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What are highly efficient clinical trials?
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An infographic view of Gatesô preferred approach to clinical research in low- and middle-income countries

Why do we need smarter clinical 
trials?

Clinical trials have not changed much in the 70 
years since the methodology was adopted. The 
first randomized trial was, arguably, a global 
health trial. It was the 1948 streptomycin trial for 
tuberculosis; conducted in post-war Britain.

Traditional trials typically plan the entire trial at 
the outset and, with few excerptions, do not 
deviate from the original plans. Traditionally 
designed clinical trials are the mainstay of global 
health trials, whether they are individually 
randomized or cluster randomized. Yet there are 
more important developments in clinical 
research and technology that indicate important 
efficiency can be gained by applying a new 
approach.

Be open to adaptations
Adapting a clinical trial based on accumulating evidence enables optimizing sample size 
and dosages or stopping early for futility. Platform trial designs enable stopping treatment 
arms or adding patients to more effective arms while sustaining trial investments.

Use clinical trial simulations 
Use of computer simulations is an approach used by the pharmaceutical industry to 
optimize the many decisions required in a clinical trial design. Simulations minimize risk 
and allow for estimation of expected resources. Free- and open-source software for trial 
simulations is openly available, e.g. https://github.com/MTEKSciencesInc/HECT 

Collaborate & 
communicate
Collaborating with 
other investigators minimizes 
overlapping clinical questions and 
redundancy of trials. 
Communication with others reduces 
waste of limited resources.

Know disease burden and epidemiology to optimally answer the 
question

Rates of disease can differ widely even within countries. Choosing trial settings that are in 
the most affected environments translates to greater power for trials to detect events and 
quicker answers to clinical questions.

Leave a footprint
Non-disruptive human resource utilization is key. Investing in training of staff is 
typically resource-intensive and takes staff outside of their usual routines for the 
duration of the trial only to let them go after trial completion. Similarly, laboratory 
infrastructure built for a trial can be relevant for future trials. Established 
organizations, such as icddr,b or KEMRI, are examples of infrastructure built through 
ongoing research opportunities that improve over time. 

Example of clinical trial efficiency

Panigrahi et al. (Nature 2017) was a randomized 
clinical trial investigating the effect of one week 
of L. Plantarum symbiotic treatment for 
newborns to prevent sepsis. The trial was 
planned to enroll up to 8,442 infants with three 
planned interim looks allowing for early stopping. 
The trial terminated for superiority after enrolling 
4,556 infants showing a 40% relative reduction 
in sepsis.

Post-hoc simulations using the trialôs individual 
participant level data revealed that more 
frequent interim analyses could have reduced 
the sample size further by 2,000. This could also 
have resulted in 18 months reduction in time for 
trial completion.

Employ interim evaluations
Pre-specified interim evaluations permit trialists to look at data as it accumulates in 
order to ensure, for example, the trial is not enrolling too many or too few patients. 
Data monitoring committees and designs with interim evaluations are accepted and 
expected by the US Food & Drug Administration and the European Medicines Agency. 

1

2

3

4

5
6

Steps forward

By applying new strategies to 
global health clinical trials, 
we believe we can preserve 
critical resources. We use a 
rule of thumb of:

30% savings in clinical study 
investments

30% faster trials

30% greater likelihood of trial 
resulting in an 
actionable finding

This strategy is quickly being 
adopted across the 
Foundation and with 
grantees. It requires the 
education of staff, grantees, 
and the wider scientific 
community. This is global 
health borrowing the best 
practices from cutting edge 
drug development to achieve 
greater efficiency, impact, 
and lives saved.
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What are highly efficient clinical trials?
Descriptions of each step in our preferred approach to clinical research in low- and middle-income countries
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Know disease 
burden & 

epidemiology to 
optimally answer 

the question

Use 
clinical trial 
simulations

Leave a 
footprint

Be open to 
adaptations

Employ 
interim 

evaluations

Collaborate & 
communicate

Using a type of data science called 
ósimulationô models the most efficient trial 
designs. Specific outputs include the fewest 
necessary subjects, the best interim stopping 
points, trial arms, and dosages, among other 
variables. Trial simulations are ubiquitous in 
pharma and well-known to regulators.

Run the study in the place where disease 
burden allows impact to be shown earliest. 
Rather than using partners & implementers 
with whom you have a relationship, use 
data-driven optimization. Be deliberate in 
choosing the right research question.

Clinical trials with multiple sites, 
across multiple & different academic PIôs 
translates to access to a larger & more 
diverse participant population and more 
knowledge sharing. At the very least, a 
priori communication to understand what 
questions have already been answered 
and what prior mistakes have been made.

Trial designs such as platform trials and 
adaptive trials are built on the concept of 
adjusting the trial mid-course. Unblinded data 
monitoring triggers pre-planned adjustments, 
leading to sample sizes large enough to 
adequately power the study but low enough 
to minimize trial duration and overall cost.

Include pre-planned stopping points where 
blinded data analysis by a data monitoring 
committee may trigger changes to the next 
trial segment. Such changes often lead to 
more efficient, pragmatic, faster, and 
compassionate trials.

