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Motivation : Electronic health records (EHR) are widely used by many Performance of three different methods on text-level were tested.
hospitals to store and organize patient information; however, the crucial Deep learning method is less suitable due to the limited data source
information is usually buried within the extensive descriptive text. To fully - - and was not used. Among classic machine learning models, Naive
exploit the utility of EHR, natural language processing (NLP) may aid The coronary artery dlsease (CAD) "Sk Bayes shows better performance and rule-based method is applied
doctors to summarize the patient history and status. to category with few instances.

Methods : Given EHR annotated with coronary artery disease (CAD) risk factors recognition mOdel and
Machine learning Deep learning Rule-based

factors, data was cleaned to unify the structure of every EHR. Three

models: rule-based, deep learning and traditional machine learning method type precision recall f1
were compared for their performance then Naive Bayes algorithm and rule- _ _ )
based algorithm are combined and implemented to group each word in text summarization tool aims to track
into categories. Specifically, rule-based algorithm focused on family history
while Naive Bayes is applied to the rest of the categories.

Micro ave | 0.8990 | 0.6689 | 0.1941 | 0.8990 | 0.6470 | 0.777 | 0.8990 | 0.6578 [ 0.3106

Macro ave | 0.8832 | 0.3872 | 0.2272 | 0.7909 | 0.2935 | 0.7706 | 0.8197 | 0.3239 | 0.3509

Weighted

Ve 0.8996 | 0.6487 NA 0.8990 | 0.6470 NA 0.8973 | 0.6439 NA

patients’ risk factors over time and

Fig.5 Evaluation and Comparison of different models

The final model evaluation is done on the document-level to focus on

Proposes d system for clinicians to patient-level statistics. Medication has the best performance due to

its uniqgue word bank. CAD is less ideal perhaps due to original tag

Results : The evaluation is done on a document level to reflect whether a quality. However, the performance of each category has well

patient shows any signs of this risk factor. The weighted F1 score of the manage patient care with reduced supported the document-level risk factor prediction based on
combined model is 0.916. The result is summarized in a user interface. patient’s health record.

Fig.1 General method for modeling and user interface
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Health Record: 2080-10-01 ST— R EEEEEEEEEEEEEIIITTTTTETTTRTRRTTRTRR,
Record date: 2080-10-01 Reason for Visit Sternal pain. History of Present IIIness- M with | CAD, CAD s/p CABG CAD x4 in-. He presents with pain over the lower part of his chest since
_— came on when he was in bed. The pain is located in a specific spot over his breast bone, and is present all the time, worse with coughing, sneezing, or sudden deep breath. No change with
exertion-- did his usual exercises (stretching, leg lifts, crunching) yesterday without a problem. No variation with food. No change with position (e.g., leaning forward). Denies productive cough, fever, T T 1 T T
chills, nausea, diaphoresis, palpitations. No radiation to the jaw or arm. The pain does not remind him of his sx prior to CABG CAD (which he says was exertional SOB), but does feel like his incisional
Combined Model pain after the surgery (which eventually went away completely). ROS as above, otherwise negative in detail. He says his pain is currently gone, and he feels fine lying back in the exam room. Problems D D D 2 0 4 0 6 0 8 1 D
Development Coronary CAD artery disease : s/p CABG  CAD x 4 in [ SERONEGATIVE RA HYPERTENSION  HYPERTENSION ?CARPAL TUNNEL SYNDROME ?RT CAROTID DISEASE (GBesity i) z - 2 z = 3
Diabetes DIABETES mellitus DIABETES type DIABETES 2 Medications AMIODARONE 200 MG (200MG TABLET take 1) PO QD Aspirin  MEDICATION (ACETYLSALICYLIC
Acid) 325MG TABLET PO QD x 30 days ATENOLOL WMEDICATION 50 MG (50MG TABLET take 1) PO QD Enalapril MEDICATION Maleate 10 MG (10MG TABLET take 1) PO QD x 30 days Hctz MEDICATION
(HYDROCHLOROTHIAZIDE) MEDICATION 25MG TABLET take 1 Tablet(s) PO QD Lipitor MEDICATION (ATORVASTATIN) 80 MG (80MG TABLET take 1) PO QHS METFORMIN MEDICATION 850 MG (850MG " " "
TABLET take 1) PO BID Viagra (SILDENAFIL) 100MG TABLET take 0.5 Tablet(s) PO x1 Vicodin Es 7.5/750 (HYDROCODONE 7.5mg + Apap 750mg) 1 TAB PO BID PRN , Mailing hard copy to you. Xanax Flg 6 Evalua tlon Of dO C_Ie Vel rISk fa CtorS
(ALPRAZOLAM) 0.5MG TABLET take 1 Tablet(s) PO BID Allergies NKA Vital Signs PULSE 66 TEMPERATURE 98.7 F O2 SAT 97 BLOOD PRESSURE 135/60 Right arm. BLOOD PRESSURE 132/60 L arm. Physical .
Exam General Appearance Alert, no acute distress, comfortable lying flat on exam table. HEENT PERRL. Moist mucous membranes. Neck No visible JVD. No cervical nodes. Chest Lungs clear, good air
movement, no crackles, wheezes. No focal rhonchi. No pleural rub. + focal tenderness approx 2-3 cm above the xiphoid-- subcutaneous tissue feels a little thicker here, but no fluctuance, erythema,

warmth. No sternal movement wiht palpation. No palpable sternal wire. Cor/Cardiac RRR, + systolic murmur, no rub. ?S4. Abdomen Soft, ND, NT. + bowel sounds. Extremity Warm. No edema. Lab Test
criteria); inverted Ts in II, Ill, AVF. Compared with 8/79-- the QRS complex is slightly narrower. Impression Sternal pain-- non-

is s/p CABG CAD seven months ago. Sx are different from his original anginal pain-- and | suspect he has some

Conclusion

Fig.4 User Interface of - . L .

_ . e performance of risk factor prediction is improved by using a
Risk Factor Summarization System Ver 1.7 multi-model approach. The development of document-level model
and user interface may help summarize patients’ risk factors over
time and help clinicians manage patient care with reduced burden.

In future work, we would aim to improve performance of identifying
these risk factors by incorporating additional rules. We would also
want to get clinician input on the utility of this tool and design

feedback.

Fig.3 Detailed pipeline for modeling and user interface
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