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Clinical evaluation of three chromogenic media for the isolation of Staphylococcus aureus in respiratory samples in patients with cystic fibrosis

niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

incubation lasted more than 24h. SAIDE had the higher sensitivity compared to the other media and kept a high specificity even after 72h.

Staphylococcus aureus is a highly prevalent pathogen in the Cystic Fibrosis (CF) (1, 2). This bacterium especially infects children and young adults and could persist in lungs for many years (1-4). Some phenotypes are associated with poor clinical outcome and decline of lung function such as small colony variants (SCV) isolates, methicillin-resistant strains or phenotypes exhibiting virulence factors such as the Panton-Valentine Leucocidin toxin (PVL) [START_REF] Jones | Which pathogens should we worry about?[END_REF]. Moreover, upper airways colonization by S. aureus was recently reported to contribute to exaggerated inflammatory processes in CF patients [START_REF] Janhsen | Colonization of CF patients' upper airways with S. aureus contributes more decisively to upper airway inflammation than P. aeruginosa[END_REF].

Rapid and selective detection of S. aureus in CF respiratory samples appears as crucial to evaluate the progress of lung infections and adapt the management of CF patients. The use of chromogenic media can help distinguish S. aureus from coagulase negative staphylococci. The more expensive cost of chromogenic media compared to selective media is balanced by a decrease in laboratory technical time with no need for subcultures and confirmatory testing [START_REF] Burns | Culture-based diagnostic microbiology in cystic fibrosis: can we simplify the complexity?[END_REF]. In this study performed between 2015 and 2017, we evaluated the ability of the 3 chromogenic media, BBL CHROMagar TM Staph aureus (BBL, Becton Dickinson), ChromID TM S. aureus (SAID, Biomérieux), ChromID TM S. aureus Elite (SAIDE, Biomérieux), to detect the presence of S. aureus in respiratory specimens collected from CF patients.

Their biological performances (sensitivity, specificity, and selectivity) were compared to those of Columbia blood agar + Colistin and Naladixic Acid (CNA, Biomérieux). We chose to compare these three chromogenic media to CNA because CNA was used routinely in our laboratory for detection of S. aureus in CF samples.

A collection of 202 pulmonary specimens (i.e. sputa, bronchoalveolar lavage fluids and tracheal aspirates) were obtained from paediatric and adult CF patients (110 and 92 specimens respectively).

Specimen collection was prospectively collected between November 2015 and February 2016 as part of the routine clinical follow up in Hospices Civils de Lyon, France. Samples were diluted in a liquefying agent (50/50) (sputasol, Oxoid) and 10µL of each sample were plated on BBL, SAID, SAIDE and CNA.

The media were incubated at 36°C in aerobic conditions to assess the growth of colonies after 24h, 48h and 72h. The criteria for presumptive identification of S. aureus were mauve to mauve-orange colonies for BBL, green colonies for SAID, pink colonies for SAIDE and creamy golden-yellow pigmentation surrounded by areas of hemolysis for CNA confirmed by Pastorex Staph plus test (Biorad). For each medium and each sputum, a result was considered as true positive (TP) if S. aureus growth was detected and confirmed by mass spectroscopy (VITEK MS, Biomérieux) and as false positive (FP) when the presumptive identification was not confirmed. A result was a true negative (TN) when none of the used media allowed to detect S. aureus but a false negative (FN) if there was no growth or identification or confirmation on the concerned medium, but a confirmed identification was assessed on another of the three media. For each medium, sensitivity was defined as the ability to give a positive result when the S. aureus sample is positive (Se=TP/(TP+FN)). Specificity is the ability to give a negative result when the S. aureus sample is negative (Sp=TN/(FP+TN)). Selectivity of each medium was defined as the ability to favour the growth of S. aureus and to limit the growth of other pathogens.

The presence of non-S. aureus bacteria on plates was evaluated in a semi-quantitative manner thanks to four quadrants streak method, from quadrant 1 to 4. The absence of non-S. aureus bacteria in quadrant 1 (the most concentrated area) testified for an excellent selectivity of the medium whereas the presence of non-S. aureus bacteria in quadrant 4 (the less concentrated area) testified for a very low selectivity of the medium. Non-S. aureus colonies were firstly determined by color and then confirmed by VITEK MS. Significance of the difference of BBL, SAID and CNA versus SAIDE was tested according to CLSI EP12-A2, i.e. that the performance was considered as significantly different at risk of 5% if 0 was not included in the 95% CI of the difference.

The presence of S. aureus was observed and confirmed in 53% of CF patients respiratory specimens (108/202) combining the results from all media. Overall, after 72 hours of incubation, percentages of S. aureus positive detection were 88.0% (95/108) for BBL, 89.1% (97/108) for SAID, 95.4% (103/108) for SAIDE and 91.7% (99/108) for CNA. After 24h of incubation, sensitivity reached 71.3% for BBL, and 61.1% for SAID, 84.3% for SAIDE and 81.5% for CNA. At this time, sensitivity of SAIDE and CNA were significantly higher compared to BBL and SAID but no significant difference was observed between SAIDE and CNA (table 1). Extension of incubation time from 24h to 48h or 72h had a great impact with a reduction of FN specimens, allowing an increase of sensitivity for all media (Table 1). After 72h of incubation, the number of FN was two times lower for SAIDE compared to all other media. High specificity was reported for all the tested media whatever the reading time. SAIDE, BBL and CNA stayed at 0 FP until 72h whereas the number of FP reaching 5 FP for SAID at 72h, for a specificity of 94.7% (Table 1).

Finally, SAIDE seemed to provide a better selectivity compared to the three other media. At 24h, the growth of non-S. aureus bacteria was observed 33.3% of the plates for BBL, 32.9% for SAID, 7,2% for SAIDE and 84.5% for CNA (Figure 1, all quadrants merged). Growth of non-S. aureus bacteria increased from 24h to 72h for all media but was still the lowest for SAIDE (17,8%, all quadrants merged), with no growth in the 4 th quadrant even after 72h of incubation.

Our data highlights a similar ability of the four tested media to support the growth of S. aureus isolated for CF patient specimens. Interestingly, low sensitivities for BBL and SAID at 24h have been observed compared to those from previous studies [START_REF] Gaillot | Evaluation of CHROMagar Staph. aureus, a new chromogenic medium, for isolation and presumptive identification of Staphylococcus aureus from human clinical specimens[END_REF][START_REF] Perry | Evaluation of S. aureus ID, a new chromogenic agar medium for detection of Staphylococcus aureus[END_REF]. However, SAIDE had the higher sensitivity compared to the other media but kept a high specificity even after 72h of growth. These results are similar to those from Preece et al who compared SAID and SAIDE [START_REF] Preece | 61 Comparison of two chromogenic media for isolation of Staphylococcus aureus from respiratory samples from patients with cystic fibrosis[END_REF]. Our analysis of selectivity revealed a high selectivity of SAIDE, especially compared to CNA, which will allow an easier diagnosis and will avoid subcultures and confirmation testing. These findings could favour an early and specific detection of S. aureus and optimize the management of CF patients, especially the youngest ones. 
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