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Challenges in Testing Therapeutics for Lyme IACI

• Heterogeneous disease and patient population (e.g., primary 
symptomatology, time since initial infection, variability over time, 
possibility of multiple pathogens)

– Prior trials with small fractions of screened patients ultimately enrolled

• Potential for multifactorial disease processes, likely requiring 
combination therapies for meaningful benefit (e.g., immune 
dysregulation, persistent infection, multiple pathogens)

– Prior NIH trials focused on monotherapy, largely antimicrobials

• Burden and resources required to start and close out each clinical 
trial (universal problem if more than one therapy to be tested)

• Obvious analogies to long COVID
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Avoiding Anticipated Regret

• A substantial fraction of all confirmatory trials fail despite 
promising preliminary results

• Investigators can anticipate the design decisions they are most 
likely to want to “take over” if the trial were to fail

• Areas of “anticipated regret” are promising targets for 
adaptations or trial innovation

• Major risk: investigating therapies that truly lack therapeutic 
benefit
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Adaptive Multifactorial Platform Trial

• An experimental infrastructure designed to evaluate 
multiple treatments, often for a heterogeneous disease, 
intended to continue beyond the evaluation of any 
individual treatment

– Multiple treatments, often administered in combination

– Often a broad group of related diseases or subgroups

– Dynamic list of available treatments, potentially assigned with 
response-adaptive randomization

– Preferred treatments may depend on health system, patient, 
or disease-level characteristics

– Focus is on effective treatment of disease 5



Adaptive Multifactorial Platform Trial

• Adaptive: Available arms, randomization ratios, etc. may 
change in response to accumulating data to treat 
patients more effectively within the trial or improve 
statistical efficiency

• Multifactorial: Multiple “domains” of treatment, with 
options available from each domain (e.g., antimicrobial, 
immunomodulatory, etc.)

• Platform: Intended to continue beyond the testing of 
initial treatment options, with the addition of new 
treatment options
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Potential Features of a Platform Trial
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• Domain 1

– Exp. Rx. 1

– Exp. Rx. 2

– Exp. Rx. 3

– Exp. Rx. 4

– Control

• Domain 2

– Exp. Strategy 1

– Exp. Strategy 2

– Exp. Strategy 3

– Standard/Control

Rx × 1 Rx × 2 Rx × 2 Rx × 2 Rx × 2

Rx × 1 Rx × 2 Rx × 2 Rx × 2 Rx × 2

Rx × 1 Rx × 2 Rx × 2 Rx × 2 Rx × 2

Rx × 0 Rx × 1 Rx × 1 Rx × 1 Rx × 1

Controls in a Multifactorial Platform Trial
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Revisiting Challenges in Lyme IACI

• Heterogeneous disease and afflicted population

– Enroll a broad population, maximize screen “successes”

– Explicitly address/model heterogeneity, including the possibility that best 
treatment(s) depend on subgroup/disease characteristics

• Potential for multifactorial disease processes, likely requiring 
combination therapies for meaningful benefit

– Factorial design to test combination treatments

– Minimize fraction of participants randomized to pure control strategies

• Burden and resources required to start and close out each clinical 
trial

– Seamless dropping and adding of treatment arms to minimize gaps and 
transition costs/delays

23



Final Comments

• An adaptive trial can create a seamless process in which new 
evidence is immediately used to improve trial efficiency, decrease 
the time and cost necessary to evaluate new therapies, and 
improve expected patient outcomes within the trial

• A platform trial extends this process beyond a single treatment or 
few treatments and beyond a homogeneous population, and 
accommodate treatment options that change over time

• A well-designed adaptive, or adaptive platform trial, is 
prespecified and tailored to address the most pressing threats to 
success, while achieving greater statistical efficiency and better 
patient outcomes within the trial
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Key Elements in the Design of a Platform Trial (1)

• Overall Patient Population: Should generally be broadly defined 
to avoid overly limiting the population, given long time horizon

• Subpopulations/Strata: Exhaustive but mutually-exclusive 
subgroups, based on baseline characteristics, that define the 
smallest groups in which you may want to draw different 
conclusions regarding efficacy 

• Initial Interventions: May be limited at the start of the trial
– Domains: A group of therapeutic options sharing a common goal or 

mechanism
– Factors: The set of mutually exclusive options within each domain
– Combinations: Must consider what combinations of factors across 

domains, if any, are excluded from consideration
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Key Elements in the Design of a Platform Trial (2)

• Trial Endpoint: A single primary endpoint is generally chosen to 
“drive” the adaptive design
– Proximate outcomes: more proximate outcomes can be used to inform 

interim decision-making allowing use of information from patients who 
have not yet reaching the primary endpoint

• Decisions Rules: The set of prespecified rules that comprise the 
adaptive design
– Stopping: Criteria for stopping an arm (e.g., for harm or efficacy)
– Randomization: Criteria for modifying randomization (e.g, RAR)
– Enrichment: Criteria for restricting the randomization to selected 

subgroups of patients due to futility or harm in other subgroups
– Phase II/III transition: Bringing a single treatment strategy forward to 

testing against control in a confirmatory setting
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Master Protocol vs Platform Trial

• Master Protocol: A set of standard definitions, procedures, data 
collection and management structures, etc. that can be used to 
implement multiple related clinical trials and yield important 
improvements in quality and operational efficiency.

• Platform Trial: An integrated clinical trial that has the capability to 
evaluate multiple treatments simultaneously, often in 
combination, and with the list of available treatments changing 
over time.

– Perpetual trial: A platform trial that is designed so that it can 
continue indefinitely with the dropping and addition of new 
treatments as appropriate.
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The Adaptive Process for a Platform Trial

Analyze
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per Adaptive Algorithm

No
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Potential Efficiencies or Enhancements

• Structural
– Shared control group
– Informative endpoints (e.g., utility functions)
– Disease progression models

• Adaptations
– Response-adaptive randomization (RAR)
– Early stopping
– Enrichment

• Statistical Approaches
– Hierarchical Models with “borrowing”
– Subgroup- or disease-specific inferences and treatment 

assignments
31
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