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2. Synopsis

S tudy T itle WHIST –Wound Healing In Surgery for Trauma - A Randomised Controlled Trial of
standard wound management versus negative pressure wound therapy in the treatment
of adult patients having surgical incisions for major trauma to the lower limb.

Internalref.no.
/shorttitle

W HIS T

S tudy Design M ulti-centre,m ulti-surgeon,parallel,tw oarm ,random isedcontrolledtrial

S tudy
P articipants

P articipantsof16 yearsand older,w ho have sustained alow erlim b fracture due to

m ajortraum aw hichrequiresasurgicalincision.

P lannedS am ple
S ize

1540

P lannedS tudy
P eriod

01/01/2016 – 30/04/2023

O bjectives O utcom eM easures

P rim ary T o quantify and draw inferencesondifferencesintherateof
‘deep infection’ ofthe low erlim b in the 30 daysafterm ajor
traum abetw eenstandarddressingandN P W T .

Deep Infection;Asper
CDC definition(see
S ection4.4)

S econdary

i)T oquantify anddraw inferencesonobserveddifferences

intheDisability R atingIndex andgeneralhealth-related

quality oflifeinthe6 m onthsafterthem ajortraum a.

ii)T oquantify anddraw inferencesonthequality ofw ound

healing,usingavalidated,patient-reportedassessm entofthe

scar.

iii)T odeterm inethenum berandnatureoffurthersurgical

interventionsrelatedtotheinjury,inthefirst6 m onthsafter

them ajortraum a.

iv)T oinvestigate,usingappropriatestatisticalandeconom ic

analysism ethods,theresourceuse,andthereby thecost

effectiveness,ofnegativepressurew oundtherapy versus

standarddressingforw oundsassociatedw ithm ajortraum a

tothelow erlim bs.

v)T oquantify thelong-term (fiveyear)Disability R atingand

Health-relatedQ uality ofL ifeinthesam egroupofpatients

Disability Rating
Index

 EQ-5D-5L

 Patient-reported
assessment of scar

 Complications
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3. Rationale

3.1 Background

M ajorT raum aistheleadingcauseofdeathinpatientsunder45yearsandasignificantcauseofshort-

and long-term m orbidity.T he N ationalAudit O ffice (N AO )estim atesthat there are at least 20,000

casesofM ajorT raum aeachyearinEngland,resultingin5,400 deathsandm anyofthesurvivorssuffer

perm anentdisabilitiesrequiringlong-term care.T heN AO estim atethattraum acoststheN HS betw een

£0.3 and £0.4 billion ayearforim m ediate treatm ent.T hisdoesnot include the cost ofsubsequent

hospitaltreatm ents,rehabilitation,hom ecaresupport,orinform alcarers.T heN AO estim atethatthe

annuallosteconom icoutputasbetw een£3.3 billionand£3.7 billion.

Fracturesofthelim bsareextrem elycom m oninjuriesinboththecivilianandm ilitarypopulations,w ith

85% ofm ajortraum apatientssustainingseriouslim b injuries.[1] Inopenfractures,w herethebroken

boneisexposed totheenvironm entby abreachintheskin,theriskofinfectionisparticularly high.[1]

T hisw astheareaw hichw e investigated intheW O L L Ftrial(HT A 10/57/20).How ever,evenin closed

high-energy injuriesassociated w ith m ajortraum a,the rate ofinfection rem ainshigh even in the

surgicalincisionscreated duringfracturefixation.Forexam ple,tibialplateau fracturesareassociated

w ithaverageinfectionratesofupto27% ,[2-6] w hilepilonfractureshaveanincidenceofdeepinfections

ranging from 5% to 40% [7-10].Ifsurgicalsite infection doesoccur,treatm entfrequently continuesfor

yearsafterthe traum a.T hisoften involvesprolonged coursesofantibiotics,w ith attendant risk of

antibioticresistance in chronicw ounds,and ahuge health care costassociated w ith such injuries.A

U S study found that the average cost associated w ith infection w as$163,000 ifthe lim b could be

salvaged and $500,000+ ifam putation w asnecessary and these only represent afraction ofthe

subsequentpersonalandsocietalcosts[11].

