
Python에서
EMR데이터 (생존)분석

따라하기

Soo-Heang Eo, Lead Data Scientist
HuToM



Python에서
EMR데이터 (생존)분석

따라하기

Soo-Heang Eo, Lead Data Scientist
HuToM



Background



EMR (Electronic Medical Records) Data

https://en.wikipedia.org/wiki/Electronic_health_record

Systematized collection of patient and 
population electronically-stored health 
information in a digital format including
• Demographics
• medical history
• medication and allergies
• immunization status
• laboratory test results
• radiology images
• vital signs
• personal statistics like age and weight  
• billing information

https://en.wikipedia.org/wiki/Electronic_health_record


EMR vs. EHR?

https://doctors.practo.com/emr-vs-ehr-whats-difference/ https://sooyongshin.wordpress.com/2017/05/14/healthcare-
data-data-data-2-clinical-data-data-in-emr/

https://doctors.practo.com/emr-vs-ehr-whats-difference/
https://sooyongshin.wordpress.com/2017/05/14/healthcare-data-data-data-2-clinical-data-data-in-emr/


MIMIC III DatasetTitle

99 https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides

https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides


Publicly Available EMR Dataset

https://github.com/beamandrew/medical-data

https://github.com/beamandrew/medical-data


Publicly Available EMR Dataset

https://www.nature.com/articles/sdata201635.pdf

MIMIC Critical Care Data I2B2 Clinical Notes (NLP) Data

https://www.i2b2.org/NLP/DataSets/Main.php

https://www.nature.com/articles/sdata201635.pdf
https://www.i2b2.org/NLP/DataSets/Main.php


Publicly Available EMR Dataset

https://www.nature.com/articles/sdata201635.pdf

MIMIC Critical Care Data I2B2 Clinical Notes Data

https://www.i2b2.org/NLP/DataSets/Main.php

https://www.nature.com/articles/sdata201635.pdf
https://www.i2b2.org/NLP/DataSets/Main.php


MIMIC III Dataset

Medical Information Mart for Intensive Care
• Single Centre: Beth Israel Deaconess Medical 

Centre
• U.S. Based (Boston, MA)
• Has MICU, SICU, CCU, CSRU, TSICU, ...

• Detailed in-ICU information derived from: 
electronic medical records, critical care 
information systems, lab system,...

• Limited out-of-ICU information (social security 
death masterfile)

• >60,000 ICU stays, 
>40,000 patients (2002-2012)

https://github.com/MIT-LCP/mimic-workshop/tree/master/intro_to_mimic

https://github.com/MIT-LCP/mimic-workshop/tree/master/intro_to_mimic


MIMIC 

Data Analysis



ACESS MIMIC Dataset

https://mimic.physionet.org/gettingstarted/access/

https://mimic.physionet.org/gettingstarted/access/


ACESS MIMIC Dataset

https://mimic.physionet.org/gettingstarted/access/

https://mimic.physionet.org/gettingstarted/access/


DOWNLOAD MIMIC dataset

https://github.com/SpiroGanas/MIMIC3py/tree/master/MIMIC3py

https://github.com/SpiroGanas/MIMIC3py/tree/master/MIMIC3py


Connect  to the MIMIC 

https://github.com/MIT-LCP/bhi-bsn-challenge

https://github.com/MIT-LCP/bhi-bsn-challenge


Connect to the MIMIC Dataset (EASY WAY)

https://physionet.org/works/MIMICIIIClinicalDatabaseDemo/

https://physionet.org/works/MIMICIIIClinicalDatabaseDemo/


Tools for MIMIC

https://github.com/MIT-LCP/mimic-workshop

https://github.com/MIT-LCP/mimic-workshop


Relational database
(a collection of linked spreadsheets) 

1111

https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides

Navigating MIMIC

https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides


Patient tracking tables

12

patients admissions icustays

subject_id
hadm_id

icustay_id

icustay_id

icustay_id
hadm_id

https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides

https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides


Navigating MIMIC

https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides

Other data tables

14

diagnoses_icd

procedures_icd

caregivers

prescriptions

Hospital assigned diagnosis codes

Medications ordered for a patient

Hospital assigned procedure codes

Caregivers who have recorded data 

Events tables

13

chartevents

labevents

Charted observations for a patient

Lab measurements both within 
hospital and outpatient clinics

Microbiology measurements and 
sensitivities

inputevents

microbiology
events

Input fluids (e.g. intravenous  
medications)

