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Advances in high-throughput laboratory and health information technologies are 
revolutionizing medical diagnostics. The ability to extract clinically actionable 
knowledge using computational methods from complex, high-dimensional laboratory 
and clinical (digital) data, thereby yielding more precise diagnoses, disease 
stratification and selection of patient-specific treatments, will clearly be a significant 
and important realization in the delivery of healthcare. Pathologists, who are at the 
nexus of diagnostic data, models of disease pathogenesis, and clinical correlation, 
are ideally positioned to provide leadership in the emerging “big data” era of medical 
care.  

We thus propose a vision for a new discipline of Computational Pathology, 
which we define as an approach to diagnosis that:  
- 1) incorporates multiple sources of raw data (e.g., clinical electronic medical 
records, laboratory data including “-omics,” and imaging) 
- 2) extracts biologically and clinically relevant information from these data 
- 3) uses mathematical models at the levels of molecules, individuals, and 
populations to generate diagnostic inferences and predictions 
- 4) presents this clinically actionable knowledge to customers through dynamic and 
integrated reports and interfaces, enabling physicians, patients, laboratory personnel 
and other health care system stake-holders to make the best possible medical 
decisions.   

 This vision goes beyond an information technology or “informatics”-centric 
view, and leverages the core competency of medical diagnostics: the understanding 
of disease processes at the molecular, individual, and population levels, and the 
ability to effectively integrate and communicate clinically actionable knowledge. It is 
likely that these approaches will affect all areas of medical diagnostics over the next 
10 years.            
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