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M What are highly efficient clinical trials?
An i nfographic view of Gatesod pr efandmidald-inc@mpexountiies h t

Why do we need smarter clinical @ Know disease burden and epidemiology to optimally answer the
trials? guestion

Clinical trials have ot changed much in the 70 Rates of disease can differ widely even within countries. Choosing trial settings that are in
years since the methodology was adopted. The ~ the most affected environments translates to greater power for trials to detect events and

first randomized trial was, arguably, a global quicker answers to clinical questions.
health trial. It was the 1948 streptomycin trial for e e
tuberculosis; conducted in post-war Britain. {

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:

@ Use clinical trial simulations

30% savings in clinical study

Traditional trials typically plan the entire trial at T el Use of computer simulations is an approach used by the pharmaceutical industry to Ve TETS

the outset and, with few excerptions, do not , .. optimize the many decisions required in a clinical trial design. Simulations minimize risk _
ggligﬂeeg%'ﬂ‘mt?; ‘t)rri'gl'sng'rep';'::}nTa{ii‘l'ttg;”g%|Oba| ! ~ and allow for estimation of expected resources. Free- and open-source software for trial 30% faster trials

health trials, whether they are individually 5 simulations is openly available, e.g. https:/github.com/MTEKSciencesInc/HECT 30% greater likelihood of trial
randomized or cluster randomized. Yet there are X resulting in an

more important developments in clinical @ Be open to ad aptatlons actionable finding
research and technology that indicate important . . . . . A . pa . . . .
efficiency can be gained by applying a new Adapting a clinical trial based on accumulating evidence enables optimizing sample size = This strategy is quickly being
approach. and dosages or stopping early for futility. Platform trial designs enable stopping treatment P adopted across the

arms or adding patients to more effective arms while sustaining trial investments. = Foundation and with

Example of clinical trial efficiency grantees. It requires the

. , . . . = education of staff, grantees,

Panigrahi et al. (Nature 2017) was a randomized XIS o @ Em P | oy Interim evaluations and the wider Scier?tific
clinical trial investigating the effect of one week ; e . - . PR : p community. This is global
of L. Plantarum symbiotic treatment for %* Pre-specified interim evaluations permit trialists to look at data as it accumulates in health b0r>r’owing thg o
newbomns to prevent sepsis. The trial was ' 3 order to ensure, for example, the trial is not enrolling too many or too few patients. practices from cutting edge
planned to enroll up to 8,442 infants with three semo SsZ. A Data monitoring committees and designs with interim evaluations are accepted and drug development to achieve
planned interim looks allowing for early stopping. expected by the US Food & Drug Administration and the European Medicines Agency. greater efficiency, impact,
The trial terminated for superiority after enrolling Collaborate & and lives saved.
4,556 infants showing a 40% relative reduction Leave a footpr| nt
in sepsis. communicate S . . . . ’

] ) . Ny ) ) Non-disruptive human resource utilization is key. Investing in training of staff is Q "o [
P:rsti‘;‘ o Sim Lrje{/e?ilédlthgt%f)re us i ngCdllaporatingiwith 6s i ndi ypically resource-intensive and takes staff outside of their usual routines for the 3
participant ‘ev other investigators minimizes duration of the trial only to let them go after trial completion. Similarly, laboratory
frequent interim analyses could have reduced | I I t d— h . , h .
the sample size further by 2,000. This could also ~ CVET@ppIng clinical questions an infrastructure built for a trial can be relevant for future trials. Established :
have resuilted in 18 months reduction in time for ~ rédundancy of trials. organizations, such as icddr,b or KEMRI, are examples of infrastructure built through
trial completion. Communication with others reduces ongoing research opportunities that improve over time.

= waste of limited resources.
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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

Run the study in the place where disease
burden allows impact to be shown earliest.
Rather than using partners & implementers

Know disease

with whom you have a relationship, use
data-driven optimization. Be deliberate in
choosing the right research question.

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.

Clinical trials with multiple sites,
across multiple & dif
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.

U cBrfinft

Leave a
footprint

Collaborate &

burden &
epidemiology to
optimally answer
the question

Use
clinical trial
simulations

Be open to
adaptations

cdie ©

Employ
interim
evaluations

Using a type of data science called
6simul ationd model s t
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.

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.

knowledge
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M What are highly efficient clinical trials?
Aone-sentence description of The Bill & Melinda Gat e

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 adaptationd when
Implemented effectively, it can enable future research on-site
continuously enough to avoid losing site capabillity.

