
Background  
Lower respiratory tract infections are among the most frequent infective complications in hospitalized patients in intensive care unit (ICU). Hospital-acquired 
Pneumonia (HAP), including the subset represented by ventilator-associated pneumonia (VAP), is responsible for significant mortality and morbidity. Rapid 
detection of pathogens and of their susceptibility profiles is  a critical issue, because the turn-around time (TAT) of culturing methods does not allow rapid 
shift from empirical treatment to the appropriate targeted therapy. Moreover, the recent spread of multidrug resistant organisms, including carbapenemases 
producing enterobacteriaceae (CPE), frequently detected as respiratory pathogens, has increased the clinical need for rapid diagnostic methods. The aim of 
this study is to compare a new rapid molecular method (Unyvero HPN, Curetis) with the traditional cultural workflow and to evaluate its analytical 
performance for identification of bacteria and detection of resistance markers..

Evaluation of UnyveroHPN assay for rapid detection of bacteria and antibiotic resistance markers in lower respiratory tract samples 
Greta Roncarati1, Mohammad Abdalla2, Simone Ambretti1, Maria Carla Re1 

1 S. Orsola-Malpighi University Hospital Bologna Italy, 2 Jordan university of science and technology, Irbid, Jordan

Material/Methods 
For this  study, we collected 46 bronchoalveolar lavage fluids and tracheal aspirates, lower respiratory  from 37 different hospitalized patients, who had been 
admitted to the Intensive Care Unit  of S.Orsola-Malpighi hospital for at least 48 h. The samples were analysed by both traditional cultural workflow and 
UnyveroHPN system.  
Briefly, respiratory samples were cultured onto the following plates: Blood Horse Agar, Chocolate Agar, Salt-Mannitol Agar, Herellea Agar and Sabouraud Agar 
(Meus, Kima). Plates were incubated for 24-120 hours at 37°C. Plate reading and interpretation were performed by trained microbiologists that evaluated 
microbial growth and gave semi-quantitative evaluation for positive samples. All suspected different pathogens were identified using MALDI-TOF (Maldi 
Biotyper, Bruker or Vitek-MS, Biomerieux). Antimicrobial susceptibility tests (AST) were performed using semi-automated instruments: for gram-negatives 
Vitek2 (Biomerieux), and for gram-positives Microscan (Beckman). Category interpretation was applied following EUCAST clinical breakpoints. 
Unyvero HPN assay was performed following manufacturer’s instructions. Briefly, 180 µL of specimen were placed in the sample tube and inserted into the 
Lysator instrument. After 30 min., the sample tube is then transferred into a test cartridge, which is inserted into the Analyzer module, for fully automated 
DNA purification, multiplex PCR and microarray detection. Results were available in approximately 4h30  min. This assay is able to detect 20 different 
respiratory bacterial and fungal pathogens, including Legionella pneumophila and Pneumocystis jirovecii, and 19 genetic markers, associated with clinically 
relevant resistance to different antimicrobial classes (beta-lactams, carbapenems, macrolides, fluoroquinolones). Moreover, the bacterial load of each 
detected pathogen is expressed using a semi-quantitative value. Results 

22 of 46 samples were negative for both molecular and cultural methods. 20 had positive results for both methods, 2 were positive only for UnyveroHPN test 
(one Staphylococcus aureus detected with low bacterial load, and one Legionella pneumophila, confirmed by urinary antigen positivity).  
Resistance markers were detected in 22 samples, including KPC (5 cases) and mecA (7 cases). Finally, the evaluation of the TAT showed an average of 6.5 h and 
85 h for the molecular and traditional methods, respectively.

                          
In conclusion, this study has shown as UnyveroHPN assay can rapidly detect etiological agents of nosocomial pneumonia and their resistance markers in respiratory samples with good level of accuracy, even if further studies including higher number of samples are needed in order to better evaluate analytical performance of the 
assay and clinical impact on the management of antimicrobial therapy. However, our promising results, combined to a really significant TAT reduction, could led to suppose that rapid molecular methods can be used as useful tool for a more timely and appropriate evaluation of ongoing empirical antimicrobial therapy in ICU 
patients with suspected pneumonia. 