O neofthefactorsw hichm ay reducetheriskofsurgicalsiteinfectioninthesurgicalw oundsofm ajor

traum apatientsisthe type ofdressing applied overthe closed incision at the com pletion ofthe

operative procedure.T he type ofdressing w illdeterm ine w hetherbacterialingressinto the w ound,

w hich forpolytraum apatientsrepresentsaparticularly high risk due to the presence ofantibiotic

resistant organism sin the IT U and high-dependency environm ent.Furtherm ore,the presence ofa

w ound haem atom aoroozingfrom thew ound arealso likely to predisposeto deep infection.Finally,

thepublishedliteraturesuggeststhatthetypeofdressingappliedtothew oundinfluencesthehealing

processitself[12-16]. T hisproposalconcernsthe type ofdressingthatisapplied to the closed surgical

incisionattheendoftheoperation.

T raditionally,the surgicalincision iscovered w ith an adhesive dressingorgauze m aintained in place

w ith abandage to protect the w ound from contam ination from the outside environm ent.T hese

‘standard dressings’ havebeenused throughouttheN HS and inm ilitary practiceform any years.Itis

acknow ledged thatabandage doesnotapply sufficientexternalpressure to reduce blood orserous

fluid accum ulatinginthew ound bed and thism ay beuncom fortableforthepatientandm ay posean

infectionrisk.

N egative-pressurew ound therapy (N P W T )isanalternativeform ofdressingw hichm ay beapplied to

closedsurgicalincisions.Inthistreatm ent,an‘open-cell’,solidfoam overliestheincisionandiscovered

w ithasem iperm eablem em branew hichisonlyperm eabletogas.A sealedtubeisusedtoconnectthe

foam to apum p,w hich createsapartialvacuum overthe w ound.T hisnegative-pressure therapy

providesasealed environm ent,preventing bacterialingressand rem ovesblood and serousfluid

exuding the w ound.T he application ofnegative pressure to the foam leadsto the application of

positive pressure to the w ound bed and hasbeen show n to reduce the incidence of w ound
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haem atom a[17].R ecentlaboratory studiessuggestthatN P W T shiftsthe cytokine profile to beingless

inflam m atory,prom otestheproductionofpro-angiogenicgrow thfactorsandenzym esresponsiblefor

m atrix rem odeling,leading to im proved w ound healing.13-17 19 Although the principlesunderlyingthe

use ofnegative pressure are sim ilar,the N P W T dressingsapplied to closed surgicalw oundsare very

different from those used in treating w oundsw hich are left open such asulcersand open fracture

w ounds;hencetheneedforthisinvestigationtofollow -onfrom theW O L L Ftrial(HT A 10/57/20).

N P W T forclosedw oundsisconsiderably m oreexpensivethantraditionalw ounddressings,w itheach

N P W T dressing costing c.£120 com pared w ith £4 forastandard dressing.T here hasbeen only one

random ised trialcom paring standard w ound dressing w ith N P W T forpatientsw ith closed surgical

w oundsfollow ing m ajortraum ato the lim bs[17].T histrialdem onstrated areduction in the rate of

late/deep w ound infection in the group ofpatientstreated w ith N P W T (9% )versusthe standard

dressinggroup(15% ).How ever,thereductionw asofborderlinestatisticalsignificance(p=0.049)and

the study hasbeen criticised in the subsequent Cochrane review for num erousm ethodological

flaw s.[19] T hetrialw asfundedby acom m ercialcom pany w hichproducesaN P W T system .

T heonly otherrelevanttrialsregistered ontheinternationaltrialsdatabaserefertoelective/planned

abdom inalw ounds(IS R CT N 44577192),andjointreplacem entw ounds(IS R CT N 92903493).