Investment is wasted when local research 
staff implementing the trial are trained up 
& effective, but when the trial ends are laid 
off with lab sites left to degrade. Building 
consistent, trained staff who can train 
others is possible with classical platform 
trial designs & other approaches. 
Discourse with the community is key.
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What are highly efficient clinical trials?
A one-sentence description of The Bill & Melinda Gates Foundationsô preferred trial design and approach
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A highly efficient clinical trial is implemented in sites where 

disease burden is adequate for the study design, makes use 

of simulation to explore the influence of variability on the 

study success likelihood, and uses interim evaluations 

enhanced with appropriate in-flight adaptationðwhen 

implemented effectively, it can enable future research on-site 

continuously enough to avoid losing site capability.
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What are we solving for?
Challenges with using traditional approaches to clinical research in low- and middle-income countries
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Disease Burden

ÅLong trials, study site not located near highest burden

ÅLow number of clinical events creates limited insights

ÅPopulation not able to answer the question

Design

ÅUnderpowered studies fail

ÅOverpowered studies last too long

ÅDesign not facilitating perpetual infrastructure

ÅPIôs gamble with no use of de-risking tools

Collaboration

ÅReplicating previous óunknownô inconclusive trials

ÅOverlapping clinical questions

ÅIntervention fails to scale to new sites

ÅSticking to a single trial site

Site Footprint

ÅNot engaging the community, no discourse

ÅDisrupting LMIC employment

ÅAbandoning trial infrastructure/assets

ÅNot sharing STEM roles beyond global North
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Know disease burden & epidemiology to optimally answer the question
Ensuring burden of disease is as high as is practical ensures trials end earlier, compassionate geoôs
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ÅIdentify a study site with adequate 

disease burden to manage risk of 

failure and ensure shorter duration

ÅReduce silos by understanding any 

in-flight studies that are addressing 

similar clinical questions

ÅBuild partnerships with 

collaborators who can add value to 

the work

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6474-1
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Use clinical trial simulations
Planning optimal trial design requires custom or open-source software and machine learning
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ÅPlenty of supported, commercial 

software programs exist

ÅGatesô has funded development 

of free- and open-source 

software, óHECT Simulatorò

ÅHelps manage risk of a failed trial

ÅQuantifies severity of sub-optimal decisions

ÅLeads to optimal trial design

ÅIdentifies unnecessarily large sample sizes

ÅIdentifies under-powered sample sizes

ÅOptimizes dose ranges & trial duration

ÅOptimizes sizes of different arms

ÅMay answer questions that used to require 

running a trial

ÅUbiquitous presence in pharma, other

ÅPlethora of consulting firms & software
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Be open to adaptations
Todayôs most innovative trial designs include mid-trial adjustments
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ÅStanding platform trials make use of multiple pre-planned 

adaptations are designed to optimize compassion & 

efficacy for the greatest number of study participants

ÅPlatform trials with pre-planned adaptations  have huge 

potential in the context of global health vaccine 

effectiveness studies

Example of funding increases for designs 

open to adaptations

ÅOther innovative designs such as efficacy-to-

effectiveness, seamless, and adaptive allow 

for pre-planned changes to make the trial 

more efficient and impactful

ÅThese trials are happening in LMIC today

ÅFunding is increasing across all sources
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Employ interim evaluations
Use of data monitoring committees can trigger adjustments as the trial proceeds
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Trials that could be adjusted based on interim data were both shorter 

and showed a need for larger sample sizes.

ÅExternal committee review enables study 

to remain blinded

ÅPre-planned adjustments may be 

triggered from viewing data mid-trial

ÅThe more interim evaluations the better

ÅNo more óforeverô or underpowered trials

ÅEnables stopping for superiority, futility

ÅMay identify homogeneous sub-

populations showing differentially better 

outcomes than the aggregated cohort

ÅData safety & monitoring committees are 

encouraged by regulators, IRBôs

https://bmjopen.bmj.com/content/8/2/e018320.abstract
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Collaborate & communicate
Ask colleagues, locals what has failed before; increase sites & countries per trial; avoid overlapping questions
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ÅMany trials were never published regardless of 

the outcome. Build a network of collaborators and 

shared knowledge to help discover important 

unpublished findings

ÅPIôs must communicate before design

Å4% of clinical research outputs had intra-African 

collaboration

ÅInvest in multiple study sites across more than 

one country: expands disease burden and 

likelihood that interventions will scale beyond a 

single site

ÅSync on endpoints, phenotypes, common 

definitions to make results actionable

https://www.youtube.com/watch?v=vxitOYhugyQ
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Leave a footprint
Discourse with the community; continuous employment; sustain or recycle infrastructure
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ÅDiscourse & transparency will help manage potential 

human resource disruption, spikes in employment/ 

unemployment post-trial

ÅEngagement with community avoids an ñanti-trialò 

reaction about waste and negative effects, leads to 

ñpro-trialò, appreciation of economic boost

ÅMakes population more educated, more comfortable 

with the intervention(s)

ÅStanding platform trials offer continuous employment 

and ability for staff to progress to leadership, or 

become entrepreneurs

ÅPlatform trials mitigate fears of early stopping
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Benefits of highly efficient clinical trials
Faster outcomes, more patients benefit, more chance of implementation success
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ÅFaster translation of benefits to patients

ÅMore patients in studies allocated to most 

successful treatment arms

ÅMore efficient spend of funding dollars 

means more funding available for 

additional studies

ÅSupports fixed/ local capacity and less 

employment disruption

ÅSmarter sample sizes mean trials end with 

conclusive & sound findings

ÅTrial sites co-located with target disease 

burden means target enrollment is fast and 

study can end earlier

ÅTrial sites co-located with target disease 

burden mean that effective interventions 

directly benefit the local population. Win-win 

for researchers and local communities.

ÅIncreased likelihood for pharma investments 

in LMIC trials & local capacity

ÅMore LMIC STEM jobs over time

ÅBoosts intra-African partnerships
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Advisory Board for Highly Efficient Clinical Trials
Gates Foundationôs growing body of expert practitioners, methods experts, regulators, pharma & funders
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