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•  The pattern of disease progression, treatment and outcome is unique to every patient!
•  These variations can be due to genetic profiles of patients, patient life style, personal preferences and 

environmental factors. !
•  EHR is a valuable source of patient phenotypic data, their treatment and outcomes over the course of disease 

management!
•  The goal of this research is to contribute to physicians’ ability to offer high quality care by mining the existing 

data of previously treated similar patients and providing personalized decision support for current patients 
based on their unique characteristics.  !

•  Studies will be carried out on clinical data on pancreatic cyst to evaluate our methodologies.!
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Figure 2: Analysis engines used in the UIMA pipeline !
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•  Physicians often record if a condition is 
absent in a patient or a finding is ruled out2.!

•  Identifying the scope of negation terms is 
one of the challenges in negation 
algorithms.!

•  NegEx is a widely used algorithm in clinical 
negation identification3. !

•  NegEx algorithm fails when the negation 
terms do not refer to the desired concepts 
in a sentence.!

•  As shown in the figure 3, there is no 
relation between “resolved” (negation term) 
and “pseudocyst” (Concept) in the following 
sentence: “The patient developed 
pseudocyst, which was drained by cyst 
gastrostomy and symptoms resolved.”!

•  DPN double checks the negation status of 
concepts found by NegEx using a chain of 
nested dependency relations between the 
concept and negation terms1. 

Family History Identification!
•  Clinicians typically use some templates with pre-divided sections to write their reports, although they can 

freely modify these sections. !
•  Family history identification is composed of three parts:!

1.  Section segmentation: Conditional Random Field (CRF) method will be developed to identify the section 
boundaries.!

2.  Diagnosis & Family Member Identification: Mapping to UMLS concepts !
3.  Relation Discovery between family members and diagnosis using a rule-based method.!

FAMILY HISTORY [Section Header]: Maternal aunt [Family Group, T099] with breast cancer [Neoplastic 
Process, T191], a daughter [Family Group, T099]  with cervix cancer Neoplastic Process, T191].!

•  The particular order of clinical events might 
convey important meaning.!

•  Dynamic Bayesian Network (DBN) is a robust 
approach that captures the temporal relationship 
between features and their changes over the 
course of the disease.!

•  If we consider all available features (variables), 
then every variable will have an association with 
other variables creating a complex network that 
makes the DBN computation very challenging!

•  Temporal data mining will be developed as 
preprocessing to find most relevant features.  

Methodology !

• Features that are effective in studying the cancer and its progression, along with treatment and patient 
outcome are extracted from clinical reports using an Unstructured Information Management Architecture 
(UIMA) framework1 (Figure 2).!

• Two major challenges of NLP, negation detection and family history identification are addressed in this 
work. 

Figure 3: Dependency relation created by Stanford Dependency Parser4!

Figure 4: Temporal presentation of patient’s longitudinal data !
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Figure 1: Overall architecture of the work !
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•  Patient information are not readily computable because much of the information is in free text format.!
•  Natural language processing (NLP) methods are developed to extract and store patient information in 

an structured format.!
•  Extracted data will be analyzed to find patterns of disease progression and patient risk stratification 

for cancer (Figure 1).!
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