-
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B What are we solving for?
Challenges with using traditional approaches to clinical research in low- and middle-income countries

Disease Burden

A Long trials, study site not located near highest burden
A Low number of clinical events creates limited insights
A Population not able to answer the question

Design

A Underpowered studies fail

A Overpowered studies last too long

A Design not facilitating perpetual infrastructure

APl 6s gambl e wiriskingtools use of de

Collaboration

AReplicating previous O6unknowndé inconcl

A Overlapping clinical questions
A Intervention fails to scale to new sites
A Sticking to a single trial site

Uusi Vv ¢

Site Footprint

A Not engaging the community, no discourse
A Disrupting LMIC employment

A Abandoning trial infrastructure/assets

A Not sharing STEM roles beyond global North

]
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Bl Know disease burden & epidemiology to optimally answer the question
Ensuring burden of disease is as high as is pract.

-
Cone
]

A ldentify a study site with adequate =
d |Sease bu rd en to man ag e r| S k of Understanding the relative contributions of the broad health sector cﬁanges to

. . sub-national USM reductions is difficult, however, what is clear is that the USM
fal I ure an d ensure s h 0 rter d u ratl on transitions have not been equal between counties and over time. The counties

A Red uce Sl IOS by u nderstand | ng any with the highest levels of USM in 1965-1970 experienced the greatest reductions

while those with lower starting levels had smaller changes observed over the 49-

|n-ﬂ|ght Stud |es th at are add reSS| ng year period. Children born in Homa Bay county were 5 times as likely to die

. . . . before age 5 as children born in Nyeri county in 1965 and reduced to 3-8 times by
simi Iar CI In |Ca.| q ueStlonS 2013. The Western part of the country was the worst place to be born and
H H H remained the most disadvantaged through to 2013. These are areas characterized
A Build partnerships with gprictung

by high HIV prevalence [21] and intense malaria transmission [46]. Conversely

collaborators who can add value to high USM in Northern part of the cguatry especiall Turkana conny couldpe

th e Work explained by harsh arid condition: gy Public Health
[4-7] Research article = Open Access | Open Peer Review

Sub national variation and inequalities in under-five
mortality in Kenya since 1965

Peter M. Macharia i% @ , Emanuele Giorgi, Pamela N. Thuranira, Noel K, Joseph, Benn Sartorius,
Robert W. Snow and Emelda A. Okiro

BMC Public Health 2019 19:146
https://doi.org/10.1186/512889-019-6474-1 © The Author(s). 2019
Received: 25 October 2018 = Accepted: 24 January 2019 = Published: 4 February 2019

-
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ll Use clinical trial simulations
Planning optimal trial design requires custom or open-source software and machine learning

In a September 2017 speech to the Regulatory Affairs Professional Society, Gottlieb went further and
specifically emphasized the value of modeling and simulation (also referred to as model-informed drug

A H el ps m an ag e r S k Of a fal Ied trl al development) in drug development, stating that “almost 100 percent of all new drug applications for
A Q u antlfl eS Seve rlty Of S u b_o ptl m al d 9C|S | o nS new molecular entities have components of modeling and simulation.” Gottlieb also discussed the

importance of having the FDA's policies and regulatory procedures keep pace with the increasing

A Leads to Optlmal trlal dGSIgn sophistication and complexity of these methodologies.
A |dentifies unnecessarily large sample sizes e — |5 ©

A |dentifies under-powered sample sizes

A Optimizes dose ranges & trial duration

A Optimizes sizes of different arms

A May answer questions that used to require
running a trial

- A |
- i A I
A Ubiquitous presence in pharma, other - A !
A Plethora Of ConSUItlng flrmS & SOftware A Plenty of supported, commercial AGatesod has fund:
software programs exist of free- and open-source

software, 6HECT

-
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. B eo p en '[O ad aptatl ons Example of funding increases for designs

18 open to adaptations
Todayods most 1 nnovat i v-wialadjustnehts designs i ncl ude mid

1

A Standing platform trials make use of multiple pre-planned

10 .
. . : : : ne
adaptations are designed to optimize compassion & J -
efficacy for the greatest number of study participants 4 s "
A Platform trials with pre-planned adaptations have huge | e o+ wamme meesaices
potential in the context of global health vaccine T I
eﬁ:e Ct I Ve n e S S StU d I e S Figure 4 Sources of funding for adaptive design clinical trials. Number of trials receiving funding from each type of source.

Data prior to 2002 reflect only literature review results and data after 2002 reflect combined literature review and ClinicalTrials.