T heveryrecentCochranereview forsurgicalw oundsconcludedthat “it is still not clear whether NPWT

promotes faster healing and reduces complications associated with clean surgery”. “ Given the cost and

widespread use of NPWT, there is an urgent need for suitably powered, high-quality trials to evaluate

the effects of the newer NPWT products that are designed for use on clean, closed surgical incisions.

Such trials should focus initially on wounds that may be difficult to heal”. [19]

Inthecontextofm ajortraum a,thew oundsassociatedw ithsurgery tofracturedlim bsarenotoriously

difficulttom anage.W eproposeam ulti-centrerandom isedclinicaltrialcom paringnegative-pressure

w oundtherapy w ithstandarddressingsforpatientsw ithm ajortraum arequiringsurgicalincisionsfor

thetreatm entoflow erlim bfractures.

3.2 Good Clinical Practice

T he trialw illbe conducted in accordance w ith the M edicalR esearch Council’sGood ClinicalP ractice

(M R C GCP )principlesand guidelines,the Declaration ofHelsinki,O xford ClinicalT rialsR esearch U nit

S O P s,relevantU KlegislationandthisP rotocol.GCP -trainedpersonnelw illconductthetrial.

3.3 Consort

T hetrialw illbereportedinlinew iththeCO N S O R T statem ent
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4. Trial design

4.1 Trial summary

T heproposedprojectisatw o-phasedstudy.P hase1 (InternalP ilot)w illconfirm theexpected rateof

recruitm entin alarge-scale m ulti-centre random ised controlled trial.P hase 2 (M ain phase)w illbe

theproposedrandom ised controlled trialin am inim um of24 traum acentresacrosstheU K.

Internal Pilot summary

T he pilot w illtake place at 5 centresoveraperiod of6 m onths.T he aim ofthisinitialphase

w illbe to determ ine the num berofeligible and recruited patientsin the traum acentresoverthe

course of6 m onths.

T hetrialw illbereview ed ifthetargetrecruitm entduringtheinternalpilotisnotachieved.Ifthetrial

continuesinto the m ain phase,patientsfrom the internalpilotw illbe included in the finalanalysis.

S hould the trialbe stopped,those participantsalready enrolled w ould continue in the trialand be

follow ed-upaspertheprotocol.

Main RCT summary

Alladultpatientspresentingatthetrialcentresw ithin72 hoursofsustainingm ajortraum aand w ho

require asurgicalincision to treat afractured low er lim b are potentially eligible for inclusion.

R andom isation,stratified by trialcentre,open orclosed fracture atpresentation,and Injury S everity

S core (IS S ) ≤15 vs IS S  ≥16 w ill be generated and adm inistered via a secure w eb-based service using 

m inim isation. T he random allocation w illbe to eitherstandard w ound m anagem ent ornegative

pressurew oundtherapy.

T hepatientsw illhaveclinicalfollow -upatthelocalfractureclinicforam inim um of6 m onths,asper

standard N HS practice afterthese injuries.P hotographsofthe w ound and diagnosisofany infection

w illbetakenat30 days,and avalidated patient-reported questionnaireto assessw ound healing.[20].

Functionaland quality oflife outcom e dataw illbe collected usingthe DR Iand EQ -5D questionnaires

at 30 days,3 m onthsand 6 m onthspost-injury.Q uestionnairesw illbe received centrally by adata

adm inistratorattheKadoorieCentrew how illentertheinform ationontoasecurepassw ordprotected

database.Inaddition,atthesam etim e-points,inform ationw illberequestedw ithregardstoresource

use and any late com plicationsorsurgicalinterventionsrelated to theirinjury w ith specificnote of

continuingtreatm entfordeepinfection.

