
Journal of Survey in Fisheries Sciences  9(4) 48-50  2022 

 

48 

 

Advances In Diagnostic Laboratory Techniques: A Review Of The Latest 

Developments In Molecular Diagnostics 
 

Saad Aedh Muidh Alsubaie1*, Waleed Half Mohamed Al Bakheet2, Saad Muaythir Saad 

Almuhsin3, Mohammed Naseer Mohammed Almohsen4, Sharifah Frag Saeed Alqahtani5 And 

Adel Hamoud Manawer Alharbi6 

 
1*Medical laboratory specialist, saaealsubaie@moh.gov.sa, Childbirth and children in Al-Kharj 

2Medical laboratory specialist, Walbkheet@moh.gov.sa, King Khalid Hospital, Hail 
3Lab technician, salmuhsin@moh.gov.sa, King Khalid Hospital Al Kharj 

4Laboratory technician, MANALMOHSEN@moh.gov.sa, King Khaled Hospital in Al Kharj 
5Laboratory technician, ShfAlqahtani@moh.gov.sa, Al Quwayiya General Hospital 

6Male laboratory specialist, non-physician, aalharbi539@moh.gov.sa, King Salman bin Abdulaziz Hospital in Riyadh 

 

*Corresponding Author Saad Aedh Muidh Alsubaie 
*Medical laboratory specialist, saaealsubaie@moh.gov.sa, Childbirth and children in Al-Kharj 

 

Abstract: 

Diagnostic laboratory techniques have advanced significantly in recent years, especially in the field of molecular 

diagnostics. These advancements have revolutionized medical diagnosis by enabling healthcare professionals to detect 

diseases with greater accuracy and efficiency. This paper reviews the latest developments in molecular diagnostics, 

discussing key methodologies and technologies that have played a pivotal role in improving diagnostic capabilities. The 

integration of molecular diagnostics into routine clinical practice has the potential to enhance patient outcomes and 

revolutionize healthcare delivery. This review highlights the importance of staying abreast of the latest advancements in 

diagnostic laboratory techniques to ensure high-quality patient care. 
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Introduction: 

Diagnostic laboratory techniques are crucial for accurately identifying and managing various diseases. Traditional 

diagnostic methods, such as imaging studies and blood tests, have been instrumental in diagnosing conditions; however, 

molecular diagnostics have emerged as a powerful tool for detecting diseases at the molecular level. Molecular diagnostics 

involve the analysis of DNA, RNA, proteins, and other biomarkers to identify genetic mutations and abnormalities 

associated with diseases. The integration of molecular diagnostics into clinical practice has revolutionized medical 

diagnosis, allowing for personalized treatment strategies and targeted therapies. 

Molecular diagnostics has witnessed significant advancements in recent years, revolutionizing the field of diagnostic 

laboratory techniques. These advancements have improved the accuracy, speed, and sensitivity of diagnostic testing, 

leading to better patient outcomes. Here is a review of some of the latest developments in molecular diagnostics: 

 

Next-Generation Sequencing (NGS): NGS technologies have transformed genetic testing by enabling high-throughput 

sequencing of DNA and RNA. NGS allows for the simultaneous analysis of multiple genes, detection of genetic variations, 

and identification of novel mutations. It has applications in various fields, including cancer genomics, infectious disease 

diagnostics, and pharmacogenomics. 

 

Digital PCR (dPCR): Digital PCR is a sensitive and precise method for quantifying nucleic acids. It partitions a sample 

into thousands of individual reactions, allowing for the absolute quantification of target DNA or RNA molecules. dPCR 

offers advantages such as improved accuracy, greater sensitivity, and the ability to detect rare genetic mutations or 

pathogens. 

 

Mass Spectrometry-Based Techniques: Mass spectrometry-based techniques, such as Matrix-Assisted Laser 

Desorption/Ionization Time-of-Flight Mass Spectrometry (MALDI-TOF MS), have transformed microbial identification 

in clinical microbiology laboratories. MALDI-TOF MS enables rapid and accurate identification of bacteria, fungi, and 

viruses. It has streamlined the identification process, reducing turnaround time and aiding in targeted antimicrobial 

therapy. 

 

Point-of-Care (POC) Molecular Testing: POC molecular testing has emerged as a valuable tool for rapid and 

decentralized diagnostics. These portable devices enable on-site testing, providing real-time results in minutes. POC 
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molecular tests are particularly useful in resource-limited settings, emergency departments, and remote areas where 

immediate diagnosis and treatment decisions are crucial. 

