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linicaltrialshaveneverbeenmoreinthe

publiceyethaninthepastyear,astheworld

watchedthedevelopmentofvaccines

againstcovid-19,thediseaseatthecenter

ofthe2020coronaviruspandemic.
Discussionsofstudyphases,e cacy,andsidee ects
dominatedthenews.Themostdistinctivefeatureofthe
vaccinetrialswastheirspeed.Becausethevaccinesare
meantforuniversaldistributionthestudypopulationis,
basically,everyone.Thatuniquefeaturemeansthat
recruitingenoughpeopleforthetrialshasnotbeenthe
obstaclethatitcommonlyis.

Oneofthemostdi cultpartsofmyjobisenrolling
patientsintostudies, saysNicholasBorys,chiefmedical
o cerforLawrenceville,N.J. biotechnologycompany
Celsion,whichdevelopsnext-generationchemotherapy
andimmunotherapyagentsforliverandovariancancers
andcertaintypesofbraintumors.Borysestimatesthat
fewerthan10%ofcancerpatientsareenrolledinclinical
trials. Ifwecouldgetthatupto20%0r30%,we
probablycouldhavehadseveralcancersconquered
bynow.

Clinicaltrialstestnewdrugs,devices,andproceduresto
determinewhetherthey resafeande ectivebefore
they reapprovedforgeneraluse.Butthepathfromstudy
designtoapprovalislong,winding,andexpensive.Today,
researchersareusingarticialintelligenceandadvanced
dataanalyticstospeeduptheprocess,reducecosts,
andgete ectivetreatmentsmoreswiftlytothosewho
needthem.Andthey retappingintoanunderusedbut
rapidlygrowingresource:dataonpatientsfrompasttrials.

Buildingexternalcontrols
Clinicaltrialsusuallyinvolveatleasttwogroups,or arms :
atestorexperimentalarmthatreceivesthetreatment
underinvestigation,andacontrolarmthatdoesn t.
Acontrolarmmayreceivenotreatmentatall ,aplaceboor
thecurrentstandardofcareforthediseasebeingtreated,
dependingonwhattypeoftreatmentisbeingstudiedand
whatit sbeingcomparedwithunderthestudyprotocol.

Key takeaways

Researcherstodaycanusearticial
intelligenceanddataanalyticstospeedupthe
clinicaltrialprocess.Insteadofhavingto
recruitpatientsforatraditionalcontrolarm
thegroupthatdoesn tgettheexperimental
treatmentgiventothetestgroup
investigatorsarebuilding externalcontrol
arms, whichreusedataoncontrol-group
patientsfrompastclinicaltrials.

Externalcontrolarmsyieldseveralbenets.
Theycanreduceoreliminatethetimenormally
neededtorecruitcontrolpatients,expediting
accesstoexperimentaltreatmentforpatients
inthetestgroup.Theycutthecostsof
recruitingcontrolgrouppatientsandtracking
themduringthetrial Andusingexternal
controlsmakesiteasiertorecruitpotential
participants,becauseeveryonerecruitedwill
getthetreatment.

TheUSFoodandDrugAdministrationlooks
favorablyonexternalcontrolarmsingeneral,
especiallyinsingle-armtrials(atypeoftrialin
whicharegularcontrolgroupisimpractical).
Replacingtraditionalcontrolarmswith
externaldatafacesmorescrutiny but
ahybriddesign,inwhichexternalcontrols
supplementarecruitedcontrolarm,
iscurrentlyunderreviewbytheFDA.

It seasytoseetherecruitmentproblemforinvestigators
studyingtherapiesforcancerandotherdeadlydiseases:
patientswithalife-threateningconditionneedhelpnow.
Whiletheymightbewillingtotakeariskonanew
treatment, thelastthingtheywantistoberandomized
toacontrolarm, Boryssays.Combinethatreluctance
withtheneedtorecruitpatientswhohaverelativelyrare
diseases forexample,aformofbreastcancer
characterizedbyaspecicgeneticmarker andthetime
torecruitenoughpeoplecanstretchoutformonths,or
evenyears.NineoutoflOclinicaltrialsworldwide not
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Externalcontrolarmscanmakeclinicaltrialslessexpensiveby
reducingthenumberofpatientsthatneedactivemanagement.

justforcancerbutforalltypesofconditions can t
recruitenoughpeoplewithintheirtargettimeframes.
Sometrialsfailaltogetherforlackofenoughparticipants.

Whatifresearchersdidn tneedtorecruitacontrolgroupat
allandcouldo ertheexperimentaltreatmenttoeveryone
whoagreedtobeinthestudy?Celsionisexploringsuch
anapproachwithNewYork-headquarteredMedidata,
whichprovidesmanagementsoftwareandelectronicdata
captureformorethanhalfoftheworld sclinicaltrials,
servingmostmajormpharmaceuticalandmedical
devicecompanies,aswellasacademicmedicalcenters.
AcquiredbyFrenchsoftwarecompanyDassault

Systt mesin2019,Medidatahascompiledanenormous
bigdata resource:detailedinformationfrommorethan
23,000trialsandnearly7millionpatientsgoingback
aboutlOyears.

