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Pathology Informatics

o Pathology Data Systems
— M based laboratory information system

o Data Repository

— Relational, object-relational database and knowledge
base systems

— Supports ad-hoc queries, data mining, quality control,
decision support
e Pathology image management

— Telepathology, digital archiving of anatomic pathology
Imagery, electrophoresis data, flow cytometric, DNA
seguencing and cytogenetic data



Pathologylnformatics

o Support for generation of interpretations

— Support for interpretation of laboratory tests and for
surgical pathology

— Marshal datafrom LIS, electronic patient records,
SPEP and UPEP results, surgical pathology imagery

— Develop rulesto generate a “first pass’ interpretation

« Management Consulting

— Combine data from multiple sourcesto analyze
workflow, costs

e Research

— Externally funded research that |eads to new products
and to new concepts in computer science



Applications

 Management of Patient Care : Gather and synthesize
laboratory, clinical, cost and reimbursement data from
many information systems to carry out long term
management of large patient populations
— Antibiotic use and infection control (in development)

software to track and categorize infections
brings together laboratory, clinical and pharmacy data
flags unsuitable antibiotic use

flags antibiotic usage patterns that may lead to development of
antibiotic resistance

screens for hospital acquired infections

— potential for reducing antibiotic costs and for increasing
accuracy of medical coding (with consequent increased
hospital revenues)
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Management of Patient Care

— Near Patient Testing (in development)

 capture of patient laboratory data, combine with clinical data
and intervene when clinically indicated

* identify patients who would be appropriate candidates for new
medical services
— Blood product use

» evaluation of platelet use, response and reactions to transfusion
therapy



Applications

o Coordinated support for distributed |aboratories: software
to coordinate operation of laboratory and point of care
|aboratory testing devices (in development)

common management of datafrom point of care and laboratory
Instruments

ongoing assessment of quality of test results and of operator
competence

use of all available data in quality assessments
real time feedback to prevent errors and to flag critical values
wedge for management consulting activities
» assessment and reorganization of laboratory and near patient
testing activities
Interface with laboratory information systems



Applications

Dynamic digital telemicroscopy (in development)

— software that allows local and remote users to capture,
view, annotate and manipulate microscopy datasets

— crucia addition to working medical record

— facilitates comparison with other specimens from same
and other patients

— computerized medical education, conferences that
Involve multiple sites, certification, platform to run
algorithms that grade tumors using morphometry,
platform for pattern recognition algorithms

— market would include both clients for viewing
microscopy data and servers for storing and managing
data



Virtual Microscope

 World wide accessto global collection of full digitized
Cases

— no need torely on dlides available at local institution
— compare specimens with earlier cases

e Research community can explore significance of
morphology

— compositing and 3-D reconstruction
— guantitative immunohistochemistry analysis
— run analysis programs on common data sets

e Linksto relevant portions of digitized cases from medical
Information systems, electronic publications and textbooks.



Training and Conference
Environment

Collection of institutions can carry out didactic
conferences or collaborate on diagnosis

Needle in haystack training
— crucial skill often involves locating portions of case with
Interesting findings
Multiple sites can

— extends behavior of microscope - independently cruise through
virtual pathology cases

 users can change focus, magnification and move virtual stage
 can track expert’s examination of dide
— capture whole case exploration process,

 support combined medical record, demographic, pathology
gueries



Virtual Microscope Client
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Virtual Microscope Design

e Javabased client
— Client tested using Sun JDK and Microsoft J++

e Two part server (Currently runs on
Windows, Solaris, AlX)

— Front end -- accepts client queries, schedules
gueries and forwards to back end

— Back end -- runs on multiple processors,
retrieves and processes data from multiple disks



Virtual Microscope Architecture
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Data Mining and On line
Analytical Processing

e On-line analytical processing tools to support queries that
Involve laboratory, pharmacy, clinical and financial data
— complex hierarchies of categories

 antibiotics, organisms, laboratory tests by particular test,
clinical category, pandl, test instrument

— use hierarchies to formulate queries
» screening for hospital acquired infections

o targeting antibiotic use to optimize efficacy, reduce
development of resistant organism strains, reduce costs

— data cube and data mining software



Microbiology Queries

e For all classes of aerobic bacteria (ranging from
general categories like gram negative rods to
specific organisms like Y ersinia enterocolitica)
characterize resistance to all betalactam
antibiotics

o Compare effectiveness of different possible
antibiotic protocols for neutropenic oncology
patients

— e.g. Trimethoprim/Sulfa + piperacillin v.s.
Trimethoprim/Sulfa + piperacillin/tazobactam

e Screenfor changesover timein antibiotic

susceptibility



Hierarchies and Databases

« Domain specific knowledge represented by
hierarchies

e Graphical user interface or programmer AP
(currently two different versions) make it possible
for the user to select portions of a hierarchy

o User can use ahierarchy to select a patient subset

— user can then use other hierarchiesto carry out data
cube operation

— e.g. for oncology patients, tabulate third generation
cephal osporin antibiotic resistance in all classes of
non-fermenter microorganisms



Relationship between an Ontology and a
Database

Microor ganism

Gram negative

Enter obacteriaceae

............ aalve
[T Patient Micr oor ganism Age
e AA Escherichia coli 34
b BB Enterobacteriaceae 52
CC Hafnia alvei 19
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