Technologies for Visualization of Big Medical Text Data
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ABSTRACT

The ISTC Big Data Analytics Working Group (BigDAWG) project allows users to
explore and analyze heterogeneous data sets that vary in size, schema, and
organization. One use case for BigDawg is the MIMIC II public data set, which
contains multiple years of ICU reports for thousands of patients at Boston’s Beth
Israel Deaconess Hospital.

In this poster, we highlight the technologies that enable topic modeling over the
corpus of MIMIC documents: D4M, Graphulo, and Vega. The result is a prototype
system that visualizes the content of a given medical report using the BigDAWG API.

SYSTEM PROTOTYPE

The diagram to the right depicts the steps for processing data into query-ready
form, and then steps to answer a visualization query from a client through the
BigDAWG web service. We show a sample of input data, the technology used for
processing, and a sample of resulting data for each step. Data originates from raw
text files, Accumulo stores intermediate and processed data, and a client web
browser presents a query and visualization interface.

All operations except for the Non-negative matrix factorization (NMF) step do not
require holding an entire dataset in the memory of a single node. D4M's ingest step
leverages pMATLAB to ingest triples into Accumulo from multiple processes;
Graphulo runs within Accumulo’s tablet servers, gaining parallelism and minimizing
data movement; and Vega visualizes only the topics relevant to the client.

FUTURE WORK

Patient ID: 01369 ~ Record Type: Nursing_Other Record #: 45

--CON'T TO MONITOR. NEEDS T&C WITH AM LAB5. SEE LAB
S5LIPS PLS. OFFER SUPPORT TO PT AND FAMILY. 7 SKIN
CONSULT FOR BUTTOCKS. PLAN TO TX IN AM?7 A--
HEMODYNAMICALLY STABLE. REMAINS ON NATRECOR. CARDIAC--
REMAINS ON NATRECOR GTT UNCHANGED FROM YESTERDAY.HR A-
FEB CONTROLLED WITH RATE <90. 5PB 110-130/70'5. DENIES
CHEST PAIN AND C/0 SOB WHILE EATING
OCCASIONALLY.BILATERAL PEDAL PULSES VIA DOPPLER. FEET
REMAIN EDEMATOUS. COPING--FAMILY IN TO VISIT. PT IS
SAD ABOUT NOT IMPROVING QUICKLY. HE HAS SLEPT OFTEN IN
SHORT NAPS. ENDO--BS 202. COVERED WITH SSRI. RECEIVED
AM STANDING NPH INSULIN DOSE. GI--BOWEL MEDS GIVEN. NO
5TOOL. +BS . PER PT, HE HAS NOT MOVED BOWELS FOR 3
DAYS. APPETITE FAIR. GU--RESPONDED TO 120MG IV LASIX
WITH DIURESIS >500 CC. BUN/CR DOWN FROM YESTERDAY.
URINE IS WITH LESS SEDIMENT THAN YESTERDAY. ID--
AFEBRILE . RECIEVED 3RD DOSE OF ABX. NEEDS 1 MORE

DOSE. NURSING PROGRESS NOTE 0700-1900 PAIN--C/0 R
FOOT PAIN. MEDICATED WITH 2 PERCOCET FOR SOME RELIEF.
PT ONLY C/0 PAIN IN FOOT WHEN FOOT IS TOUCHED. RESP--
WEARING 02 VIA 4L NC. SA02 93-97%. LUNGS CLEAR
BILATERALLY THIS AFTERNOON. STRONG PRODUCTIVE COUGH .
SKIN--BUTTOCKS WITH PURPLE AREA ON CLEAVAGE

BILATERAL CHEEKS. SKIN IS5 INTACT HOWEVER. PLACED ON
KINAIR BED. PT TURNS ON HIS BACK REGARDLESS OF BEING

- Use original ICU data directly from PostgreSQL by
creating a BigDAWG "shim,” instead of exporting
from PostgreSQL to text files for pre-processing and
loading into Accumulo.

- Accelerate an NMF variant that does not require
holding data in memory, which enables distributed
execution in an Accumulo instance via Graphulo.

- Explore alternative visualization tools for processed
medical data, as well as techniques that consider
word position beyond bag-of-words approaches.
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(" Doc002"',’word|lung’ ,"0.167")
(" Doc003"',"word|icu’ ,70.019")
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1. Degree filter out insignificant words
2. Restrict words to a medical dictionary
3. Weigh words with TF-IDF*
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*Term Frequency-Inverse Document Frequency
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D4M is used as an Octave library
composing Associative Array
algebra with database queries.

Graphulo
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Graphulo is a server-side matrix
math and graph algorithm library
for the Accumulo database.

BigDAWG

BigDAWG is a federated web
service that marshals queries
over a variety of databases and
their distinct data models.
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