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Background
Rapid molecular testing detecting both key pathogens and 
resistance determinants may improve clinical decision-making. 
We developed and validated a fully closed, automated 
microfluidics-based multiplex PCR assay for detecting 
common hospital-acquired infection (HAI) pathogens and 
antimicrobial resistance (AMR) genes in respiratory and urine 
specimens. 
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Method
Analytical performance was assessed via cross-reactivity and 
limit of detection (LOD) testing. Clinical performance was 
evaluated by agreement with conventional culture using 
positive (PPA), negative (NPA), and overall percent agreement 
(OPA) with 95% confidence intervals, Cohen’s kappa (κ), and 
McNemar’s test. 

Results
1. The assay demonstrated robust amplification comparable to singleplex reactions with no cross-
reactivity. 

2. Analytical specificity and sensitivity of the POCT assays
In respiratory specimens, agreement with culture across eight targets was moderate-to-substantial (OPA 
75.5%–87.7%). Urine specimens showed OPA 81.3%–94.6%. Regarding AMR, carbapenem resistance 
classification showed substantial agreement in respiratory (OPA 83.2%) and urine specimens (OPA 94.3%). mecA 
detection (respiratory) and vancomycin-resistant Enterococci (urine) demonstrated high agreement (OPA 97.1% 
and 98.2%, respectively). 

Table 1. Agreement between POCT assay and culture for respiratory and urine specimens
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A. baumannii-Multiplex PCR
A. baumannii
P. aeruginosa-Multiplex PCR
P. aeruginosa
E. coli-Multiplex PCR
E. coli
E. cloacae-Multiplex PCR
E. cloacae
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S. pneumoniae
K. pneumoniae-Multiplex PCR
K. pneumoniae
L. pneumophila-Multiplex PCR
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B. pertussis-Multiplex PCR
B. pertussis
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Workflow of the POCT Platform

Specimen type Organism n Concordance 
counts (a/b/c/d) PPA %, 95% CI NPA %, 95% CI OPA %, 95% CI κ McNemar p

Respiratory 
specimens

K. pneumoniae 79 39/10/4/26 90.7 (78.4–96.3) 72.2 (56.0–84.2) 82.3 (72.4–89.1) 0.64 0.180 

H. influenzae 57 23/7/0/27 100.0 (85.7–100.0) 79.4 (63.2–89.7) 87.7 (76.8–93.9) 0.76 0.016

E. coli 57 20/4/3/30 87.0 (67.9–95.5) 88.2 (73.4–95.3) 87.7 (76.8–93.9) 0.74 1.000

P. aeruginosa 94 45/17/6/26 88.2 (76.6–94.5) 60.5 (45.6–73.6) 75.5 (66.0–83.1) 0.50 0.035

E. cloacae 53 15/5/3/30 83.3 (60.8–94.2) 85.7 (70.6–93.7) 84.9 (72.9–92.1) 0.67 0.727

A. baumannii 77 32/9/7/29 82.1 (67.3–91.0) 76.3 (60.8–87.0) 79.2 (68.9–86.8) 0.58 0.804

S. aureus 66 29/4/5/28 85.3 (69.9–93.6) 87.5 (71.9–95.0) 86.4 (76.1–92.7) 0.73 1.000

S. pneumoniae 44 10/7/0/27 100.0 (72.2–100.0) 79.4 (63.2–89.7) 84.1 (70.6–92.1) 0.64 0.016

Urine
specimens

E. faecalis 57 31/3/3/20 91.2 (77.0–97.0) 87.0 (67.9–95.5) 89.5 (78.9–95.1) 0.78 1.000

E. faecium 56 33/5/0/18 100.0 (89.6–100.0) 78.3 (58.1–90.3) 91.1 (80.7–96.1) 0.81 0.063

E. coli 64 34/12/0/18 100.0 (89.8–100.0) 60.0 (42.3–75.4) 81.3 (70.0–88.9) 0.61 <0.001

K. pneumoniae 56 33/0/3/20 91.7 (78.2–97.1) 100.0 (83.9–100.0) 94.6 (85.4–98.2) 0.89 0.250 

Conclusion
By significantly reducing time-to-result, it enables rapid identification of carbapenem resistance, vancomycin-
resistant and methicillin-resistant, potentially enhancing antimicrobial stewardship through earlier optimization of 
targeted therapy, reduced broad-spectrum antibiotic use, and improved infection control. Future studies should 
evaluate its impact on clinical outcomes and cost-effectiveness in routine practice.


