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My background

Academic biostatistics Healthcare tech
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Flatiron’s mission is to serve cancer patients and our 
partners by dramatically improving treatment and 
accelerating research.

Our Mission
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Flatiron processes EHR data at scale
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What is a data scientist?
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What is a data scientist at Flatiron Health?

At least 3 functional teams that may perform “data science” work:

1. Quantitative Sciences (epidemiologists, biostatisticians, “data scientists”)
2. Data insights engineering (engineers tied closely to products and 

customers, “data scientists”)
3. Software engineering (engineers, often with computer science background, 

work on a wide range of software development, “data scientists”)
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What types of teams do we work on?

Staffed to cross-functional teams with oncologists, product managers, and 
many others

Examples of cross-functional product teams:

1. Endpoints development and validation
2. Machine learning platforms
3. Clinical trials

8
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What is the collaborative process like?

Agile software development: set of values and principles for software 
development that include adaptive planning, frequent delivery, simplicity, 
close daily collaboration, rapid and flexible response to changing 
requirements1

Team “ceremonies”

- Daily standups
- Sprint planning
- Retros
- Blameless postmortems
-

1. Beck, et al. (2001) "Principles behind the Agile Manifesto"
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Sprint planning

● Sprints can vary in length, often 2 weeks
● Create tickets for work, or pull tickets in from the backlog
● Estimate complexity, not time
● Decide what is in scope for the sprint, and what is “below the line”
● Pick a name and start sprinting!
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Frequent delivery: What exactly do we deliver?

● Analysis plans and/or design documents
● Code and code reviews
● Lab notebooks
● QA reports
● Analysis results
● Dashboards
● Datasets
● Presentations
● Publications

11
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Focus on the “why”, not the “who”

12



© Flatiron Health 2017

Collaboratively compiled onboarding advice

Compiled by and for new team members, especially those working in tech for 
the first time:

1. Be proactive, vocalize when blocked
2. Submit incomplete work: “30% feedback”
3. Let others know what you do and don’t know
4. Projects are not owned by any single person
5. Plan for interdependencies
6. Simpler is better

13
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Journey to Flatiron Health: Elizabeth Sweeney, PhD 
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Journey to Flatiron Health: Elizabeth Sweeney, PhD 
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Background: Oncology Endpoints
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● Overall Survival (OS) is commonly accepted as primary measure of 
efficacy of given intervention.

● One (of many) issues with OS is that the follow-up to observe deaths long 
and expensive.

● Alternative: Progression-Free Survival (PFS) as a surrogate endpoint for 
OS in oncology research.

● PFS is the the length of time during and after the treatment of a disease 
that a patient lives with the disease but it does not get worse.
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PFS and OS
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Underlying true events

PFS

1L therapy start Progression Death

OS
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Real World Endpoints 
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● Work to develop and validate a real-world 
progression endpoint in advanced non-small cell lung 
cancer (aNSCLC) derived from electronic medical 
records (EMRs)
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Clinical Trial Real World 
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Stringent criteria for a progression 
event (RECIST criteria) 

Patients come to the clinical at 
predetermined time intervals to be 
assessed for progression with 
radiologic scans 

Progression is anchored on 
information in a clinician note

Patients come to the clinical at 
different times, which can depend 
on how sick the patient is
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Scan timing: Constant Monitoring Setting
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Underlying true events

Progression assessment 
done constantly

Observed progression 
event

1L therapy start Progression Death
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Scan timing: Clinical Trial Setting
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Underlying true events

Progression assessment 
schedule

Observed progression 
event

1L therapy start Progression Death

Assessment 1 Assessment 2 Assessment 3
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Scan timing: Real World Setting 
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Underlying true events

Progression assessment 
during clinic visits

Observed progression 
event

1L therapy start Progression Death

Assessment 1 Assessment 2
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Surveillance Bias 
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Surveillance bias is where a patient’s outcome appears better/worse, not 
because of more severe underlying disease, but rather because we have 
more/less opportunities to observe it leading to... 

● biased estimates of progression-free survival (PFS) and other 
progression-based outcomes

● biased estimates of treatment effects when the assessment frequency 
differs between comparator groups
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Underlying true events

Patient 1

1L therapy start Progression Death

Assessment 1 Assessment 2

Patient 2

Assessment 1 Assessment 2 Assessment 3 Assessment 4
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Goal
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Determine the impact and biases introduced by 
differential progression assessment scan timing on 
real world progression in the aNSCLC patient cohort.
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Flatiron Quantitative Scientist Workflow 
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1. Write Statistical Analysis Plan (SAP) 
2. Feedback on SAP  
3. Code 
4. Code Review 
5. Synthesize Results with the Team  
6. Present final results to the Flatiron Research 

Oncology team 
7. Publications
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● Use                            and make R Markdown reports

● Internal R package called FlatironR

● R style guide that is modeled off of the Google R Style 
guide 

 

https://google.github.io/styleguide/Rguide.xml
https://google.github.io/styleguide/Rguide.xml
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● We use a lot of the Hadley 
Wickham packages (dplyr, 
purr, etc.)

● Reading group for R for 
Data Science 

● Bi-weekly R working group 
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Flatiron Quantitative Scientist Workflow 
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● Code review using Phabricator

● Phabricator is a suite of 
web-based software development 
collaboration tools, including the 
Differential code review tool  

 

https://en.wikipedia.org/wiki/Web_application
https://en.wikipedia.org/wiki/Collaborative_development_environment
https://en.wikipedia.org/wiki/Collaborative_development_environment
https://en.wikipedia.org/wiki/Code_reviewing_software
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Flatiron Quantitative Scientist Workflow 
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Goal
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Determine the impact and biases introduced by 
differential progression assessment scan timing on 
real world progression in the aNSCLC patient cohort.
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Survival curves adjusted for potential confounders that 
could be causing the differences between the groups: 

1. age at advanced diagnosis
2. gender
3. region
4. race
5. diagnosis stage
6. biomarker status 
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Practical Implications
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● Estimates of PFS can be biased depending on 
how frequently patients are scanned 

● This can impact our ability to estimate treatment 
effects, especially if the scanning frequency of 
patients differs between a treatment and a control 
group 
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Flatiron Quantitative Scientist Workflow 
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Research Oncology Collaboration
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Weekly meetings with the research oncology team where 
we present the output of our analysis to get feedback 
and direction 

Often share output in the form of R Markdown 
documents  
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My Workflow Differences
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1. Write Statistical Analysis Plan 
(SAP) 

2. Feedback on SAP  
3. Code 
4. Code Review 
5. Synthesize Results with the Team  
6. Present final results to the Flatiron 

Research Oncology team 
7. Publication 

1. Research Question 
2. Code 
3. Write Publication 

Flatiron Academic
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Questions? 
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