4.2 Null hypothesis

T hereisno differenceintheproportionofw oundshealed at30 daysbetw eenadultpatientstreated

w ithstandardw ounddressingsversusnegativepressurew oundtherapy.

4.3 Objectives

T heaim ofthispragm aticrandom isedcontrolledtrialistocom parestandarddressingsw ithnegative-

pressure w ound therapy forthe treatm entofsurgicalincisionsassociated w ith m ajortraum ato the

low erlim b.

T heprim ary objectivefortheR CT is:

T oquantify and draw inferencesondifferencesintherateof‘deepinfection’ ofthelow erlim binthe

30 daysafterm ajortraum abetw eenstandarddressingandN P W T .
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In addition to clinicaldiagnostic criteriaforinfection,photographsw illbe used to assessw ound

healing.Any infectionthatrequirescontinuingm edicalinterventionorhasalready led toam putation

atthe30-day review w illbeconsidereda'deep'infection.

T hesecondary objectivesare:

i)T o quantify and draw inferenceson observed differencesin the DR Iand generalhealth-related

quality oflifeinthe6 m onthsafterthem ajortraum a.

ii)T oquantifyanddraw inferencesonthequalityofw oundhealing,usingavalidated,patient-reported

assessm entofthescar.

iii)T o determ inethe num berand natureoffurthersurgicalinterventionsrelated to theinjury,in the

first6 m onthsafterthem ajortraum a.

iv)T oinvestigate,usingappropriatestatisticaland econom icanalysism ethods,theresourceuse,and

thereby the cost effectiveness,ofnegative pressure w ound therapy versusstandard dressing for

w oundsassociatedw ithm ajortraum atothelow erlim bs.

v)T oquantify thelong-term (fiveyear)Disability R atingandHealth-relatedQ uality ofL ifeinthesam e

groupofpatients

4.4 Outcome measures

T he prim ary outcom e m easure forthisstudy isDeep Infection;W e w illuse the CenterforDisease

ControlandP reventiondefinitionofa“ deepsurgicalsiteinfection” ,thatisaw oundinfectioninvolving

thetissuesdeeptotheskinthatoccursw ithin30 daysofinjury.[21]

T he treatingclinicalteam w illm ake the diagnosisof‘deep infection’,asperroutine clinicalpractice.

T hetreatingcliniciansw illnotbepartoftheresearchteam .S incetheprom ptdiagnosisandtreatm ent

ofinfection isfundam entalto the patient’sroutine clinicalcare,the treating surgeon/clinician w ill

alw aysdocum ent such achange in m anagem ent in the patient’sm edicalrecord. In addition,an

Independent O utcom e Classification Group w illreview the datacollected in the ClinicalR eporting

Form s,w hichw illincludethespecificcriteriausedbytheCDC todefinea“ deepsurgicalsiteinfection” ,

toconfirm /refutethe‘deepinfection’ diagnosis.

T he diagnostic m arkers of deep infection (purulent drainage, positive deep w ound culture,

spontaneousdehiscence(openingup)ofthew ound)w illbesupplem entedbyanobjectiveassessm ent

of w ound healing using a standardised photograph of the w ound at the 30-day review . T he

photographsw illbe review ed by tw o independent experienced assessorsw ho are blind to the

treatm entallocation.Any infectionthatrequirescontinuingm edicalinterventionorhasalready ledto

am putationatorafterthe30-day review w illbeconsideredadeepinfection.

Finally,patientsw illbe asked to self-report (oraconsultee on theirbehalf,in case ofcontinued

im paired capacity)at each ofthe follow -up pointson the quality ofthe w ound healing/scar,any

treatm entforinfectionandanym edical/surgicalinterventionrelatedtoinfectionassociatedw iththeir

surgicalw ound.

