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A B S T R A C T 

Identification and characterization of micro-organisms that cause infections are crucial for 

successful management of patients. For several decades, routine clinical microbiological 

diagnostic laboratories have been equipped with a growing panel of culture-dependent and 

culture-independent methods to investigate the microbial etiology of infectious diseases. 

Considering the disadvantages of traditional methods, multiplex PCR techniques have been 

routinely endorsed in clinical microbiology laboratories as rapid and sensitive diagnostic and 

prognostic tool including many PCR panels routinely used in microbial diagnostics. The great 

advance in medical biotechnology has been associated with development of Matrix-Associated 

Laser Desorption Ionization Time of Flight Mass Spectrometry (MALDI TOF MS). The power 

of MALDI TOF MS correctly identified 93.2% of organisms to the species level and 5.3% to the 

genus level. Recently, the application of next-generation sequencing (NGS) technology and its 

various methodological variants makes it possible to detect different types of microorganisms 

present within a microbial sample simultaneously, using a culture-independent approach and in a 

single sequencing run. Over the next 5 to 10 years, although it is unlikely to see NGS completely 

replacing the conventional culture and susceptibility methods, a wealth of NGS applications will 

be acquired in the vast majority of diagnostic microbiology laboratories worldwide, providing 

enhanced diagnostic capabilities and improving the quality of patients care. In Egyptian 

diagnostic microbiology laboratories, we have to ask ourselves; are we ready to subsist this new 

era? Sure the answer is: ‘All things are ready, if our mind be so’. 

Introduction 

Infectious diseases still remain a leading source of human 

morbidity and mortality. Of 57 million deaths per year 

reported worldwide, 14·9 million have been attributed to 

infectious diseases, representing more than 25% of all 

deaths [1]. 

Identification and characterization of micro-organisms that 

cause infections are crucial for successful treatment, 

recovery and safety of patients. For several decades, routine 

clinical microbiological diagnostic laboratories have been 

equipped with a growing panel of culture-dependent and 

culture-independent methods to investigate the aetiology of 

microbial infections. However, the causative pathogens of 
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many infections may not be detected using culture-

dependent methods, as many microorganisms require 

specific growth conditions that cannot be easily provided 

within a laboratory environment. In addition, most culture-

independent methods (e.g., serological ELISA and 

molecular PCR assays) require a previous knowledge of 

microorganisms that are suspected to be present within a 

clinical sample under investigation in order to detect them 

[2]. 

In the last few years, multiplex PCR has been 

routinely endorsed in clinical microbiology laboratories as 

rapid and sensitive diagnostic and prognostic tool including 

respiratory PCR panel (FDA approved 2008), 

gastrointestinal panel (FDA approved 2012), blood culture 

panel (FDA approved 2014), and meningitis panel (FDA 

approved 2015). The great advance in medical 

biotechnology has been associated with development of 

Matrix-Associated Laser Desorption Ionization Time of 

Flight Mass Spectrometry (MALDI TOF MS). The findings 

of previous laboratory-evidence based studies have showed 

that the MALDI TOF MS correctly identified 93.2% of 

organisms to the species level and 5.3% to the genus level, 

while 1.5% remains unidentified [3]. Advantages and 

disadvantages of automated mass spectrometry microbial 

identification in clinical microbiology laboratories are listed 

in table 1. 

Table 1. Automated mass spectrometry microbial identification system 

directly from clinical samples in clinical microbiological laboratories. 

Technique Advantages Disadvantages 

MALDI 

TOF 

Fast 

Accurate 
Less expensive run cost 

per test than 

molecular and 
immunological 

methods 

Not technical complex 

High initial cost of 
equipment 

Identification of new 

isolates depends on 
available database 

Does not identify 

resistance genes 
May require culture of 

organisms 

Multiplex 

PCR 

Culture is not required 

Sensitive, specific, 
rapid, and accurate 

Closed-tube system 

reduces risk of 
contamination 

Detect many organisms 

at the same time 
Detect fastidious and 

non-cultured 

pathogens 

Highly-precise thermal 

cycler is required 

Highly-trained laboratory 
personnel are required 

Initial cost of equipment is 

less than MOLDI TOF, 
but the cost/run is more 

Recently, the application of next-generation 

sequencing (NGS) technology and its various 

methodological variants makes it possible to detect different 

types of microorganisms present within a microbial sample 

simultaneously, using a culture-independent approach and 

in a single sequencing run. The 3 main applications of next-

generation sequencing in clinical microbiology laboratories 

include: (1) whole-genome sequencing (WGS), (2) targeted 

next-generation sequencing (tNGS), and (3) metagenomics 

next-generation sequencing [4]. 

The WGS is becoming commonplace in public 

health laboratories, helping in the rapid identification and 

tracking of infectious disease outbreaks alongside detection 

of emerging resistance and surveillance. The tNGS has been 

underutilized in clinical microbiology, however, the 

development of new enrichment methods will allow for 

broad pathogen detection combined with high sensitivity. 

The tNGS may become a more accessible assay in the future. 

Metagenomic next-generation sequencing has emerged as a 

promising single, universal pathogen detection method for 

infectious diseases diagnostics performed directly from 

clinical specimens. Laboratory-developed tests are now 

being offered as billable tests; understanding the limitations 

of these non standardized and expensive tests is imperative 

for appropriate test utilization and result interpretation [4-6]. 

In conclusion, the world has witnessed a great 

momentum for the introduction of NGS applications in 

clinical microbiology laboratories in the last few years. Over 

the next 5 to 10 years, although it is unlikely to see NGS 

completely replacing the conventional culture and 

susceptibility methods, a wealth of NGS applications will be 

acquired in the vast majority of diagnostic microbiology 

laboratories worldwide, providing enhanced diagnostic 

capabilities and improving the quality of patients care. In 

Egyptian diagnostic microbiology laboratories, we have to 

ask ourselves; are we ready to subsist this new era? Sure the 

answer is: ‘All things are ready, if our mind be so’. 
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