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Master Protocols are complex innovative designs that 
offer tangible benefits to both sponsors and patients 
including increased patient centricity, and efficiency in drug 
development. Randomisation, with Adaptive Design Features, 
is an essential study design element of Master Protocols that 
contributes towards patient centricity. However, for the patient 
centric benefits to be realised, the Randomisation System must 
be implemented appropriately with the necessary flexibility. 
This paper will focus on how the Randomisation design and 
system implementation of Master Protocols can effectively 
achieve patient centricity.

Master Protocols (e.g., Basket, Umbrella, and Platform trial 
designs) are complex innovative designs that offer tangible benefits 
to both sponsors and patients. The FDA defines a Master Protocol 
as “a protocol designed with multiple sub-studies, which may have 
different objectives and involve coordinated efforts to evaluate one or 
more medical products in one or more diseases or conditions within 
the overall study structure.” 1 Compared with conducting a traditional 
stand-alone trial, Master Protocols offer several benefits such as 
increased flexibility and efficiency in drug development, the ability 
to share control arms/reduced sample sizes, shared infrastructure, 
increased data quality and patient centricity.2 Therefore, Master 
Protocols have the potential to identify treatments that are effective 
or ineffective quicker than traditional trials. 

The growing enthusiasm of Master Protocols is attributed to recent 
successful trials within various therapeutic areas such as COVID-19, 
glioblastoma, oncology, and amyotrophic lateral sclerosis.3 Master 
Protocols are efficacious within both small scale and larger scale 
patient populations. In relatively small patient populations, Master 
Protocols are able to efficiently and effectively test multiple targeted 
agents/therapeutic strategies.4 For instance, Master Protocols have 
the ability to provide optimal therapy customisation to individuals 
with specific biomarkers, as demonstrated by successful FDA 
indication approvals of biomarker-targeted Master Protocol trials.5 
Regarding the larger scale, the FDA indicates that the efficiencies 
within the Master Protocol framework are particularly beneficial 
during public health emergency settings such as COVID-19 when 
there is a need to find effective therapies at a rapid pace.2 Across 
the COVID-19 health emergency, numerous traditional trials 
yielded no significant findings, whereas several Master Protocols 
(e.g., NIH’s Accelerating COVID-19 Therapeutic Interventions and 
Vaccines (ACTIV) studies), continue to produce reliable evidence 
for investigational therapies.3 Further, the FDA expects that Master 
Protocols will continue to play an important role within COVID-19, 
as well as any potential future pandemics.2

Whether it be on the larger or smaller scale, the Master Protocol 
framework is well-suited to deliver efficient patient-centred clinical 
trials.3 As such, since Master Protocols have the ability to adapt 
by design, this enables continuous learning and has significant 
advantages for patients.6 In particular, two major hallmarks of 
innovation of Master Protocols are study design (i.e., Randomisation 
with Adaptive Features) and infrastructure (Randomisation 
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Processes).4 This paper will describe the Adaptive Design Features 
related to Randomisation and how they are applied to Master 
Protocols, their implementation within the Randomisation System, 
and how these components can achieve patient centric benefits. 

Study Design: Adaptive Design Features Related to Randomisation
Before entering the world of Master Protocols, it is important to 
understand the basic concepts of Adaptive Design Features related 
to Randomisation. The FDA defines an adaptive design as “a clinical 
trial design that allows for prospectively planned modifications to 
one or more aspects of the design based on accumulating data from 
subjects in the trial.” 7 Thus, an adaptive design allows for a trial to 
adapt mid-study, where these adaptations are planned and specified 
in the study’s protocol.  

Common adaptations that impact randomisation include:

•	 Introducing new treatments
•	 Dropping existing treatments
•	 Pausing and restarting treatments
•	 Adjusting treatment allocation ratios or assignment probabilities
•	 Sample size readjustment.