T hesecondary outcom em easuresinthistrialare:

Disability Rating Index (DR I) a self-adm inistered,12-item VisualAnalogue S cale questionnaire

assessingthepatients’ ow nratingoftheirdisability.[22] T hism easurew aschosenasitaddresses“ gross

body m ovem ents” rather than specific jointsor body segm ents. T herefore,it w illfacilitate the
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assessm entofpatientsw ithdifferentfracturesandinjuriesofthelow erlim bs.T hisoutcom em easure

w illnotbetakenforthosepatientsw ithlongerterm (m orethan4 w eeks)im pairedcapacity.

EuroQol EQ-5D-5L; T he EuroQ olEQ -5D isavalidated m easure of health-related quality of life,

consistingofafivedim ensionhealthstatusclassificationsystem andaseparatevisualanaloguescale.

[23] An updated version ofthe EQ -5D w ith 5 response levels,the EQ -5D-5L ,hasrecently been

developedtoenhancetheresponsivenessoftheinstrum enttochangesinpatienthealth.[24] R esponses

to the health statusclassification system w illbe converted into m ulti-attribute utility (M AU )scores

using tariffscurrently underdevelopm ent forEngland.[25] T hese M AU scoresw illbe com bined w ith

survivaldatato generate Q AL Y profilesforthe purposesofthe econom icevaluation.T he EQ -5D has

beenvalidatedtobecom pletedby apatient’sproxy incaseofcontinuedim pairedcapacity.

Complications; allcom plicationsand surgicalinterventionsrelated to the index w ound w illbe

recorded.

Resource use w illbe m onitored forthe econom ic analysis.U nit cost dataw illbe obtained from

nationaldatabasessuchastheBN Fand P S S R U CostsofHealthand S ocialCare.[26] W heretheseare

notavailabletheunitcostw illbeestim atedinconsultationw iththehospitalfinancedepartm ent.T he

costconsequencesfollow ingdischarge,includingN HS costsand patients'out-of-pocketexpensesw ill

berecordedviaashortquestionnairew hichw illbeadm inisteredat3 and6m onthspostm ajortraum a.

P atient self-reported (or consultee reported) inform ation on service use hasbeen show n to be

accurateinterm softheintensity ofuseofdifferentservices.[27]

W e w illuse techniquescom m on in long-term cohort studiesto ensure m inim um lossto follow -up,

such ascollectionofm ultiple contactaddressesand telephone num bers,m obile telephone num bers

andem ailaddresses.

Considerableeffortsw illbem adeby thetrialteam tokeepintouchw ithpatientsthroughoutthetrial

by m eansofnew slettersand socialm edia,w hich w illkeep patientsinform ed ofthe progressofthe

study andany relevantnew inform ation.

TIME POINT DATA COLLECTION

Baseline DR Iand EQ -5D pre-injury and contemporary,

30 days Deepinfection,com plicationrecords,scarassessm ent,operativerecord,photographof

lim bw ound

3 m onths DR I, EQ -5D, scar assessm ent, record of com plications/rehabilitation or other

interventionsandeconom icsquestionnaire

6 m onths DR I, EQ -5D, scar assessm ent, record of com plications/rehabilitation or other

interventionsandeconom icsquestionnaire

12 m onths DR I,EQ -5D,recordofcom plications/further interventions

2,3,4,5 years DR I,EQ -5D,recordofcom plications/further interventions

Table 1 Follow -upm easures

4.5 Sample size

T here hasonly been one previousrandom ised trialto com pare negative pressure w ound therapy to

standard dressingsforsurgicalincisionsassociated w ith m ajortraum ato the low erlim b.T histrial
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indicated that the rate of‘late’ (deep) infection w asreduced by 6% ; from 15% in the standard

treatm entgroupto9% intheN P W T group.[17]

Intheabsenceofa‘M inim um Clinically Im portantDifference’ fordeepw ound infection,w esurveyed

surgeonsin the U K O rthopaedicT raum aS ociety w ho perform surgery form ajortraum ato the lim bs

(unpublisheddata2015).T hesurvey show edthata6% reductionintherateof‘deepinfection’ w ould,

universally,besufficienttochangeclinicalpracticew ithregardtothechoiceofdressing.

