Contents

Partners Healthcare Order Set Schema: An Information
Model for Management of Clinical Content
Margarita Sordo, Tonya Hongsermeier, Vipul Kashyap,
and Robert A. Greenes. ... ... ...t
1 Introduction .......... .. .. i
2 Knowledge Representation and Management at Partners

Healthcare. . ... ...

2.1 Knowledge Management . ...............coiiiiiiiinenon...
2.2 Knowledge Representation ............. .. ... .. . .. ...
3  Clinical Content........ ... i i
4 Information Model and the UML ............ ... .. ... .. .......
4.1 Information Model . ...... ... .. .. . .. .
4.2 UML . .o
4.3 UML Diagrams and XML Schemas.........................
5 HL7 V3 Reference Information Model ... ........................
6  Order Set Schema (OS Schema) . ... ...
6.1 Header Category. . .....c.oooiiiii i
6.2 AuditData Category . ........c.iiiiiii
6.3 IndicationCriteria Category .. ........coviuiiiinen. .
6.4 ClinicalSettingData Category .................ccoiiinien....
6.5 IntentionActionInteraction Category ................ ... ....
6.6 TargetSpecifics Category.........coov ...
6.7 PatientData Category ......... .. .. i i
6.8 KnowledgeRules Category ........... ...,
6.9 Noteslnstructions Category .............cooiiiiiinaa...
6.10 OrderGroup Category ... ....ovuiu it
7 Conclusions. . ... ...
References .. ... ..o



XII Contents

A State-Based Model for Management
of Type II Diabetes
Margarita Sordo, Tonya Hongsermeier, Vipul Kashyap,
and Robert A. Greenes. .......... .. i
1 Imtroduction ........ ... ...
2  Diabetes Mellitus. ... ...
3 Diabetes Management ...............coiiiiiiiiiiiiii..
3.1 Initial Diagnosis .. ...
3.2 Regular and Targeted Screening for Low-Risk
and High-Risk Populations.......... ... .. . ... .. ... ..
3.3 Preventive Care ....... ...
3.3.1 Blood Pressure Management .........................
3.3.2 Lipid Management ............. ... ..
3.3.3 Antiplatelet Agents......... ... ... i
3.3.4 Smoking Cessation ............ ... ...,
3.3.5 Coronary Heart Disease .......... ... ..o ..
3.3.6 Immunization ......... ... . i
3.4 Long-Term Management ............ ... ... ... .. .. ... .....
3.5 Management and Follow-up .......... ... ... .. ... .. ...
351 Diet oo
3.5.2 Physical Activity ....... .. . i
3.5.3 Self Blood Glucose Monitoring .......................
3.5.4 Hyperglycemia ......... ... i
3.5.5 Blood Pressure Management . ........................
3.5.6 Lipids Management............ .. ... ..
3.6 Surveillance . .. ...
3.6.1 Nephropathy........ ... ...
362 Eye Exam ...
3.6.3 Foot Care ...... ... i
3.6.4 Antiplatelet Agents — Aspirin ......... ... ... .. .. ...
3.6.5 Blood Pressure Management .........................
3.6.6 Immunization......... ... . .. i
3.7 Imtercurrent Illnesses ........ ...,
4 UML 2 State Machine Diagrams ........... ... .. .. ... ...,
4.1 State Diagrams........ ...
4.2 UML Statecharts ......... . . i
5 State Model for Management of Type II Diabetes ................
5.1 State Model — First-Level and Second-Level States ...........
5.1.1 Diabetes Preventive Care............................
5.1.2 Diabetes Long-Term Management ....................
5.2 Preventive Care Substates ........... ... .. .. .. .. .. .. ..
521 BP State ...
5.2.2 Lipid Management ......... ... .. .. .. . .. ..
5.2.3 Antiplatelet Agents — Aspirin ........................
5.2.4 Smoking . ...



6

Contents

5.2.5 Coronary Heart Disease (CHD) ......................
5.2.6 Immunization ........... ... ... . . ..
5.3 Management Substates ......... .. ... ... i L
5.3.1 Self Blood Glucose Monitoring .......................
5.3.2 Diet oot
5.3.3 Physical Activity ....... .. .. o
5.3.4 Hyperglycemia ......... .. .. i
5.3.50 BP Management ............. ... .. .. ... .. .. .. ...
5.3.6 Lipid Management ........... ... ... ... .. ...
5.4 Surveillance Substates . ......... ... .. i
5.4.1 Nephropathy (UP) ...... ... .. o i i,
542 Eye Exam ... .
5.4.3 Footcare..... ... . . i
5.4.4 Antiplatelets — Aspirin ......... ... .. . .. L
5.4.5 BP management ........... .. .. .. . i
5.4.6 Immunization......... ... . .. . i
5.5 Intercurrent Illnesses Substates ............................
SUIMIMATY .« ¢ ettt e e e e e e e e

References . ... ..

