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Marshall Informatics Platform



Data Warehouse



Combine 
Different 
Sources of 
Data



OLAP 
CUBE:
Hub and 
Spoke 
Design



Access to Unstructured Data
The patient has lost appetite for a month anorexic 
gradually and she cannot tolerate meat she lost 
weight about 6-7 pounds for the past 2 months 
nonintentional
Family history: Grandmother with colon cancer and 
daughter with lung cancer and metastasis 
Hypertension and diabetes from other side they 
called regarding the patient she is
OB/GYN: Hysterectomy at age of XX she is a mother 
of X kids X boys and X girls denies any bleeding and 
discharge
Social history: She lives with her daughter and 
granddaughter,  … 4 dogs and 1 cat, the patient 
reported HIV testing and she was negative

Sudden weight loss 

Mother with large family

Pet Owner

Family history Cancer



Data Extraction



How do we 
extract Data
SQL

Description: “Children 24 months or younger who had a diagnosis of Acute bronchiolitis and were admitted between the 
1 July 2015 and 30 June 2017 in the specified departments.”



Common 
Language 
Runtime User 
Defined 
Functions



Visualization



Historical Graphics



Real Time Graphics



Machine Learning



Why Machine Learning
Machine Learning (ML) can accurately classify and 
accurately predict disease as well as other medical 
events.

 Classifier models: Used for differential 
diagnosis, outcome  prediction, etc.

 Regression models: patient survival, 
length of stay, laboratory values, etc.



Supervised learning
• Prediction
• Classification (discrete labels), 
• Regression (real values)

Unsupervised learning
• Clustering
• Probability distribution estimation
• Finding association (in features)
• Dimension reduction 

How do Computers Learn



Brownlee (2018). Welcome to Machine Learning Mastery: https://machinelearningmastery.com/

Algorithm Mind Map



Machine Learning Pipeline

MODEL

DATA



Embed 
Machine 
Learning 
in SQL



Programming



Why Programming

Device Programming, especially smartphone applications, can provide 
new ways to acquire, transport, store, process, and secure personalized 
patient data to deliver meaningful results. 



An Example



Extraction of Baseline Data From Hospital Notes

Statement Symptoms Present Symptoms Not Present

Patient says he is feeling fatigue for the last 3-4 
months

Fatigue

He has lower abdominal cramping 3 x weekly Abdominal cramping

Patient states episodes of nausea Nausea

Patient denies heartburn Heartburn

Patient denies fever Fever

Patient denies chills chills



Text mining



Patient at Baseline



Next Day



Outcome
Good

Bad

Time



What Happens During An Intervention

Intervention



New 
Drug

Ref: nausea

Automatic Readout
A significant rise in rate (r2) 
occurred between the 24 Oct 
2019 and 30 Oct 2019. Slope 
compared to Sep 2019 report 
show increase in symptoms.

Analyze the Intervention 



Develop Novel Medical Technologies for Specific 
Chronic Diseases or Events

Trends are 
interpreted as a 

simplified 
readout

Unstructured and 
Structured data is 
gathered

Sent to a 
machine 
learning 

algorithm

a data model to 
predict trends is 

created



How Can Novel Medical Technologies Benefit 
The Appalachian Community

• Remote individuals can now participate in the health care value 
matrix with minimal costs in ways not possible in the past. 

• Algorithms, developed by Appalachian medical experts, can provide 
standardized guidance for specific chronic conditions at little or no 
cost.
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