T herefore,assum ingareductionintheproportionofpatientshavingadeepinfectionfrom 15% to9% ,

615 patientsw ould be required in each group to provide 90% pow erat the 5% level.O urprevious

experienceinclinicaltrialsoflow erlim bfracturesurgery form ajortraum aindicatesthatupto20% of

prim ary outcom e datam ay be lost during the follow -up period;due to death and lossto follow -up.

T herefore,w eproposetorecruit1540 patients intotalforthistrial.

4.6 Methodology

4.6.1 Eligibility

P atientsw illbeeligibleforthisstudy if:

 T hey areaged16 yearsorolder

 P resenttothetrialhospitalw ithin72 hoursofinjury

 T hey havem ajortraum a;asdefined by eligibility forthe U K T raum aAuditR esearch N etw ork

(T AR N )database

 T hey havealim bfracturerequiringasurgicalincision.

Allm ajortraum apatientspresentingto aT raum aCentreinEngland areautom atically considered for

entry onto theT AR N database.W ew illusethepatient’sroutineim agingonadm ission,includingany

‘M ajorT raum aCT scan’,and associated ‘secondary survey’ to identify the patient’sinjuriesand

calculatetheInjury S everity S core(15 orlessvs16 orm ore) beforerandom isation.

S incepaym enttoM ajorT raum aCentresisdirectly linked totheuploadofdatatoT AR N ,thesystem s

toidentify andassessm ajortraum apatientsisuniversally know nandroutinely usedinevery centre.

P atientsw illbeexcludedfrom participationinthisstudy if:

 T hey haveanopenfractureofthelow erlim bw hichcannotbeclosedprim arily.

 T hereisevidencethatthepatientw ouldbeunabletoadheretotrialproceduresorcom plete

questionnaires.It isexpected that forasm allproportion ofpatientsthisexclusion criterion

w illonly be determ ined afterrandom isation.T hese patientsw illthen be excluded from the

study.

P atientsw ho sustain injuriesto areasofthe body otherthan the low erlim bs,w hich m ay affectthe

prim ary outcom e m easure,w illhave their injuriesdocum ented but the participantsw illstillbe

included in the analysis.Forpatientsw ith m ore than one low erlim b injury,only the m ost severe

w oundw illbeincludedinthetrial.Itw illbeuptothesurgeonsdiscretiontodecidew hichinjury isthe

m ostsevere.

4.6.2 Recruitment and consenting

T heinternalpilotw illspecifically inform and testtherecruitm entrateforthem aintrial.R ecruitm ent

w illtakeplacein5 trialcentresoveraperiod of6 m onths.T heexpected rateofrecruitm entisbased



WHIST Protocol PAGE 12 OF 25 V 3.0 | 13Oct 2016
IRAS Project ID 192580

onrecentauditdatafrom tw oofthecentres(O xfordandCoventry).Inthesecentres,anaverageof18

potentially eligible patientsare adm itted w ith m ajortraum aand afracture to the low erlim b every

m onth.Allcentresinvolved in the trialw illbe M ajorT raum aCentresorT raum aU nitsw ith sim ilar

catchm ent areasasthe five initialsites.Experience from previousm ulti-centre trialshas,how ever,

show n that recruitm ent outside ofthe lead centre tendsto occurat alow errate. T herefore,a

conservative recruitment rate of 6 patients per month per centre isestim ated forthe6-m onthpilot

phase.Ifthisrecruitm entrateisachievedby theendoftheinternalpilot,thetrialw illprogresstothe

m ain phase.W eintend torecruitpatientsfrom am inim um of24 centres(includingthe lead centre).

T hose patientsrecruited during the internalpilot phase ofthe study w illbe included in the m ain

analysisattheend ofthe study.T he rem ainderofthe1540 patientsw illthen berecruited overa16

m onthsperiod.