Implementing Randomisation in an adaptive trial design differs 
greatly from that of a traditional study design. In a traditional study 
design, the included treatments and allocation ratio are the same for 
the entire study. For instance, patients are randomised to one of two 
treatments in a 1:1 ratio. In this typical scenario, one randomisation 
schedule is generated and used for patient randomisation across the 
study’s duration. Whereas in an adaptive design, the randomisation 
schedule structure may change depending on the planned 
adaptations. For example, a study starts with three treatment groups 
assigned in a 1:1:1 ratio. Then based on the results of an interim 
analysis, one of those treatments could be dropped or a fourth 
treatment could be added. Therefore, the randomisation could change 
to either assigning in a 1:1 ratio or a 1:1:1:1 ratio respectively. Having 
one randomisation schedule that is fixed with three treatments in 
a 1:1:1 ratio would not support these possible adaptations. A flexible 
randomisation scheme with additional randomisation schedules 
would be needed.

Master Protocols with Adaptive Design Features are like standard 
adaptive designs, but with additional dimensions of complexity. 
Standard adaptive designs are one dimension where the same 
adaptations are applied to the entire study. If treatment were dropped, it 
would be excluded from the study’s randomisation schedule. Whereas 
Master Protocols are studies that have multiple dimensions such as 
different subgroups, sub-protocols, sub-studies, etc. In the Master 
Protocol framework, treatment may be dropped in one subgroup’s 
randomisation schedule, and a new treatment may be added in another 
subgroup. The adaptations need to be managed independently for each 
dimension’s (subgroup’s) randomisation. Another example is the case of 
biomarker-targeted treatments, where only patients who are biomarker-
positive are eligible for that biomarker-targeted treatment, and those 
who do not have the biomarker are ineligible. Here, there is varying 
eligibility based on the included treatments that may or may not target 
specific biomarkers. The varying eligibility needs to be managed to 
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allow or not allow patient assignment based on biomarker-targeted 
treatments and biomarker presence. 

Infrastructure: Randomisation System Implementation
Due to the complexity involved, the implementation and 
management of randomisation for Master Protocols often require a 
robust Randomisation System (e.g., web-based randomisation system 
(WBRS), Interactive Response Technology (IRT), Randomisation Trial 
Supply Management System (RTSM)). As such, the Randomisation 
System plays a critical role in the operations of a Master Protocol. 
Successful implementation of the Randomisation System requires 
that adaptations are executed with minimal disruptions. 

Take the case of a study implementing a single fixed randomisation 
schedule with the initial study parameters (e.g., included treatments/ 
ratio) without accounting for any possible adaptations. With this 
set-up, if a new treatment is introduced, then a new randomisation 
schedule needs to be created and imported into the Randomisation 
System. While this approach works, it is disruptive since it incurs 
time, effort, and study downtime. A more efficient approach involves 
implementing flexibility in the Randomisation System by being able 
to execute these adaptations in real-time without having to create a 
new list.

Every Master Protocol is different, which means that each study’s 
optimal level of flexibility also differs. Planned adaptations are 
specified within the study’s protocol. Some protocols may explicitly 
detail the adaptations (e.g., which treatments could be added, which 
treatments could be dropped), while others may not. For example, a 
protocol states that new treatments can be introduced throughout 
the study’s duration as they are discovered. Since they are yet to be 
discovered, they cannot be explicitly specified in the initial protocol 
and will be included in an amendment once identified. If new 
treatments are expected, but not yet identified, the Randomisation 
System ideally would be built to allow new treatments to enter the 
randomisation scheme dynamically through flexible Randomisation 
System functionality. Likewise, any adaptations specified within the 
protocol that impact the randomisation schedule (e.g., ratios adjusted, 

treatments can be paused/re-opened/dropped) should be accounted 
for as well. 

Randomisation Design and Implementation  
Impacting Patient Centricity
Adaptive Design Features related to Randomisation can result in 
patient centric benefits. However, the effectiveness is related to how 
efficient adaptations can be executed within the Randomisation 
System. Table 1 summarises Adaptive Features related to the 
study’s randomisation design, how these features can benefit 
patient centricity and what is required for the implementation of 
the Randomisation System for efficiency. The optimal goal is for 
the Randomisation System to handle these adaptations in real time 
without having to create new randomisation schedule(s) for each 
adaptation. 