Table 2: Comparison between UnyveroHPN results and cultural workflow results

Figure 1: Distribution of 21 positive samples

Sample n. Unyvero HPN  
Detected pathogens

Traditional cultural workflow 
Detected pathogens

Unyvero HPN  
Detected resistance markers

 Comparison with AST results

1 P. aeruginosa 2299; K. pneumoniae 578 K. pneumoniae 105; P. aeruginosa 104 blaKPC; blaVIM; blaSHV; blaTEM; sul1 concordant

2 E. cloacae 3328 E. cloacae 106; S. aureus 104 - concordant
4- S. aureus 1804 S. aureus >106 - concordant
5 E. cloacae 1411 E. cloacae 106 blaTEM; mecA concordant (mecA not known)
9 L. pneumophila 263 negative culture (POS urinary Ag) - -
11 P. aeruginosa 1230; K. pneumoniae 331 P. aeruginosa 106; K. pneumoniae 105 blaKPC; blaSHV; blaTEM; sul1; 

gyrA83
concordant for K. pneumoniae, 

not for P. aeruginosa  
(ciprofloxacin = susceptible)

13 P. aeruginosa 1161; S. maltophilia 527; K. oxytoca 
389

K. oxytoca 105; P. aeruginosa 105 sul1 Not concordant

15 S. aureus 411 S. aureus 104 - Not concordant
16 S. aureus 491 Negative - -
20 H. influenzae 2137 H. influenzae 106 blaTEM concordant
24 E. coli 2473 E. coli 106 blaTEM; ermB concordant (ermB not known)
28 P. aeruginosa 1411; K. oxytoca 344 P. aeruginosa 106; K. oxytoca 105 gyrA83 Not concordant for P. 

aeruginosa (ciprofloxacin = 
susceptible)

29 S. maltophilia 721 S. maltophilia 106 - Concordant
30 E. cloacae 2820; K. oxytoca 1227; S. marcescens 834; 

E. coli 280
E. cloacae >106 mecA; ermB concordant  

(mecA and ermB not known)
34 S. aureus 741 S. aureus 104 mecA; ermB; sul1 concordant 
35 E. coli 2012; C. freundii 419; K. oxytoca 364; K. 

pneumoniae 271 
E. coli 106; K. oxytoca 106 blaKPC; blaSHV; blaTEM; sul1 Not concordant

36 negative negative mecA; ermB concordant (mecA and ermB 
not known)

37 P. aeruginosa 1606; K. pneumoniae 1120; S. 
maltophilia 1793

K. pneumoniae 106; P. aeruginosa 104 blaKPC; blaCTX-M; blaTEM; blaSHV concordant

38 E. coli 2262; S. aureus 559 E. coli 106; S. aureus 104 mecA; ermB; blaTEM; blaCTX-M; 
gyrA87

concordant

39 E. coli 1012; K. oxytoca 700 E. coli 104; K. oxytoca 104 - concordant
40 P. aeruginosa 1158 P. aeruginosa 105 gyrA83 Not concordant for P. 

aeruginosa (ciprofloxacin = 
susceptible)

41 K. pneumoniae 3398; P. aeruginosa 1798 K. pneumoniae >106; P. aeruginosa >106 blaKPC; blaTEM; blaSHV concordant

42 E. coli 2603; K. oxytoca 1092; K. variicola 929; P. 
aeruginosa 758; S. marcescens 702; M. morganii 698; 
C. freundii 281

K. pneumoniae 106; C. freundii 106;  
M. morganii 106

blaSHV; ermB; gyrA83 Not concordant for  
ermB and gyrA83

45 S. maltophilia 267 K. planticola 105 - concordant 
46 negative negative sul1 sul1 not known

n. tot 16 negative negative - concordant
3 (6, 17, 19) negative negative ermB ermB not known

2 (7, 23) negative negative mecA mecA not known

Considering Unyvero HPN resistance markers detection, discordant results with traditional cultural/AST workflow were mainly due to not confirmed presence of 
mecA and ermB  genes. We have to highlight that both markers can usually be present in microbial  commensals of the upper resipiratory tract (coagulase-
negative staphylococci, viridans group streptococci). For this reason, evaluation of these genes requires strict correlation with detected pathogens in order to 
avoid misinterpretation of susceptibility results.  Other authors suggested to exclude these markers to improve easiness of interpretation and clinical 
significance. On the other hand, for more clinically relevant markers, as ESBL and carbapenemesases, the reliability of molecular method was very high.    

Conclusion


