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Figure 3b: Annotated example of automatic clinical summarization

John Q. Smith — 375 Plantation Rd. Luling, TX W: 713-985-4215 Insurance: BC/BS TX
67yr white male 5’-9” 195 lbs (¥4 lbs in 12 mo.) BMI-28.8 T
*

Link to pt insurance info

<+ Patient photo View graph of weight

Diabetes Risk Management Summary

View graph of HbA1c’s

Glycemic Control: Type 2 DM (dx: 10/1/09): HbA1c-7.0% (10/01/10) (¥3.0% in 12 mo.) on metformin
(1000 mg BID).
Glycemic control is acceptable according to ADA guidelines.

View graph of lipid panels

v
Lipid Control: Hyperlipidemia (dx: 10/01/09): Total cholesterol-250 mg/dL, HDL 40 mg/dL, LDL 175

mg/dL (10/1/10) (4 from 180/60/125 4 mo. ago) on simvastatin (20 mg QD)
ATP 111 10 yr risk of Ml or death - 23% Pat Ed: Cardiac Risk FAactors <«—— print patient ed sheet

ATP lll guidelines recommend adjusting dosage.
*

Link to medication list View graph of BP’s

\
Blood Pressure Control: Hypertension (dx: 10/01/09): BP-135/90 (today) ( ¥ from 150/105 in 12 mo.)

on Hydrochlorothiazide (25 mg QD)
JNC VIl guidelines recommend adding a medication. «—— Link to medication list

Visit History: Clinic — Urgent Follow-up (6/15/10); ED — Hospital — chest pain (6/1/10); Clinic — Well Visit

(2/1/09); Clinic — Physical (10/1/09) T
N / ;

Link to related note
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| Home | Select | Desktop I Pt Chart: Notes | Oncology ‘ Custom | Reporis |Admin | Sign | Resulis | 2 | Resource | Popup |

Problem List Suggestion

Based on patient’s clinical and hilling data, the patient may have the following problems. Upon save, checked items will be added to the problem list.
Unchecked items will not be added, and you will not be prompted again.

(¥ Expand All

Add Problem Description
Coronary arteriosclerosis: Patient is faking a platelet agaregation inhibitor and has been hilled at least once for CAD. | |

Congestive heart failure: Patientis on at least two CHF medications and has been killed at least twice for CHF. | |

[+ Related terms

Diabetes mellitus: Patient has a HoATC == 7.0%. | |

[+ Related terms

Hypertensive disorder; Patient has been billed for hypertension and is on an antinypertensive agent. | |

[+ Related terms

Hypothyroidism: Patient is on thyroid hormaone. | |

Explanations Save Zancel

Done

i o Trusted sites Ho00% v




Addition of MAPLE Problems
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Use Cases

» Automated summarization
» Problem inference

» Indication-based ordering
» Clinical decision support

» Medication reconciliation

» Patient education

» EHR search

» Many more...
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Building Knowledge Bases

» Association rule mining
» Crowd-sourcing

» Ontologies

» Manual construction

» Literature mining

» Ensemble methods

&



Association Rule Mining

» Pt 1: {lisinopril, multivitamin, hypertension}

» Pt 2: {insulin, metformin, lisinopril, diabetes,
hypertension}

» Pt 3: {insulin, metformin, diabetes}

» Pt 4: {metformin, PCOS}
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Association Rule Mining

» Pt 1: {lisinopril, multivitamin, hypertension}

» Pt 2: {insulin, metformin, lisinopril, diabetes,
hypertension}

» Pt 3: {insulin, metformin, diabetes}

» Pt 4: {metformin, PCOS}




Crowd-sourcing
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Ontologies

1 wilh

Immue System [iscascs Female Urogenital Discases and Pregnancy Complications.
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METFORMIN
Disease

Drisgnses, Muonifesiations or Physiologic States
.—— —_

Male Urogenital Discases

Urologic Diseases

T

Kidmey Discases.

*

Renal Insufficiensy

\

Kidney Failure

»
.
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Endocrine Svstem Discases

A

Diabetes Mellitus

'\

Diaheics Mellitus, Type 2

Cl_with

METFORMIN

Digestive System [scascs

Mutritional and Metabolic Diseases
& 4
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Metabolic [Hseases Liver Misenses

£

Glucose Metnbolism Disorders
¥
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Ontologies

Urologic Diseases Glucose Metabolism Disorders
Kidney Diseases Diabetes Mellitus
IC1 with
Renal Insufficiency Diabetes Mellitus, Type 2
Kidney Failure may_treat

CI_with

METFORMIN

Source: RxNorm



Manual Construction

Breast Cancer

Problems of interest:

breast biopsy

breast cancer

breast mass

breast cancer lobular in situ
breast cancer ductal in situ
TNM staging

Labs of interest:
BRCA1+BRCAZ2 Gene Analysis
Last mammogram (from HM)

Her 2

ER status

Drugs of interest:

Antineoplastic - Selective Estrogen Receptor Modulators (SERMs)
Antineoplastic - Aromatase Inhibitors

Selective Estrogen Receptor Modulators (SERMs)

Antineoplastic - Estrogen Receptor Antagonist

Antineoplastic - Epidermal Growth Factor Recept Blocker, R-MC Antibody
Epidermal Growth Factor Recept Blocker (HER-1 Type), Rec-MC Antibody
Epidermal Growth Factor Recept Blocker (HER-2 Type), Rec-MC Antibody

ANP - Human Vascular Endothelial Growth Factor Inhib Rec-MC Antibody




Diabetologia (2006) 49: 289-297
DOL 10.1007/500125-005-0097-2

ARTICLE

Literature Mining
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WIKIPEDIA
The Free Encyclopedia
Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikimedia Shop

* |nteraction
Help
About Wikipedia
Community partal
Recent changes
Contact page

F Tools

Article Talk

Create account & Logir

Read Edit View history

Metformin

From Wikipedia, the free encyclopedia

......................... Metformin
min; sold as Glucophage) is an oral antidiabetic
drug in the biguanide class. It is the first-line drug of NH  NH
choice for the treatment of type 2 diabetes. in ~
particular, in overweight and obese people and those Tl H NH;

with normal kidney function [ jts use in
gestational diabetes has been limited by safety
concerns. It is also used in the treatment of
polycystic ovary syndrome, and has been
investigated for other diseases where insulin
resistance may be an important factor. Metformin
works by suppressing glucose production by the liver.

Other names [hide]

Metformin is the only antidiabetic drug that has been
conclusively shown to prevent the cardiovascular
complications of diabetes. It helps reduce LOL
cholesteral and triglyceride levels, and is not

M, A-Dimethylimidedicarbonimidic diamide

Identifiers

CAS number 657-24-9

Q



Ensemble Methods

medlinePlus wiki

literature ) labOnline

Classifiers

Combine Classifications

Output &

Diagram source: http://cse-wiki.unl.edu/wiki/index.php/Combining_Classifiers
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Adam Wright: adam_wright@harvard.edu
Dean Sittig: dean.f.sittig@uth.tmc.edu
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