: : : ; The NICE-GUT trial protocol: a
A Other_ innovative designs such as efﬁcacy-to- randomised, placebo controlled trial of
effectiveness, seamless, and adaptive allow oral nitazoxanide for the empiric
f . treatment of acute gastroenteritis among
or pre-planned changes to make the trial Australian Aboriginal children
P . HIV self-testing alone or with additional interventions, including
more eﬂ:ICIent and ImpathUI financial incentives, and linkage to care or prevention among male
: : : partners of antenatal care clinic attendees in Malawi: An adaptive
A These tr|aIS are happenlng In LM IC tOday multi-arm, multi-stage cluster randomised trial
A Fundi ng is increasing across all sources Dereen Sekai, Thokan ks, Hoass ismvncds, Rctrd vy Kabameriadeg. T
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Employ interim evaluations

Use of data monitoring committees can trigger adjustments as the trial proceeds

A External committee review enables study
to remain blinded

A Pre-planned adjustments may be
triggered from viewing data mid-trial

A The more interim evaluations the better
ANo more 6foreverod o
A Enables stopping for superiority, futility

A May identify homogeneous sub-
populations showing differentially better
outcomes than the aggregated cohort

A Data safety & monitoring committees are
encouraged by

r

Duration of Trial (# weeks)

=

Subject Sample Size

§§§§

8

- Median

o

_39596)

Duration, Phase Il Trials

72 (IQR

."' ||2(IQR|I!'
68-184)

3000
2000

1000

128 (IQR
| 50-375)

o

Adap!ive S!andard

e r P ower
Sample Size, Phase |l Trials

Median
102 (IQR
79-192)

Median

T T
Adaptive Standard

g 8

Duration of Trial (# weeks)
»
8

. 3

o

Duration, Phase Ill Trials

ple Size

481 (10R
|212:616)

7| Median ®®® Median 'l‘.
144 (IQR 191.5 (IQR °
72.251) § * 88-285) ([
v -
Adaptive Standard

rF1_a S
Sample Size, Phase Il Trials

Median
388.5 (IOR!
204-602)

Standard

Median

T
Adaptive

regu | at Ords could bk aditsBd 6as8d on interim data were both shorter

and showed a need for larger sample sizes.
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Ml Collaborate & communicate
Ask colleagues, locals what has failed before; increase sites & countries per trial; avoid overlapping questions

A Many trials were never published regardless of
the outcome. Build a network of collaborators and .
Increased collaborations:
We are achieving strong intra-African, South-South and North-South collaborations.

Shared knOWIedge to he I p d ISCover im portant Among the Ieading research countries, only 4% scientific outputs have significant intra-
unleb“Shed flndlngs African collaborations

APl 6 s must cheforendesignc at e =

A 4% of clinical research outputs had intra-African
collaboration
A Invest in multiple study sites across more than - W
one country: expands disease burden and
likelihood that interventions will scale beyond a

single site
A Sync on endpoints, phenotypes, common
definitions to make results actionable

-
https://www.youtube.com/watch?v=vxitOYhugyQ . . i
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M Leave afootprint
Discourse with the community; continuous employment; sustain or recycle infrastructure

A Discourse & transparency will help manage potential
human resource disruption, spikes in employment/ ,
unemployment post-trial N

AEngagement with commUniay(‘)aL-'(ij‘
reaction about waste and negative effects, leads to =
Aptoi al O, appreciation of

A Makes population more educated, more comfortable
with the intervention(s) = :
A Standing platform trials offer continuous employment () ‘f};_;_;_;
and ability for staff to progress to leadership, or = d
become entrepreneurs

A Platform trials mitigate fears of early stopping

-
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Bl Benefits of highly efficient clinical trials
Faster outcomes, more patients benefit, more chance of implementation success

A Faster translation of benefits to patients

A More patients in studies allocated to most
successful treatment arms

A More efficient spend of funding dollars
means more funding available for
additional studies

A Supports fixed/ local capacity and less
employment disruption

A Smarter sample sizes mean trials end with
conclusive & sound findings

A Trial sites co-located with target disease
burden means target enrollment is fast and
study can end earlier

A Trial sites co-located with target disease
burden mean that effective interventions
directly benefit the local population. Win-win
for researchers and local communities.

A Increased likelihood for pharma investments
in LMIC trials & local capacity

A More LMIC STEM jobs over time

A Boosts intra-African partnerships

-
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M Advisory Board for Highly Efficient Clinical Trials

Gates Foundationds growing body of expert practiti
.,

] "',, BILL & MELINDA GATES

CONTROL AND PREVENTION

(

Medicines Control Authority of Zimbabwe

MAKERERE UNIVERSITY
Hubs for Trials
IIIl M RC Methodology Research
lw UNIVERSITY OF
Malawi-Liverpool-Wellcome Trust Clinical Research Programme
P 9 OXFORD
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