Case-Based Reasoning in Medicine Especially
an Obituary on Lothar Gierl

Rainer Schmidt . . ...
1 Introduction ......... ... i
2 Obituary on Lothar Gierl..... ... ... ... .. . i .
2.1 Diagnosis of Dysmorphic Syndromes .......................

2.2 The ICONS Project . ...
2.2.1 Antibiotic Therapy Advice ..........................

2.2.2 Time Course Prognoses of the Kidney Function ........

2.3 Influenza Forecast ........... .. .. .. ... . . . ..
2.3.1 Prognostic Model for Influenza . ......................

2.4  General Model for Time Course Prognosis ..................

3 Case-Based Reasoning in Medicine ............... ... ... .......
3.1 Three CBR in Medicine Researchers .......................

3.2 Further Medical CBR Applications.........................
3.2.1 Diagnostic Systems ........ ... ... . i i

3.2.2 Therapeutic and Other Support Systems ..............

3.3 Medical Image Interpretation............... .. ... ... .....

4 Conclusion ........... i

References . ... ...



XIV  Contents

Assessing the Quality of Care for End Stage Renal Failure
Patients by Means of Artificial Intelligence Methodologies
Stefania Montani, Luigi Portinale, Riccardo Bellazzi,

Cristiana Larizza, and Roberto Bellazzi .. ...... ... .. ... .. .. .... 89
1 Imtroduction ........ ... ... 89
2 Hemodialysis Treatment for ESRD ......... ... ... ... ......... 91
3 Data Mining for ESRD . ... .. . 93
4  Case-Based Retrieval for ESRD ........ ... ... ... ... ... .... 98
5 Results. ... .o 104

5.1 Testing the Data Mining Facility.......... ... ... .. .. .. 104

5.2 Testing the Case-Based Retrieval System ................... 105
6 ConCluSIONS. . .\ttt 109
References . ... 111

Mining the Electronic Medical Record to Examine
Physician Decisions

Patricia B. Cerrito. . ... ... ... .. e 113
1 Introduction ............ .. e 113
2 Method . ... 114
2.1 Market Basket Analysis ............ ... ... 115
2.2 Text Analysis ... 115
2.3 Data Collection. ... ... ... 116
3 Results. ... ... 116
3.1 Examination of Cost Factors .............................. 118
3.2 Examination of Treatment Combinations ................... 120
3.3 Examination of Antibiotic Use.......... .. ... .. .. ... ...... 122
4 DiSCUSSION . o ottt 125
References .. ... 125

Capturing and Specifying Multiagent Systems
for the Management of Community Healthcare

Richard Hill .. ... 127
1 Imtroduction .......... ... 127
2 Developing an Agent-Based Approach........................... 128
2.1 Event Accounting................ i 129
2.2 Modelling SyStems . .. .....oouiirni 130
2.3 Designing Community Care Systems ....................... 130
2.4 Representing Transactions ................ .. .. ... .. ... .... 132
2.5 Verifying the Care Model ....... ... ... .. .. .. ... ... ... 133
2.6 Logic and Inferencing .......... ... ... ... .. . . 134
2.7 A Transaction Architecture ........... ... ... ... .. ..., 138
3 Agent Interoperability ......... ... ... .. .. 139
3.1 Syntactic Interoperability ......... .. ... .. i i 140
3.2 Semantic Interoperability ......... ... ... . i i 140

3.3 Communicating Intentions ........ ... ... .. .. ... .. ... 142



Contents XV

4 Building the Model with TrAM . ....... .. ... it 144
4.1 Capturing Care Scenarios and Early Requirements ........... 144
4.1.1 Maintaining the Individual Care Plan (ICP) ........... 144

4.1.2 Improving Quality of Life ............ .. ... .. .. ... 145

4.1.3 Providing Daily Care ........ ... ... ..., 145

4.1.4 Emergency SUpport. .. ......c.ueeuiiinineinenan.. 147

4.1.5 Quality ASSUTanCe ... ....c.vveuiinnin .. 147

4.2 Identify Agents ...... ..ot 148

4.3 Allocate Tasks to Agents .......... ... 149

4.4 TIdentify Collaborations ........... ... . 150

4.5 Apply Transaction Model ......... ... ... ... ... ... ...... 151
4.5.1 Model Concepts ... .. .ot 152

4.5.2 Inference Model with Queries and Validate ............ 155

5 Conclusions. . ... ... 159
References .. ... ... i 161

Assistive Wheelchair Navigation: A Cognitive View
U. Cortés, C. Urdiales, R. Annicchiarico, C. Barrué, A.B. Martinez,