Randomisation System Operational Partner
Master Protocols require the involvement of more stakeholders and 
key operational partners than traditional clinical trials. Due to the 
inherent complexity associated with Master Protocols and level of 
expertise needed for successful implementation, the consideration and 
selection of operational partners is an essential part of the planning 
process for sponsors. To guide the appropriate implementation of 
Master Protocols, the Clinical Trials Transformation Initiative (CTTI) 
(a dedicated group focused on innovation of clinical trials co-founded 
by Duke University and the FDA)9 developed a robust set of resources.10 
CTTI uses the terminology “operational partner” rather than “vendor” 
due to their critical contributions these organisations make during the 
development and implementation of Master Protocols.11 Per CTTI’s 
Operations Partners Assessment tool resource, the Randomisation 
System “plays a vital role in study success, as it uniquely sits within 
a clinical study’s EDC and database infrastructure.”11 Thus, to be 
selected as the Randomisation System Operational Partner, the 
provider needs to demonstrate that their tools and processes can 
support master protocols.3 Since the Randomisation System provider 
is considered a key operational partner, they should encompass 
experience and expertise in Master Protocols and offer consultancy/ 
guidance on implementation to be effective.11

Study Design:
Adaptive Features Patient Centric Benefits Study Implementation: Randomisation 

System Requirements

Introducing New Treatments Opportunity to identify most effective 
treatment(s) for patients4,6  

Ability to add new Treatments within 
Randomisation Schedule(s)

Drop Ineffective Treatments (and Pause/ 
Restart for Interim Analyses)

Improves outcomes of patients enrolled in 
trials8

Ability to stop patient assignment for 
dropped / paused Treatments, and ability to 
restart within Randomisation Schedule(s)

Treatment Allocation Ratio Adjustments/ 
Response Adaptive Methods

Higher possibility to receive more promising 
arms; improves patient outcomes6,8 

Ability to adapt to the randomisation 
schedule’s allocation ratio within 
Randomisation Schedule(s)

Enrichment / Precision Medicine/ 
Biomarker-Targeted

Optimal therapy customisation to 
individual patients5

Ability to account for patient-level and 
subgroup-level treatment eligibility in the 
Randomisation

Change to Control Arm if Standard of Care 
changes

Flexibility for the study to adapt/not 
terminate2,8  

Ability to add new Control Arm and drop 
previous Control Arm from Randomisation

Shared Control Arm Potentially less patients assigned to 
control1,2,6,8  

Usually impacts ratio weights of involved 
active treatments requiring ability to adjust 
allocation ratio within Randomisation 
Schedule(s) 

Table 1. Adaptive Features in Randomisation Design, Associated Patient Centric Benefits, and Randomisation System Implementation 
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Once the Randomisation System Operational Partner is 
selected, it is recommended to begin discussions on randomisation 
implementation early in the planning phase. Operational partners 
are in a “key position to contribute crucial feedback about trial design 
feasibility when they are engaged early in the planning stages.”3 

The extent of required stakeholder coordination, infrastructure 
requirements, and complex trial design elements can considerably 
extend the start-up time for a Master Protocol compared to traditional 
single-purpose trial.4 To ensure successful implementation, sponsors, 
and operational partners must communicate frequently to identify 
challenges and establish the optimal level of flexibility.3 Thus, it is 
essential to make sure that there is substantial time included within 
the start-up plan for these randomisation implementation discussions. 
Therefore, Randomisation System provider selection should start 
early during the planning process with careful considerations to 
ensure their technology has the capability to achieve the required 
level of flexibility.  

Conclusion
Master Protocols can have several advantages such as efficiency 
in drug development and patient centric benefits. Regarding the 
Adaptive Features within a Master Protocol’s Randomisation, realising 
the patient centricity benefits are contingent upon how efficient 
the adaptations can occur during the trial. Efficient adaptations 
can successfully be implemented within the Randomisation 
System when the appropriate Randomisation Operational partner 
is selected with the necessary expertise and technical capabilities, 
and collaborations amongst the key stakeholders occur early 
within the planning phase. While this paper focuses on the patient 
centric benefits specific to Randomisation within the study design 
and implementation, there are many ways that Master Protocols 
can have patient centric benefits in other areas (e.g., standardised 
protocol processes, patient advocacy groups, site-management, 
study governance). To maximise patient centricity overall, it is equally 
important to also give ample consideration for the selection of other 
key operational partners (e.g., contract research organisations (CROs), 
safety management, electronic data capture/management, central 
labs, central institutional review boards). The selected operational 
partners, together with the sponsor stakeholders, can effectively 
collaborate working on the study design and implementation for 
Master Protocols to effectively achieve optimal patient centricity. 
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