P atientsw illbe screened from the Em ergency Departm ent at the trialcentres.Allpatientsw ith a

fractureofthelow erlim bassociatedw ithm ajortraum aw illbeassessedforeligibility.T hroughoutthe

w holestudy,screeninglogsw illbekeptateachsitetodeterm inethenum berofpatientsassessedfor

eligibility and reasonsforany exclusion.P atientsw hodeclineto participateduringthepilotphaseor

w ithdraw from the study w illbe given the opportunity to discuss/inform the research team oftheir

reasoningbehindtheirdecisionnottotakepart.

T henatureoftheseinjuriesm eansthatthegreatm ajorityofpatientsw illbeoperatedonim m ediately

oron the next available traum aoperating list,depending on accessto an appropriate operating

theatre.S om epatientsm ay beunconscious,allw illbedistractedby theinjury totheirlow erlim band

itssubsequent treatm ent and allw illhave had large dosesofopiatesforpain relief,potentially

affecting theirability to processinform ation.S im ilarly,patients’ next ofkin,carersand friendsare

often anxiousatthistim eand m ay have difficulty in w eighingthe large am ountsofinform ation that

they are given about the injury and plan fortreatm ent.In thisem ergency situation the focusison

obtaining consent forsurgery (w here possible)and inform ing the patient and any nextofkin about

im m ediate clinicalcare.T he consentprocedure forthistrialw illreflectthatofthe surgery,w ith the

attendingclinicianassessingcapacitybeforetakingconsentforthesurgicalprocedureandthiscapacity

assessm ent then being used to decide on the properapproach to consenting to the research.T he

appropriatem ethod,asdescribedbelow ,w illthenbeusedtogaineitherprospectiveorretrospective

consentfrom thepatientorappropriateconsulteebyaGCP -trained,appropriately delegatedm em ber

oftheresearchteam .

Conducting research in this‘em ergency setting’ isregulated by the Mental Capacity Act 2005. As

patientsm ay lackcapacity asdescribed above,and because ofthe urgent nature ofthe treatm ent

lim itsaccesstoandappropriatediscussionw ithpersonalconsultees,w eproposetoactinaccordance

w ithsection32,subsection9boftheM CA follow ingaprocessapprovedbytherelevantresearchethics

com m ittee; Ifw e are not able to obtain consent priorto surgery w e w illapproach an appropriate

Consultee.W hereaP ersonalConsulteeisavailable,they w illbeprovidedw iththestudy inform ation.

T heP ersonalConsulteew illbegiventheopportunitytoaskquestionsanddiscussthestudyafterw hich

their w ritten agreem ent w illbe recorded. W here aP ersonalConsultee isnot available then a

N om inatedConsulteew illbeidentifiedtoadvisetheresearchteam .T heN om inatedconsulteew illbe

thepatient’streatingsurgeon.Ifthatsurgeonisam em beroftheresearchteam ,anotherindependent

surgeon w illbe identified.T he N om inated Consultee w illbe asked to agree forthe patient to be

random ised,thisw ill be prospectively recorded during the electronic random isation process.
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Hereafter,atthefirstappropriateopportunity and w hen the clinicalsituation allow s,theN om inated

Consulteew illprovideaw et-inksignatureonacopyoftheelectronicrecordedagreem ent.Consentor

agreem ent forfurtherparticipation into the study aftersurgery w illthen be sought by the patient

them selvesoraP ersonal/P rofessionalconsultee.

T hosepatientsthatareabletoconsentbeforetheiroperationw illalw aysbeapproached forconsent

before surgery.Forthose patientsthat did not consent priorto surgery,the research associate w ill

provide the patientsw ith allofthe study inform ation atthe firstappropriate tim e w hen the patient

hasregainedcapacity.

T hepatientsw illbegiventheopportunity toaskquestionsanddiscussthestudyw iththeirfam ily and

friends.T hey w illthenbeaskedtoprovidew rittenconsentforcontinuationinthestudy.

