in other studies [START_REF] Podglajen | Comparative molecular and microbiologic diagnosis of bacterial endocarditis[END_REF][START_REF] Levy | Systematic PCR detection in culture-negative osteoarticular infections[END_REF][START_REF] Bémer | Evaluation of 16S rRNA gene PCR sensitivity and specificity for diagnosis of prosthetic joint infection: a prospective multicenter cross-sectional study[END_REF][START_REF] Akram | Utility of 16S rRNA PCR performed on clinical specimens in patient management[END_REF]. The best yields were observed for abscesses and heart valves. This might be due to high bacterial inoculum. Conversely, low concentrations of bacteria could explain the low yield of 16S PCR in fluids. Moreover 16S PCR in CSF is often undertaken for atypical meningitis as effective methods allow for the rapid identification of the two main bacteria responsible for meningitis: detection of Streptococcus pneumoniae antigen and specific PCR for Neisseria meningitidis. Finally, the low rate of identification by 16S PCR in bone and joint infections is in accordance with previous studies [START_REF] Levy | Systematic PCR detection in culture-negative osteoarticular infections[END_REF][START_REF] Bémer | Evaluation of 16S rRNA gene PCR sensitivity and specificity for diagnosis of prosthetic joint infection: a prospective multicenter cross-sectional study[END_REF].

As expected most positive 16S PCR results positively contributed to the diagnosis. Nevertheless we observed that the antimicrobial therapy was impacted in a small number of cases (six patients out of 132, 4.5%). In most positive 16S PCR cases, the initial empirical antibiotic therapy was confirmed without any possibility to narrow the spectrum. Given that the yield of 16S PCR is better in abscesses and endocarditis, one may have expected that the impact of 16S PCR on antimicrobial therapy would be better. However in our study, 16S PCR led to changing the antimicrobial therapy in none of the abscess cases and in only one of the endocarditis cases (4.5%). Similar result was reported by Peeters et al. in their study as the 16S PCR influenced the antimicrobial therapy in only 10% of 120 infective endocarditis patients [START_REF] Peeters | Added diagnostic value and impact on antimicrobial therapy of 16S rRNA PCR and amplicon sequencing on resected heart valves in infective endocarditis: a prospective cohort study[END_REF]. This could be explained by the empirical antibiotic therapy already appropriate to the identified species in most cases, and by the impossibility to adapt treatment because no antibiotic resistance information is provided by 16S PCR (e.g., vancomycin maintained in case of Staphylococcus aureus endocarditis). Despite its modest impact on the diagnosis and antibiotic therapy, 16S PCR is often the last resort to identify bacteria and can be decisive for the management of patients with severe infections.

Among the 96 negative 16S PCR results, five contributed to ruling out the bacterial infection together with other arguments. In one of these cases the antibiotic therapy was discontinued (case #72). In the other four cases the negative 16S PCR results led to confirming the absence of antibiotic therapy (one CSF, one vitreous humor, and two joint fluids). Ten negative 16S PCR results led physicians to ruling out bacterial infection in the absence of any other argument. Given the low sensitivity of this technique we did not consider that 16S PCR contributed to diagnosis. Moreover, one can wonder if such conclusion drawn from 16S PCR results would be a source of error in the diagnostic process. Physicians should be aware that a negative 16S PCR result does not indicate the absence of infection. Interpretation of 16S PCR results requires collaboration between microbiologists and infectious disease specialists. The selection of relevant indications for 16S PCR could avoid errors in PCR interpretation. To our knowledge there are no clear guidelines on that matter. Despite the existence of defined criteria in our center to decide when to use 16S PCR, it was performed in 35 cases (26.5%) while the indication had been categorized as "non-relevant" in this study. 16S PCR was sometimes undertaken before the end of the culture incubation period and the culture was finally positive before PCR and sequencing result. It was sometimes undertaken despite the absence of antibiotic therapy before sampling combined with uncertain bacterial infection. None of these 35 16S PCRs had a positive impact on diagnosis or on treatment. Furthermore 16S PCR was helpful in 28.8% of cases, but when taking into account relevant indications only, it was helpful in 39.2% of cases. These results confirm that the criteria selected for undertaking 16S PCR were appropriate and should be used in the future: (i) antibiotic therapy prior to sampling and negative culture or (ii) absence of antibiotic therapy prior to sampling and negative culture but bacterial infection still highly suspected. Moreover in cases of non-severe infection, 16S PCR should be performed after the end of the culture incubation period.

Given the heterogeneity of practices about the 16S PCR technique, the comparison of results from different studies seems uncertain. Nevertheless in our center, the yield of 16S PCR is comparable to that previously reported in the literature. Our conclusions about when to use 16S PCR and what can be expected from it could reasonably be extrapolated to other centers.

New promising technologies based on 16S PCR coupled with either electrospray ionization mass spectrometry [START_REF] Farrell | Salvage microbiology: opportunities and challenges in the detection of bacterial pathogens following initiation of antimicrobial treatment[END_REF] or next generation sequencing [START_REF] Abayasekara | Detection of bacterial pathogens from clinical specimens using conventional microbial culture and 16S metagenomics: a comparative study[END_REF] are currently being developed. However, they are currently not used for clinical testing. Conventional 16S PCR remains the main alternative to culture if an infection is strongly suspected despite negative cultures due to antibiotic therapy. Its main drawbacks are (i) a lack of sensitivity and (ii) the time to result availability (up to 10 days).

