
TwinRCTsTM reduce 
control arm sizes for 
rare neurodegenerative 
diseases

CASE STUDY



Bringing a drug to market requires multiple clinical trials with increasingly larger numbers of patients. 
Timelines for phase 3 trials can extend as long as four years, making the status quo inefficient and 
unsustainable. For rare neurodegenerative diseases with few available treatments like Huntington’s 
Disease (HD) and Amyotrophic Lateral Sclerosis (ALS), longer trial timelines translate to delays in 
bringing new treatments to patients who need them most.   

By using machine learning to leverage the wealth of existing patient data from completed clinical 
trials, our technology reduces the number of patients required in the control arm. Smaller trial sizes 
shorten typical enrollment timelines by months, enabling patients to access new treatments sooner. 

Here we describe how our regulatory-suitable TwinRCTTM solution achieves the goal  
of reducing control arm sizes by approximately 21% for Phase 3 trials in HD and ALS.

Long clinical trial timelines delay patient access to 
novel therapies

TwinRCTs—
Smaller trials with 
robust, regulatory-
suitable evidence

THE CHALLENGE

THE SOLUTION

A TwinRCT is a randomized controlled trial that generates regulatory-
suitable clinical evidence with a smaller study. TwinRCTs are powered 
by prognostic digital twins, machine-learning generated predictions of 
a patient’s prognosis as if they were randomized to the control arm. 

Digital twins are created using baseline data collected at the beginning 
of a trial from all enrolled patients regardless of randomization 
assignment, and are used as baseline covariates in the primary analysis, 
allowing for precise estimates of treatment effects.

• Make trials more attractive to patients 
• Attain faster enrollment periods
• Achieve a higher probability for success

Typical timelines and 
number of patients 
per phase for RCTs

Source: FDA

https://www.fda.gov/patients/drug-development-process/step-3-clinical-research


TwinRCTs reduce the size of control arms up to 21%   
in HD and 22% in ALS trials

IMPACT

Comparing TwinRCTs to traditional RCTs

21%
Percentage of Fewer 

Patients in Control Arm

52
*Absolute Number of Fewer 

Patients in Control Arm

Huntington’s Disease — Early to late stages

Primary Endpoint: UHDRS-TMS at 12 months

22% 55
Percentage of Fewer 

Patients in Control Arm
*Absolute Number of Fewer 

Patients in Control Arm

Amyotrophic Lateral Sclerosis - Familial or Sporadic

Primary Endpoint: ALSFRS-R at 12 months
*Absolute numbers of fewer patients in the control arm of a 

300-patient study, assuming a 1:1 randomization ratio.

This is a hypothetical digital twin of a 
clinical trial patient with HD. For clarity, we 
have included four different endpoints at 
three different visits. Actual digital twins 
include multiple endpoints (e.g., UHDRS 
Parts II, III, and IV, composite, Trail A Time, 
Mini–Mental State Examination, CGI-S), 
and safety assessments, including CSSR-S, 
labs, and vital signs for each patient.

CGI-S = Clinical Global Impression- Severity; C-SSRS = Columbia-Suicide Severity Rating Scale; 
UHDRS-TMS = Unified Huntington’s Disease Rating Scale-Total Motor Score; UHDRS-TFC = UHDRS-
Total Functional Capacity; PBAs = Problem Behavioral Assessment, short version.

Incorporating predicted outcomes calculated from a patient’s digital twin with PROCOVA1
TM enables us 

to estimate a more precise treatment effect while ensuring strict control of type-1 error rate. For HD, this 
approach can be used to reduce the percentage or absolute* number of fewer patients in the control 
arm by up to 21% or 52 patients, respectively. 

For ALS, this can be used to reduce the percentage or absolute* number of fewer patients in the control 
arm by up to 22% or 55 patients, respectively. Absolute numbers of fewer patients in the control arm 
were calculated for a 300-patient study, assuming a 1:1 randomization ratio.

1PROCOVA™ is our three-step regulatory framework, see page 3



In March 2022, the European Medicines Agency published a draft qualification opinion using our 
PROCOVA procedure. PROCOVA provides the regulatory framework for implementing our TwinRCT 
solution and ensures robust clinical evidence is generated by decreasing uncertainty in treatment 
effect estimates and strictly controlling type-I error rates.

Our three-step regulatory framework

PROCOVA

PROCOVA consists 
of three steps:

1. Training a prognostic machine learning model on historical 
data and then evaluating the model by comparing digital 
twin outcomes to measured outcomes.

2. Estimating the sample size required for a prospective study 
and then designing the primary analysis of the TwinRCT.

3. Executing the TwinRCT and then estimating the treatment 
effect from the completed study. Digital twins are used as a 
covariate in an adjusted analysis of the trial data.

1.  Train and evaluate 
the prognostic model

2.  Estimate sample size 
and design the trial

3.  Execute the trial and 
estimate treatment effect

https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-advice-protocol-assistance/novel-methodologies-biomarkers/opinions-letters-support-qualification-novel-methodologies-medicine-development#prognostic-covariate-adjustment-(procova%E2%84%A2)-section


TwinRCTs enable smaller, more efficient clinical trials—significantly accelerating timelines and helping 
to bring effective therapies to patients sooner. In these case studies, we’ve shown how TwinRCTs can 
reduce the size of control arms by approximately 21% for Phase 3 trials in HD and ALS.

With programs in neurology and immunology and inflammation (I&I), Unlearn will continue to expand 
into new therapeutic areas. We are seeking partners to adopt this novel approach and accelerate 
clinical development programs across different disease areas. TwinRCTs seamlessly integrate into 
clinical trial protocols and have applications at multiple stages of clinical development.

We partner with sponsors to run TwinRCTs and help get novel therapies to patients sooner.

Partner with us

Huntington’s Disease
TwinRCTs can reduce the size of control arms up to 21% when powered for Unified Huntington’s Disease Rating 
Scale-Total Motor Score (UHDRS-TMS), one of the most common primary endpoints used in HD clinical trials. For 
this analysis, Unlearn developed, trained, and validated a prognostic model using the Enroll-HD PDS5 dataset, 
which combines data from one observational study (Enroll-HD) and two registries (Registry V2, Registry V3) 
obtained from the CHDI Foundation. After the model was finalized, its performance was estimated by calculating 
Pearson correlations between the observed outcomes and the digital twin predictions for various motor, cognitive, 
functional, and behavioral endpoints. 

Amyotrophic Lateral Sclerosis
TwinRCTs enable control arm size reductions of up to 22% when powered for Amyotrophic Lateral Sclerosis 
Functional Rating Scale-Revised (ALSFRS-R), one of the most common primary endpoints used in ALS clinical 
trials. For this analysis, Unlearn developed and trained a prognostic model with data from the Pooled Resource 
Open-Access ALS Clinical Trials (PRO-ACT) database. PRO-ACT consolidated data from 16 completed phase 
2 and 3 ALS clinical trials and one observational study comprising over 8 million de-identified longitudinally 
collected data points from over 8,600 individuals with ALS. After the model was finalized, its performance 
was analyzed using a held-out dataset distinct from the training dataset. Pearson correlations were calculated 
between the observed outcomes and digital twin predictions for common endpoints.

METHODS

• Alzheimer’s Disease
• Multiple Sclerosis 
• Amyotrophic Lateral Sclerosis 
• Huntington Disease 
• Parkinson’s Disease

• Systemic Lupis Erythematosus 
• Rheumatoid Arthritis 
• Psoriasis
• Crohn’s Disease
• Ulcerative Colitis
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