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Summary

10-year Vision 
● Revolutionize trial data management

● Combining Historical and Synthetic Data

● Accelerate Design, Analysis, Submission

● Full life cycle: Compound to Consumer

● Expanding internal access to data, tools

● Will release most pieces as Open Source

● Looking for Collaborators
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PHUSE Open Data Repository | 30+ Years Historical Data
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Using Open Data allows users to trace a drug’s entire lifecycle:
* starting with chemical compounds (NLM’s PubChem)
* through clinical trials (ClinicalTrials.gov, WHO’s ITPR)
* documentation on regulatory pathway (IND, NDA, etc.)
* reported adverse events (FDA’s FAERS)
* manufacturer payments to providers (HHS’ OpenPayments)
* Medicare reimbursement data (CMS’ Provider Utilization and Payment Data)
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Synthetic Health Data | On-demand, At Scale, No Restrictions
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Realistic yet
fake full 
name

User-defined
age range, and
gender, race %.

Real city / town.
With Latitude,
Longitude
for mapping.
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Synthetic Health Data | On-demand, At Scale, No Restrictions
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SNOMED-CT 
codes

Full concept 
description

UMLS CUI code 
included as well
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Lifecycle of Medical Device or Pharma Product

Lifecycle
● Market Research: what 

disease / condition to target?

● Novel Compound: substance 
with expected positive impact

● Regulatory Submission: data 
submitted to seek clearance

● Approval: regulatory clearance 
to market in target jurisdiction

● Withdrawal / recall: end of the 
device’s / drug’s usable life
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Predicting Outcomes | 10-Year Vision
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Prediction Level 01
Simulate the full regulatory 
submission package from the 
chemical structure of the new 
compound.

● Historical data of chemical 
structures cleared earlier

● Synthetic data of Subjects. 
Even before FPI.

Prediction Level 02
Simulate taking a new 
compound all the way out to 
regulatory approval.

● Historical data of approval 
pathway followed by 
previous devices / drugs in 
similar class.

Prediction Level 03
Simulate the entire life-cycle 
of a new compound out to 
the marketing and revenue-
producing stage.

● Historical data of usage, 
reimbursement

● Synthetic simulation of 
target population
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Phase I | Build a Synthetic Population 
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Synthetic Population
● Create scientifically-accurate 

Synthetic Persons.

● Create full Synthetic Personal 
Health Record for each 
Person:

conditions
devices
drugs
lab results

● Simulate hospital visits from 
Electronic Health Records 
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Phase II | Run a Synthetic Clinical Trial
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Start Data Mgmt. Early
● Build study in EDC

● With trial-specific parameters

● Populate each CRF with 
realistic, fake synthetic data

● Simulate RWD coming from 
non-CRF data sources
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Phase III | Synthetic Submission
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Start Analysis Before FPI
● Build, test, and validate entire 

analysis process early

● Prepare a test full submission 
with synthetic data

● Generate all documents, 
reports, tables and figures
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Accelerating Analysis | Trial Designer
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Integrated Simulation
● Build, test, and analyze each 

trial from one User Interface

● Web-based tool avoids vendor 
lock-in, compatibility issues

● Different roles, user access
● Trial Designer to be available 

later this year (Open Source)
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Phase IV | Post-trial Modeling
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Predict Operating Life
● Use historical data to predict 

adverse events: device, drug

● Simulate uploading synth trial 
results to ClinicalTrials.gov
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Phase V | Population Modeling
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Prescription Patterns
● Use historical data to model 

marketing pathways

● (US-specific) Medicare data
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Looking for Collaborators

Fund or Provide Requirements 
● Sponsors

● CROs

● Regulators
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Contact Us

Co-authors 
● José C. Lacal

Jose.Lacal@NIHPO.com

● Stuart Malcolm
Stuart.Malcolm@Veramed.co.uk
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