 

Liquid Biopsy: Liquid biopsy is a non-invasive diagnostic technique that involves the analysis of circulating tumor cells 

(CTCs), cell-free DNA (cfDNA), or exosomes in blood or other body fluids. Liquid biopsies offer a minimally invasive 

alternative to traditional tissue biopsies and provide valuable information about tumor genetics, treatment response, and 

minimal residual disease monitoring in cancer patients. 

 

CRISPR-Based Diagnostics: Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR) technology has 

expanded beyond its gene editing applications into the field of diagnostics. CRISPR-based diagnostic tests, such as 

CRISPR-Cas-based assays, offer rapid, specific, and sensitive detection of nucleic acids. These tests have the potential for 

point-of-care use and can be adapted for the detection of various pathogens, including viruses and bacteria. 

 

Artificial Intelligence (AI) in Diagnostics: AI algorithms and machine learning techniques are increasingly being 

employed to improve diagnostic accuracy and efficiency. AI can analyze complex datasets, identify patterns, and assist in 

the interpretation of diagnostic results. It has applications in radiology, pathology, genomics, and clinical decision support 

systems, aiding in early disease detection and personalized treatment planning. 

These are just a few examples of the latest developments in molecular diagnostics. The field continues to evolve rapidly, 

with ongoing advancements in technology, automation, and data analysis. These developments hold great promise for 

improving disease detection, treatment monitoring, and patient care in various areas of medicine. 

 

Method: 

To review the latest developments in molecular diagnostics, a thorough search of academic databases, such as PubMed, 

ScienceDirect, and Google Scholar, was conducted. Relevant articles published within the last five years were selected 

based on their relevance to advancements in molecular diagnostics. Key methodologies, technologies, and applications of 

molecular diagnostics were identified and analyzed to provide a comprehensive overview of the field. 

 

Results: 

Several advancements in molecular diagnostics have significantly enhanced diagnostic capabilities and improved patient 

outcomes. Next-generation sequencing (NGS) technologies have revolutionized genetic testing by enabling high-

throughput sequencing of DNA and RNA, allowing for the rapid identification of genetic mutations associated with 

various diseases. NGS has been instrumental in the diagnosis of rare genetic disorders, cancer, infectious diseases, and 

pharmacogenomics. 

In addition to NGS, digital PCR (dPCR) has emerged as a powerful tool for quantifying nucleic acids with unparalleled 

sensitivity and precision. dPCR allows for the detection of rare genetic mutations and enables accurate disease monitoring 

and treatment response assessment. Furthermore, the development of liquid biopsy techniques, such as circulating tumor 

DNA (ctDNA) analysis, has revolutionized cancer diagnostics by offering a non-invasive method for detecting tumor-

specific mutations in the blood. 

 

Discussion: 

The integration of molecular diagnostics into routine clinical practice has transformed the landscape of medical diagnosis. 

Advanced molecular technologies, such as NGS, dPCR, and liquid biopsy, have enabled healthcare professionals to detect 

diseases with greater accuracy and sensitivity. These technologies offer unparalleled insights into the genetic basis of 

diseases, allowing for personalized treatment strategies and targeted therapies. The ability to identify genetic mutations 

associated with diseases at an early stage facilitates early intervention and improves patient outcomes. 

 

Molecular diagnostics have also played a pivotal role in precision medicine, which aims to tailor medical treatment to 

individual patients based on their genetic makeup. By analyzing the genetic profile of patients, healthcare professionals 

can customize treatment regimens to optimize therapeutic outcomes and minimize adverse effects. Molecular diagnostics 

have revolutionized cancer care by enabling the identification of tumor-specific mutations and guiding treatment decisions 

based on the genetic profile of the tumor. 

 

Conclusion: 

In conclusion, the field of molecular diagnostics has witnessed rapid advancements in recent years, revolutionizing 

medical diagnosis and treatment. Next-generation sequencing, digital PCR, liquid biopsy, and other molecular 

technologies have greatly enhanced diagnostic capabilities, offering unprecedented insights into the genetic basis of 

diseases. The integration of molecular diagnostics into clinical practice has the potential to improve patient outcomes, 

facilitate early disease detection, and optimize treatment strategies. Healthcare professionals must stay abreast of the latest 

developments in diagnostic laboratory techniques to ensure high-quality patient care and facilitate the transition towards 

personalized medicine. 
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