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Introduction

Multiplex polymerase chain reaction (PCR) panels are advanced
molecular diagnostic tools that allow simultaneous detection of multiple
pathogens or genetic targets in a single test. By amplifying several
nucleic acid sequences at once, multiplex PCR significantly reduces
the time, cost, and complexity associated with traditional single-target
assays. These panels have transformed clinical microbiology, infectious
disease diagnostics, and genetic testing, enabling rapid, accurate, and
comprehensive identification of causative agents. In an era of emerging
infections, antimicrobial resistance, and precision medicine, multiplex
PCR panels are becoming indispensable for timely diagnosis and
treatment decisions [1,2].

Discussion

Multiplex PCR panels operate on the principle of simultaneous
amplification using multiple primer sets in a single reaction. Each
primer is specific to a target gene, allowing the detection of various
pathogens—bacterial, viral, fungal, or parasitic—within the same
sample. This approach is particularly valuable in clinical settings where
rapid diagnosis is critical, such as bloodstream infections, respiratory
infections, gastrointestinal infections, and sexually transmitted
infections. For example, respiratory multiplex PCR panels can detect
influenza, respiratory syncytial virus, adenovirus, and SARS-CoV-2
simultaneously, facilitating prompt isolation and treatment measures
[3-6].

The advantages of multiplex PCR panels extend beyond speed
and efficiency. They increase diagnostic sensitivity and specificity by
reducing false negatives and improving pathogen detection, even in
samples with low microbial load. Additionally, panels that include
antimicrobial resistance genes, such as those for carbapenemases
or methicillin resistance, provide essential information for guiding
therapy. This is particularly crucial in settings with high rates of
multidrug-resistant organisms, where early identification can improve
patient outcomes and limit the spread of resistant pathogens [7,8].

Multiplex PCR panels also streamline workflow in laboratories.
Traditional culture-based methods require prolonged incubation
periods, while single-target PCR tests necessitate multiple assays,
increasing labor and turnaround time. Multiplex PCR consolidates
testing into a single reaction, conserving resources and enabling faster
reporting. Furthermore, automated platforms integrated with multiplex
panels allow high-throughput processing, which is invaluable during
outbreaks or pandemics [9,10].

Despite their benefits, multiplex PCR panels have limitations. They
may be cost-prohibitive for resource-limited settings and can only
detect pre-specified targets, potentially missing novel or unexpected
pathogens.

Conclusion

Multiplex PCR panels represent a major advancement in diagnostic
medicine, offering rapid, accurate, and comprehensive detection
of multiple pathogens in a single assay. By improving diagnostic

efficiency, enabling detection of resistance genes, and facilitating timely
therapeutic decisions, these panels enhance patient care and support
public health initiatives. While limitations exist, ongoing innovations
and integration into clinical practice continue to expand their utility.
As infectious disease challenges grow increasingly complex, multiplex
PCR panels remain a pivotal tool in modern diagnostics, shaping the
future of precision medicine and global health preparedness.
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