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Project 8: User Interface for Radiation Therapy Cohort Selection 
Project Members: Domonique Carbajal, Keefer Chern 
Mentors: Dr. Todd McNutt, Pranav Lakshminarayanan 
 
Goal: ​Develop a User Interface that will allow researchers and clinicians the ability to select a 
patient cohort based upon any number of the variables in available patient information and view 
historic patient outcomes 
 
Background: ​There exists a SQL database which contains large amounts of data for different 
types of cancers and a website connecting with this database (Oncospace). For example, there 
is data for 1,550 head and neck radiation therapy patients with up to 6 years follow up and data 
for 2,096 prostate cancer patients. A website written in C# is connected with this database 
which has visualizations for different types of data. Some of these visualizations include 
distribution of clinical assessments and patient demographics. Each patient data point holds a 
variety of information, which can be categorized into static, longitudinal, or derived variables. 
Static variables are information about the patient that does not change throughout treatment. 
Examples of static variables are date of birth, race, gender, and diagnosis. Longitudinal 
variables are information that should change throughout the course of treatment and recovery. 
Typically these variables change as a function of time. An example of a longitudinal variable is 
duration and onset of symptoms. Lastly, we have the derived variables, which are information 
that require a mathematical computation to be applied to extract useful data out of. An example 
of such variable is the dose volume histogram, where each patient has a set of points making 
up a curve that must be looked at in its entirety. 
 
Motivation:​ This data can be used for a significant amount of applications in regards to 
research and clinical care. There is a desire for doctors and researchers in applying this data for 
quality reporting, decision support, and studies. Specifically, quality reporting includes analyzing 
disparities of care, practicing quality reporting, and safety. Decision support includes toxicity 
prediction, data-driven quality control, and treatment adaptation. Lastly, research applications 
for this data include performing clinical trials and answering biological questions. Gaining all the 
benefits from the data available requires an easy to use system that can relay the information 
desired in a comprehensive format. 
 
Problem:​ Currently, there is no quick and intuitive way to select patient cohorts from this 
database other than through a free text SQL Query. This requires knowledge of the exact 
variable names and some familiarity with the language. There are also no visuals of the 
outcomes of these patients selected by these many variables. Researchers hoping to compare 
groups or select a group to further study are prevented from fully utilizing the data available. 
 
Technical Approach: 
As seen in the block diagram below, the project involves the use of SQL and C#. Our approach 
is to create the code that will be able to manage the many variables and provide interfaces for 
those variables as cohort selection. The code that presents the options visually will be in C#. 
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The data will be handled with SQL queries which involves an understanding of the variable 
types and a method to connect the web display with the data being accessed. The user should 
be able to traverse the database in an intuitive manner following the database’s schema. The 
interface should be able to join and link tables together for the cohort in regards to user’s 
desired parameters. A tool will be created that connects these two aspects of the project, most 
likely a JavaScript embedding to help with the connection.  
 

 
 
Inputs: The user should be able to select through scroll down options of all the possible 
variables for cohort selection from the data. For each parameter the user should be able to add 
specifications. The user should also be able to input these variable selections and specifications 
into a terminal on the webpage similar to that of the current SQL terminal. The main method of 
inputting parameters should be more intuitive and allow for quick reloading of previously 
selected parameters. 
 
Outputs: Firstly, a clear table display of all the patients within the cohort selected from the 
inputs. Secondly, appropriate visualizations and a statistical outputs that can be used on the 
cohorts selected. Visualizations will include a bar chart of selected toxicities with options to alter 
to normalized y axis (percentage of cohort), or an option to compare cohorts in line plot by 
prevalence of a chosen toxicity. Also, the user should be able to export the selected variables 
into a text file that can be used to reload a specific query quickly. 
 
Libraries/packages/frameworks: 

I. SQL  
A. SQL Server Management Studio 

1. Is a software application used for configuring, managing, and 
administering all components within a SQL server. This software will be 
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used for data manipulation and data extraction in regards to the database 
schema. 

II. Intermediary Code 
A. Crossroads.js 

1. Is a routing library that parses string input and then decides which actions 
should be executed by pattern matching. We plan on using this in 
processing user parameters and then use the processed inputs on the 
database. 

B. HEAD.js 
1. Is a library used for resource loading and feature detection. We plan on 

using this to develop the query loading method. 
III. Website 

A. D3.js 
1. JavaScript library for producing dynamic, interactive data visualizations in 

web browsers. We plan to use it for the data visualizations. 
B. Chart.js 

1. Library used for creating simple, clean and engaging charts. We plan to 
use it for the data visualizations. 

C. MetricsGraphics.js 
1. MetricsGraphics.js is a library built on top of D3 that is optimized for 

visualizing and laying out time-series data. We plan on using it for data 
visualizations, especially for time series data. 

D. React.js 
1. JavaScript library for building user interfaces. We plan on using this to 

develop the user interface that can be used on the website. 
 
Deliverables: 
 
Minimum:​ UI and algorithm allowing for static variable(age, race, gender, diagnosis) selection 
of cohort with code and documentation. 
Expected:​ Longitudinal variable (duration/onset of symptoms, Dose Volume Histogram 
comparison) selection of cohort with code and documentation. Query saving and loading 
implementation. 
Maximum:​ Derived variable selection (min/mean/max dose, volume of region of interest) of 
cohorts with code and documentation. 
 
Milestones: 
 

Milestone Date Status Measurable 

Presentation And 
Proposal 

2/14-2/28 In Process Complete presentation and email 
proposal 
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Familiarize self with 
code and database  

 In Process Be capable of editing website and 
understanding existing code 

UI set up to allow for 
cohort selection with 
Static variables. 

3/18 To Do Perform a cohort selection, have report 
of code and documentation 

UI set up to allow for 
cohort selection with 
Longitudinal variables 

4/19 To Do Perform a cohort selection, have report 
of code and documentation 

Query Load and Save 
Parameters 

4/5 To Do Successfully save query and load 
independently on site 

UI set up to allow for 
cohort selection with 
derived variables 

4/30 To Do Perform a cohort selection, have report 
of code and documentation 

 
Timeline:  

 
 
Dependency: 
 

Dependency Plan to Resolve Estimated Resolution Date Resolved
? 
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Access to Database and Website Talk to Dr. McNutt 2/12/19 Yes 

Access to Previous Code Talk to Dr. McNutt/Pranav 2/14/19 Yes 

Access to Clinicians or Researchers to 
Test Usability 

Pranav as the Tester 2/15/19 Yes 

 
Management Plan: 
 

Keefer Domonique 

Frontend (C# and JavaScript) Backend (SQL, Python) 

Parameter Management (Saving and 
Loading) 

Data Manipulation 

Developing the UI Data Extraction 

Data Visualization Connection between C# and 
python/JavaScript 

Statistical analysis and output Communication between frontend and 
backend. 

 
Coordination: 
Meetings: 

Weekly meetings with Dr. McNutt and Pranav on Fridays 
Extra meetings with Pranav by appointment. 
Team biweekly meetings on Monday and Wednesday 

Communication: 
Hopkins Email 

Code Storage: 
Github with private repository 

Report/Documentation Storage: 
JHBox 

 
Reading List: 
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