Deidentified patient notesnoteevents

https://github.com/MIT-LCP/bhi-bsn-challenge/tree/master/slides


Navigating MIMIC

https://github.com/MIT-LCP/mimic-workshop/tree/master/temp

https://github.com/MIT-LCP/mimic-workshop/tree/master/temp


Navigating MIMIC

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb


Navigating MIMIC

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb


Navigating MIMIC

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb

https://mimic.physionet.org/mimictables/admissions/

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb
https://mimic.physionet.org/mimictables/admissions/


Navigating MIMIC

https://github.com/MIT-LCP/mimic-workshop/tree/master/temp

https://github.com/MIT-LCP/mimic-workshop/tree/master/temp


Navigating MIMIC

https://github.com/MIT-LCP/mimic-workshop/tree/master/temp

https://github.com/MIT-LCP/mimic-workshop/tree/master/temp


Navigating MIMIC

https://github.com/MIT-LCP/mimic-code/blob/master/notebooks/tableone-demo.ipynb

https://github.com/MIT-LCP/mimic-code/blob/master/notebooks/tableone-demo.ipynb


Navigating MIMIC



Navigating MIMIC (GLM)

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb

https://github.com/MIT-LCP/bhi-bsn-challenge/blob/master/challenge-demo.ipynb


Navigating MIMIC (Clinical Text)

https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709

NOTEEVENTS— contains all notes for each 

hospitalization (links with HADM_ID)

https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709


https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709

Navigating MIMIC (Clinical Text)
NOTEEVENTS— contains all notes for each hospitalization (links with HADM_ID)

https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709


https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709

Navigating MIMIC (Clinical Text)

https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709


https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709

Navigating MIMIC (Clinical Text)

https://towardsdatascience.com/introduction-to-clinical-natural-language-processing-predicting-hospital-readmission-with-1736d52bc709




Discussion



Synthetic Data 

How bots are created?

Admitted
(March 8 2012)

Date of birth
(July 4 1948)

A first admission A second admission

Discharged
(March 19 2012)

Primary diagnosis:
“Heart failure, Left ventricular failure”
(ICD-10: I50.1)

Admitted
(October 29 2016)

Discharged
(November 6 2016)

Primary diagnosis:
“Alcoholic fatty liver”
(ICD-10: K70.0)

Laboratory
measurements

Laboratory
measurements

What are EMRBots?
Because EMRs are subject to confidentiality requirements, accessing 
and analyzing EMR databases is a privilege given to only a small 
number of individuals. 



Clinical Text 

Aggarwal et al. (2018). HEDEA: A Python Tool for Extracting and Analysing Semi-structured Information from Medical Records



Clinical Text Mining using Deep Learning

https://arxiv.org/pdf/1904.03323.pdf

https://arxiv.org/pdf/1904.03323.pdf


Clinical Text Mining using Deep Learning

https://github.com/EmilyAlsentzer/clinicalBERT

https://github.com/EmilyAlsentzer/clinicalBERT


We need SPEED! Large-scale data processing

https://github.com/ProKarma-Inc/TAP-readmissions-reduction

https://github.com/ProKarma-Inc/TAP-readmissions-reduction


Large-scale data processing

https://github.com/joychak/mortality-prediction https://github.com/bryantravissmith/In-Hospital-Mortality-Predictions-With-
Scala-on-MIMIC-III

https://github.com/joychak/mortality-prediction
https://github.com/bryantravissmith/In-Hospital-Mortality-Predictions-With-Scala-on-MIMIC-III


Large-scale data processing

https://github.com/GoogleCloudPlatform/healthcare/blob/master/d
atathon/anzics18/tutorial.Rmd

https://github.com/MIT-LCP/mimic-
code/tree/master/buildmimic/bigquery

https://github.com/GoogleCloudPlatform/healthcare/blob/master/datathon/anzics18/tutorial.Rmd
https://github.com/MIT-LCP/mimic-code/tree/master/buildmimic/bigquery


Advanced Analysis (Survival Analysis)

https://github.com/sebp/scikit-survival

https://github.com/CamDavidsonPilon/lifelines

Tanigawa and Pfhol (2017)

https://github.com/sebp/scikit-survival
https://github.com/CamDavidsonPilon/lifelines


Conclusion



R vs. Python



Surgical Data Science

https://www.nature.com/articles/s41551-017-0132-7

The age of computer integrated surgery (CIS) with patient specific data

Vedula and Hager (2017, Innov Surg Sci)