Theideaistoreusedatafrompatientsinpasttrialsto
create externalcontrolarms. Thesegroupsservethe
samefunctionastraditionalcontrolarms,buttheycanbe
usedinsettingswhereacontrolgroupisdi  culttorecruit:
forextremelyrarediseases,forexample,orconditions
suchascancer,whichareimminentlylife-threatening.
Theycanalsobeusede ectivelyfor single-arm trials,
whichmakeacontrolgroupimpractical:forexample,to
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measurethee ectivenessofanimplanteddeviceor
asurgicalprocedure.Perhapstheirmostvaluable
immediateuseisfordoingrapidpreliminarytrials,to
evaluatewhetheratreatmentisworthpursuingto
thepointofafuliclinicaltrial.

Medidatausesarticialintelligencetoplumbits
databaseandndpatientswhoservedascontrolsin
pasttrialsoftreatmentsforacertainconditionto
createitsproprietaryversionofexternalcontrol




Real-worlddata theinformation
aboutallofusthat sinour
electronichealthrecords,our
pharmacy sprescriptiondatabase,
ourinsuranceclaims hasthe
potentialtofurtherrenetheclinical
trialprocess,makeitfaster,
cheaper,andmoreaccurate,and
extendittopost-market
surveillancetoverifywhethemew
medicationsandproceduresfulll
thepromiseoftheirclinicaltrials.

Medidataisexploringsuch
possibilitieswithSanFrancisco
healthtechcompanyDatavant,
whichworkswithhealth
systemsandelectronic-claims
clearinghousestocollectandlink
dataonpatients whilepreserving
theirprivacyasrequiredbyfederal
law sothatresearcherscanstudy
thehealthinformationthat s
gatheredovertimeonasingle
individual,ordoadvancedanalytics
onagroupofpatientsthatshare
certaincharacteristics.

We retryingtolinkdatafromthose
clinicaltrialcohortstotherestof
theirreal-worlddata,butina
privacy-preservingway, saysJason
LaBonte,chiefstrategyo cer
atDatavant. So,ifyouwantto
understandmoreaboutthepatients
thatwereinthetrial,you renot
stuckifyoudidn tcollectthedata.

Datavantworkswithabout400
healthsystemsandotherproviders
andhasaccesstoavasttroveof
insuranceclaimdata.LaBonte
estimatesthatamongitsvarious
datasources,thecompanyhas
atleastsomehealthandother
informationonabout300million
peopleintheUnitedStates.

Healthsystems,companies,and
organizationsthatworkwith
Datavantrunitssoftwareontheir
patientdatabasestocreatea
de-identiedversionofthedata.
Thesetofdatathatidenties
someoneasauniqueindividualis
replacedwitha linkingtoken.
Eachinstitution sdataisencrypted
sothatnootherinstitution
canidentifyindividualpatients.

Datavant ssecretsauceisacomplex
methodofidentifyingthetokensfor
thesamepatientfrommultiple
sources.Inthatway,aresearcher
doesn tknowtheidentityofa
subjectbutdoesknowallthe

subject sdiagnosesandtreatments
overtime:acrossmultiplephysicians,
hospitals,pharmacies,labs,andeven
insurers.Theresearchercantrack
whathappenstoanindividualclinical

MIT Technology Review Insights

trialparticipantafterthetrialis
over atypeoflong-termfollow-up
that stypicallyexpensiveandnot
alwayspractical.

Iflhaveasubjectinaclinicaltrial,
andiwanttoconnectallotherlab
recordsandherelectronicmedical
record,andherinsuranceclaims,
datalinkingviatokenizationallows
ustolinkallthatdata, saysArnaub
ChatterjeeofMedidataAcornAl.
Wecanpulltogetherallthose
recordsthatexistoutintheether.
Clinicaltrialpatientsneedtogive
explicitconsentfortheirdatatobe
usedinthismanner.

Everybodywhousesoursoftware
retainsfullcontroloftheirdataand
cansaynotoanythingtheydon t
wanttoparticipatein,butthedatais
safetoshareunderHIPAA,
LaBontesays,referringtotheUS
healthinformationprivacylaw.The
sheersizeofthedatabaseallows
researcherstoassembleastudy
populationthatincludesalmostany
setofcharacteristics.

LaBontepredictsthatreal-world
datawillbeusedincreasinglyfor
pragmatictrials suchasthestudies
donein2020establishingthatthe
malariadrughydroxychloroquine
wasnote ectiveagainstcovid-19.
Thatwasagoodpragmatictrial
candidatebecausedoctorswere
usingitinpractice,sopeoplecould
gothroughtheirdata,ndthe
patientswhereitwastried,andthen
ndamatchingsetofpatientswho
weren tgivenhydroxychloroquine
andcallitthecontrolarm, LaBonte
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countries. Youhavetohaveaverylargetreatmente ect
forthiskindofcrudecomparisontobeconvincing,and
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