and C. Caltagirone ........ ... . e 165
1 Imtroduction .......... ... .. 165
2 Age-Related Disability: A Clinical View ......................... 167
2.1 Disability Evaluation ........... .. .. . ... i 167
2.2 Autonomy and Disability ......... ... ... . i 168
3 Autonomous Assistive Devices ........... .. ... i 169
3.1 Sensory Hardware and User Interfaces ...................... 170
3.2 System Architectures and Shared Control ................... 172
4 Agent-Based Personalized Assistance................. ... .. ..... 176
4.1 Agents in Medicine ........ ... .. i 177
4.2 Autonomy and Agents. ........... ... 177
4.3 Shared Autonomy ........... ... 179
5 Case Study .. oot 180
6  Conclusions. . ...... ... 182
References .. ... ... i 183
Modeling Treatment Processes Using Information Extraction
Katharina Kaiser and Silvia Miksch ......... ... ... . ... . ... 189
1 Introduction ......... ... i 189
2 Modeling Computer-Interpretable Clinical
Practice Guidelines . ....... ... .. .. 190
2.1 Markup-Based Tools ......... ... .. . i 191
2.1.1 SEEPPET oot 191
2.1.2 GEM Cutter. . ... ..o 192
2.1.3 Document Exploration and Linking Tool/Addons
(DELT/A) . 193

2.1.4 Uruz/Degel — Digital Electronic Guideline Library ... ... 194



XVI  Contents
2.2 Graphical Tools ....... ... 195
2.2.1 AsbruView ......... i e 195
2.2.2 Protégé .. ... 196
2.2.3 ATEZZ0 ..o 196
224 Tallis ..o 197
2.3  Multistep Methodologies. .......... ... . . i 198
2.3.1 SAGE — The Standards-Based Shareable Active
Guideline Environment . ............. .. ... ... .. ... 199
2.3.2 MHB - A Many-Headed Bridge between Guideline
Formats..... ... ... 200
3 LASSIE: Semiautomatic Modeling Using
Information Extraction........ ... ... .. .. i 201
3.1 Our Approach . . ... 202
3.2 The Methodology . ... ... .. 203
3.2.1 Developing Extraction Rules .. ....................... 204
3.2.2 Gaining Process Information ......................... 206
3.2.3 Modeling Plans in Asbru ......... ..ot 213
3.3 Results ..ot 219
4 Conclusion . .......... 220
References . ... ..o 221

Introduction to Neonatal Facial Pain Detection Using
Common and Advanced Face Classification Techniques

Sheryl Brahnam, Loris Nanni, and Randall Sexton ................. 225
1 Introduction ........... ... i 225
2 Holistic Face Classification ............. ... ... .. ... .. ... .... 228
2.1 Discrete Cosine Transform ............. .. ... ... .. ... .. 231

2.2 Sequential Forward Selection and Sequential Forward
Floating Selection. ......... ... i, 232
2.3 Principal Component Analysis. ................ .. ... ....... 232
2.3.1 PCA Classification ............. ... ... 233
2.3.2 PCA Data Compression . . .........c..ouuieeniiunenn .. 235
2.3.3 Outline of PCA Face Classification ................... 235
2.4 Linear Discriminant Analysis.......... ... .. ... ... ... ... 235
2.5 Support Vector Machines ....... ... ... ... . i, 236
2.5.1 Outlineof SVM ... ... ... i 236
2.6 Neural Network Simultaneous Optimization Algorithm ....... 237
2.6.1 Outline of NNSOA . ... ... ... ... . i 238
2.7 Face Recognition Software Tools .............. ... ... ....... 239
3 Infant COPE Database and Study Design ....................... 240
3.1 Subjects ..o 240
3.2 ApParatius .. ... 241
3.3 Procedure ....... .. 241
3.4 Expression Categories . ... .. ...t 241



Contents XVII

4 Method . ... .
4.1 Classification Classes .. ...t
4.2 Evaluation Protocols . ....... .. .. .. .. .. ..
4.3 Outline of Experimental Procedures........................
5  Experiments ....... ...
5.1 Experimental Results Using Protocol A.....................
5.2  Experimental Results Using Protocol B.....................
5.3 Current Work . ... ...
6 The Future ...... ...
References . ...
Medical Education Interfaces Through Virtual Patients
Based on Qualitative Simulation
Altion Simo and Marc Cavazza . .............. ...
1 Introduction ............... i
2 Relation to Previous Work and Motivation ......................
3 System Overview and Architecture ......... ... ... .. ... .......
4 Qualitative Simulation of the Cardiovascular System ..............
4.1 Qualitative Processes in the Circulatory System Physiology . ..
5 Graphics and Animations: The Interface.........................
5.1 Mapping Simulation Parameters into Animations ............
5.2  Emotional Aspects of the Interface.........................
5.3 Visualization Requirements for the Virtual Patient ...........
6 Integrated Example. .. ... ...
6.1 Initial Conditions and Simulation ..........................
6.2 Choice of Therapeutics and Further Simulation ..............
7 Toward full Virtual Patients: Development and Integration
1 0 1Y P
8  Conclusions and Discussions ... ...
References . ...



2 Springer
http://www.springer.com/978-3-540-47523-1

Advanced Computational Intelligence Paradigms in
Healthcare - 1

Yoshida, H.; Jain, A.; Ichalkaranje, A.; Ichalkaranje, M.
(Eds.)

2007, XXl, 290 p., Hardcover

ISBN: 978-3-540-47523-1





