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DESCRIPTION
The microscopic analysis of tissues, cells, and macromolecules, 
pathology has long been an important component in 
understanding diseases. This profession has historically 
depended on time-consuming, laborious approaches including 
manual tissue staining and visual inspection under a microscope. 
These techniques are still useful, but they have problems like 
requirement for highly qualified pathologists. These problems 
have started to be targeted as pathological diagnostic tools have 
become more common. These devices cover a wide range of 
instruments and technologies, including molecular diagnostics, 
digital pathology platforms, and image analysis with increased 
Artificial Intelligence (AI). They have contributed significantly to 
the advancement of diagnostic pathology through their creation 
and incorporation into clinical practice.

Digital pathology

Digital pathology is a transformative technology that converts 
traditional glass slides into high-resolution digital images. 
Pathologists can then analyze these images on computer screens, 
allowing for remote consultation, collaboration and archiving of 
cases. This transition from analogy to digital has multiple 
advantages.

Molecular diagnostics

Molecular diagnostics have revolutionized pathology by allowing 
the examination of diseases at the genetic and molecular levels. 
Techniques like Polymerase Chain Reaction (PCR), Next-
Generation Sequencing (NGS) and Fluorescence in Situ 
Hybridization (FISH) enable the detection of genetic mutations, 
gene expression profiles and infectious agents with exceptional 
precision.

Pathology diagnostic devices based on molecular diagnostics have 
proven instrumental in diagnosing infectious diseases, genetic 
disorders and various cancers. For instance, Polymerase Chain 
Reaction (PCR) based tests have a main role in the diagnosis of 
infectious diseases including HIV and hepatitis. Next-Generation 
Sequencing (NGS) has transformed cancer genomics and facilitating

the identification of targetable mutations and guiding the 
development of targeted therapies.

Point-of-care testing

Pathology diagnostic devices are also moving closer to patients 
through the development of Point-of-Care Testing (POCT). 
Point-of-Care Testing (POCT) devices are designed to provide 
rapid on-site diagnostic results eliminating the need for samples 
to be sent to central laboratories and reducing turnaround 
times.

Point-of-Care Testing (POCT) devices are versatile and can be 
used in various healthcare settings, from primary care clinics to 
emergency departments. They are especially valuable in resource-
limited or remote areas where access to centralized laboratories 
may be limited. Point-of-Care Testing (POCT) devices can deliver 
quick results for conditions like diabetes, cardiac markers, 
infectious diseases and pregnancy, enabling timely interventions 
and improved patient care.

The role of artificial intelligence

Machine learning algorithms, when trained on vast datasets of 
pathology images and clinical data, have demonstrated 
remarkable capabilities in pattern recognition and predictive 
analysis. In cancer pathology, Artificial Intelligence (AI) 
algorithms can analyse histopathology slides to identify 
cancerous lesions, assess tumour grade and predict patient 
outcomes. Moreover, Artificial Intelligence (AI) can assist in the 
quantification of biomarkers, such as the expression of specific 
proteins which is essential for customized targeted therapies. 
Artificial Intelligence (AI) driven image analysis not only 
improves diagnostic accuracy but also accelerates the workflow, 
allowing pathologists to focus on more complex cases.

The integration of Artificial Intelligence (AI) into pathology 
diagnostic devices also has great potential for improving resource 
allocation. By automating routine tasks, Artificial Intelligence 
(AI) can help laboratories process a higher volume of cases 
efficiently, reducing the workload on pathologists and improving 
overall laboratory productivity.
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Challenges and considerations

Standardization: Ensuring the quality and consistency of results 
across different devices and laboratories is essential. 
Standardization efforts are ongoing to establish guidelines for 
digital pathology and molecular diagnostics.

Data privacy and security: The handling of sensitive patient
data, especially in digital pathology and Artificial Intelligence
(AI) applications, requires robust data protection measures to
safeguard patient privacy.
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