Conclusion

Our study demonstrated that 16S PCR was helpful for 28.8% of patients. It led to antibiotic therapy changes in 4.5%. Despite a lack of sensitivity, 16S PCR is sometimes the last resort for identifying bacterial pathogens. Physicians should be aware of the performances of this tool for appropriate interpretation of results. Case-by-case discussion between physicians and bacteriologists is essential for the selection of indications for 16S PCR as well as for result interpretation. 

Table I .

 I Impact of 16S PCR on diagnosis and antibiotic therapy management Tableau I. Impact de la PCR 16S sur le diagnostic et la prise en charge thérapeutique

	Impact of 16S PCR on diagnosis		
	16S PCR result	Impact on diagnosis	Impact	Number of cases
		A	Allowed bacterial identification	+	22
		B	Confirmed bacterial identification when already	+	11
	Positive		recovered by culture but with uncertain involvement		
	(n=36)		in infection		
		C	Confirmed bacterial identification when already	None	3
			recovered by culture of the same specimen		
		D	Contributed to ruling out bacterial infection together	+	5
			with other results		
		E	Bacterial infection was ruled out despite the absence	None	10
			of other arguments		
	Negative	F	Infection was still considered of bacterial origin or	None	67
	(n=96)		remained uncertain		
		G Identification was obtained from bacteria-specific	None	3
			PCR		
		H	Other diagnosis (non-bacterial infection or non-	None	11
			infectious disease)		
	Impact of 16S PCR on antibiotic therapy management		
	16S PCR result		Therapeutic decision	Impact	Number of cases
		I	Introduction	+	0
		J	Narrowing of antibiotic spectrum	+	3
	Positive (n=36)	K L M Absence of adaptation while it would have been Adaptation Confirmed initial empirical treatment	+ + None	2 27 1
			relevant		
		N No impact because culture was positive	None	3
		O Confirmed the absence of antibiotic	+	4
	Negative	P	Contributed to discontinuation of antibiotic therapy +	1
	(n=96)	Q No change to treatment or no introduction because	None	91
			16S PCR result did not contribute to diagnosis		
	PCR: polymerase chain reaction		

Table II .

 II Collected data, results, and conclusions on the impact of 16S PCR result on diagnosis and antibiotic therapy Tableau II. Données recueillies, résultats et conclusions concernant l'impact de la PCR 16S sur le diagnostic et le traitement antibiotique

				Coagulase-negative					
			1	staphylococcus (blood	-	1	Streptococcus sp.	A	M	1
				culture)					
	Case / specimen type 16 Bone and joint 17 Bone and joint	ATB prior to sampling Culture result (0: no 1: 0 -0 -	filaments Other results -Pathological: fungal	(1: Indicatio n 1* 0	(-: negative 16S 16S PCR result --	(Legend: refer to table Impact on diagnosis Impact on ATB therapy F Q H Q	(0: no 1: 0 16S PCR helpful ? 0
	18 Bone and joint	yes) 1	-	-	relevant) 1	PCR) -	I) F	Q	yes) 0
	1 Abscess (cerebral) 1 19 Bone and joint 1	-Streptococcus gallolyticus	--	1 0	Porphyromonas endodontalis Streptococcus gallolyticus	A C	L N	1 0
	2 Abscess (cellulitis) 0 20 Bone and joint 0 21 Bone and joint 1	Coagulase-negative staphylococcus --	---	1* 0 1	Staphylococcus capitis --	B E F	L Q Q	0 1 0
	3 Abscess (cellulitis) 0 22 Bone and joint 0	--	--	0 0	--	F E	Q Q	0 0
	4 Abscess (cellulitis) 1	-Corynebacterium sp.	-	1	-	F	Q	0
	5 Abscess (iliac fossa) 0 23 Bone and joint 1	-and E. cloacae (other	--	0 1	-Enterobacteriaceae B E	Q L	0 1
	6 Abscess (iliac fossa) 1 24 Bone and joint 1	-sample) -	Pathological: cancer -	1 1	--	H F	Q Q	0 0
	7 Abscess (iliac fossa) 0 25 Bone and joint 1	--	Pathological: cancer PCR Nocardia +	1* 1	--	H G	Q Q	0 0
	8 Abscess (liver) 26 Bone and joint	1 0	--	--	1 1*	Porphyromonas endodontalis -	A F	L Q	1 0
	9 Abscess (liver)	1	-	-	1	Fusobacterium nucleatum	A	L	1
	10 Abscess (liver)	1	-	-	1	Fusobacterium nucleatum	A	L	1
	11 Abscess (liver)	1	-	-	1	Prevotella sp.	A	L	1
	12	Abscess (paravertebral)	1	-	-	1	Enterobacteriaceae A	L	1
	13 Abscess (pleural)	1	-	-	1	Streptococcus anginosus group	A	L	1
	14 Abscess (psoas)	1	Staphylococcus aureus (blood)	-	0	Staphylococcus aureus	C	N	0
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