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Project Scope

* Build a classification model to predict liver fibrosis
stage based on combinations of common laboratory
tests, obtained over time during routine patient care

* Find unknown novel patterns in a large clinical data set
that may help physicians understand disease co-

* Evaluate whether interferon therapy was effective in
‘patients with hepatitis
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Problem Definition

* Classification Problem Definition:
~ Prediction of the fibrosis stage of patients liver by
evaluating a combination of features obtained
(dlirect: laboratory test values; and derived: observed

pathology report(s)

 Dataset Construction:

~ Only those laboratory tests are selected as features
for the classification model that shows high (defined
by setting a threshold) correlation with the class
labels in the training dataset

Feature Extraction

Computing the correlation between the lab test values
and fibrosis stage from the processed data set

— Result: 11 laboratory tests identified as significant
(these laboratory tests were found to present in

~ Result: 8 commonly used laboratory tests were
present in both hepatitis B and C data sets, of which
domain expert identified 5 laboratory tests as likely
to be important for the course of itis

Stages of Fibrosis in
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Association Analysis

* Data: Di 15 ry (ICD9 Codes) of 10,000 patients from Mayo Clinic Life
Sciences Syst Sé) alarge clinical database

* Assocition ul miring wing Aprior Algorithm (htp/ /fuzzycs.
o/~bor o) is explored o exract nt:mmgful, interesting
unknown dlagr\(xsb patterns across all the patients with one or other liver

 The idea behind extracting

such association patterns is to have further insight in the
disease co-occurrence

discase progression

Sample Association Rules

Kernel Metrics

« Features Used
Dynamic time warping as a direct similarity
measure between various patients

Area under the ROC Curve used to evaluate the
performance shows that there is promise in this
technique, provided

The best performance value: 0.66 ROC, which is a
good estimate given the nature of the problem

Acknowledgements

Conclusions

* Temporal Evolution of Lab-test Values
~ Trends in the laboratory test values should be
considered rather than just the absolute values. The
idea is to construct new features that captures the
trend in the value of the laboratory test considered
till liver biopsy or liver transplant

« Increasing the time span
— Tt is believed that increasing the time span of the

— laboratory test time series would improve the up, leading to increased pressure within the vein (portal hypertension)
trenck) Use of the average of last n test points seen before classification results ke e . bood R
liver biopsy . » - Blocked circulation in portal vein may cause to enter vessels of
— Class labels i.e. fibrosis stage (f0 - f4) for the «Results (Prelimi  Separating hepatitis B and C i stomac] esophagus, which eventually cause massive bleeding
training data are obtained from patients liver biopsy liminary) — Hepatitis B cases may have a different pattem in the

temporal nature of the laboratory tests compared to
Hepatitis C cases

* Integrating phenotypic data (clinical records) with
* Extraction of SNOWMED codes from available

pthology reports ight help define efererce fibrosis

classes m an accurate way

Insights

 Some of the extracted association patterns that have the folloy as rule consequent
are shown in the above slide: Cirrhosis, Hepatic Coma, Portalv?—in);gpertemlon,meq
Alcoholic Cirrhosis, Biliary Cirrhosis

* Knowledge/Insight od from association patterns (especially those helpful in
i At rog iy o e o ke Lot Prventhe essres
and improvement in the treatment proce

* Patterns extracted were able to capture known medical symptoms. For e.g;
- Scar liver tissue blocks normal blood circulation Lhmug1 the liver, this blood backs

- Liver damaged by cirrhosis has trouble removing toxins from the body. The
bulldup of i Amemonia can corrag the breie,leading t0 changes b the rental
state and thereby causing Coma

— Only laboratory test values that precede the date of othe classes are defined well g,enotyvgcc gg lgcﬂ;g El‘o‘}; tcsal data would potentially
liver biopsy or liver transplant (Whichever is earlier) « features are combined toggther . References
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