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Selecting the ‘right’ patient 
population
• Defining inclusion & exclusion 

criteria to patients that may 
see a clinical benefit

• Use RWD sources to quantify 
prevalence

Streamlining recruitment process
• Pragmatic trial design to 

reduce the burden on 
participants

• Clear educational materials 
for both clinicians and 
patients 

Optimizing site selection
• Sites with experienced 

clinician investigators 
• Sites that can provide all care 

required in the study protocol 

Innovative study designs
• Single arm studies with 

External Control Arms (ECAs) 
to lower recruitment targets

• Bayesian trial designs without 
fixed recruitment targets

Recruiting patients for 
clinical trials is hard!

25% of clinical trials are discontinued 
before completion and the number 
one cause is challenges in patient 
recruitment.

I n a d ult  ca nce r t ria ls, b e twe e n 20% 
a nd  50% fa il to  com p le te  o r we re  
una b le  to  re a ch re cruitm e nt  g oa ls.

A hug e  p rio rity o f clinica l t ria l d e sig n 
is to  op t im ize  fo r cost  e ffe ct ive  
re cruitm e nt  o f p a rt icip a nts.
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Even the most well designed trials may struggle to 
recruit

Recruitment can struggle due to:
- Poor understanding of the benefit to participants
- Poor site selection with limited eligible participants to recruit
- Large scale disruptions to healthcare (e.g., COVID -19 pandemic)
- Running out of funding or withdrawal of funding for the study

This can lead to early termination, where researchers have to attempt to analyze the data 
collected to date.

These incomplete trial dataset are underpowered and difficult to use to draw statistically 
significant treatment effects
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Can Generative models and synthetic data be used to draw better conclusions from 
underpowered studies?
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Insufficient accrual in clinical trials
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Replicability of results
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Because synthesis introduces additional variation, 
this needs to be accounted for to get valid estimates

3 of 4



4 of 4



Generative AI Models

Sequential Decision Trees (SEQ)

Bayesian Network (BN)

Tabular Variational Autoencoder (TVAE)

Conditional Generative Adversarial Network (CTGAN)

Bootstrap



Method

Original dataset 
with ‘N’ number of 

patients

Drop the last ‘r’ 
proportion of 

patients

Reduced training 
dataset with 

(1-r)N patients

Analyze

Combine

Synthetic datasets

Augment

Replicability 
Metrics

Combine

Fidelity 
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Generator Augmented datasets 
with  ‘N’ number of 

patients 

Measure 
distance

Analyze



Fidelity metric
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Downstream analysis
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Replicability Metrics

Estimate agreement
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Order effect ?
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Insufficient accrual in clinical trials – results (1/2)
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Insufficient accrual in clinical trials – 
results (2/2)
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Limitations
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• This work only used completed breast cancer trials, findings need to be reproduced in other 
therapeutic areas

• Marginal treatment effects were more difficult to reproduce
• Only looked at treatment effect not safety data
• Certain generative models require more data to train so may not be suitable for small trials 

with low recruitment → p re -t ra ine d  g e ne ra t ive  m od e ls m a y b e  b e t te r su ite d  fo r the se  typ e s 
o f sm a ll t ria ls

• Only looke d  a t  t ria ls tha t  ha d  t ru ly com p le te d , the re  m a y b e  confound ing  d iffe re nce s in  
cha ra cte rist ics o f t ria ls tha t  d o  vs d o  no t  hit  the ir re cruitm e nt  ta rg e ts tha t  lim it  the  
g e ne ra liza b ility o f the se  find ing s
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Future of clinical trial augmentation with synthetic data

For sponsors & CROs For patients For regulators

• A broader set of analytic tools to 
gain meaningful insights from 
trials that are discontinued early 

• More cost effective clinical trials

• Augmenting control arms to lower 
recruitment targets and use 
alternate allocation ratios

• Prospectively design trials with 
lower recruitment targets due to 
synthetic data

• Participant data from 
discontinued trials are better used

• Rare disease trials that may have 
very long recruitment windows 
could gain insights sooner

• New drugs are able to come to 
market sooner to help patients 
with conditions that have few 
treatment options

• Receive submissions that include 
evidence from trials rescued with 
synthetic data

• Prospectively lower recruitment 
targets with synthetic data
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If the  lim ita t ions o f our find ing s a re  a d d re sse d  in fu ture  re se a rch

Italicized use cases are being validated through active research!



QUESTIONS
cc: an untrained eye - https://www.flickr.com/photos/26312642@N00
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