P atientsw illbeaskedtoconsenttolong-term follow -upanddatalinkagetoroutineN HS datasets.

Forthosepatients,w ho4 w eeksaftertheirm ajortraum aarestilllackingcapacity,apersonalConsultee

w illbecontactedtoadvisetheresearchteam aboutthepatientscontinuedparticipationinthestudy.

T he P ersonalConsultee w illbe provided w ith allthe study inform ation and be given the opportunity

toaskquestionsanddiscussthestudy w ithotherrelativesandfriends.Ifthey agreeforthepatientto

continue to be involved in study,theiragreem ent w illbe recorded in the patient’snotesand on an

inform edagreem entchecklist.

O nrareoccasions,participantsm ay bedischarged priortoconsent.Ifthishappensthetrialteam w ill

m ake every effortto discussthe trialw ith the patientattheirnextclinicalfollow -up appointm ent.If

the patientlackscapacity atthisappointm ent,the trialw illbe discussed w ith the patients’ personal

consultee.

P atientsorP ersonalConsulteesw ho prefernotto beactively involved inthestudy follow -up,w illbe

asked ifthey are w illingto consentto the research team usingtheirroutinely collected N HS datafor

thestudy.Alloriginalsignedconsentform sw illbekeptintheinvestigatorsitefile.T hreecopiesofthe

consentform sw illbem ade;oneheldinthepatient’sm edicalnotes,oneforthepatientandonecopy

forthestudy team .

T hroughout the study,best effortsw illbe m ade to involve participantsw ho,tem porarily or

perm anently,lackcapacity in the decision to be involved in the study.T he clinicalteam w illm ake a

judgem ent about the am ount and com plexity ofthe inform ation that the participant isable to

understand and retain on an individualbasis.Appropriate inform ation w illbe com m unicated to the

participant and updated astheirunderstanding changes. At alltim esthe study team w illact in

accordancew iththeparticipants’ bestinterests.

Any new inform ationthatarisesduringthe trialthatm ay affectparticipants’ w illingnessto take part

w illbe review ed by the T rialS teering Com m ittee; ifnecessary thisw illbe com m unicated to all

participants.A revisedconsentform w illbecom pletedifnecessary.

R esponsibility forrecordingand datingboth oraland w ritten inform ed consentoragreem entw illbe

w iththeinvestigator,orpersonsdesignatedbytheinvestigator,w hoconductedtheinform edconsent

discussion.Designatedresponsibility shouldberecordedonthesitedelegationlog.P erm issionw illbe

soughttoinform thepatientsGP oftheirparticipationinthestudy.
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4.6.3 Trial ID

W hen apatiententersthe trial,sufficientnon-identifiable detailsw illbe logged intraoperatively,by

the clinicalteam ,on asecure,encrypted,w eb-based system ,provided by O xford ClinicalT rials

R esearchU nit.Basicinform ationincludingthepatientinitials,ageandeligibilitychecksw illbeentered.

T hepatientw illthenreceiveatrialID thatw illbeusedonallnon-publicfacingtrialdocum entation.

4.6.4 Randomisation

T he treating surgeon w illconfirm eligibility at the end ofthe operative procedure but before the

w ounddressingisapplied.Eligiblepatientsw illbeenrolledintothestudyviatheonlinerandom isation

system .T heallocationsequencew illbegeneratedbyanindependentcentreattheClinicalT rialsU nit.

R andom isation w illbe on a1:1 basis,using avalidated com puterrandom isation program w ith a

m inim isation algorithm to ensure balanced allocation ofpatientsacrossthe tw o treatm ent groups,

stratified by trial centre, open or closed fracture at presentation and Injury S everity S core (IS S ) ≤15 vs 

IS S  ≥16. T he first 30 participants w ill be random ised using sim ple random isation to seed the 

m inim isation algorithm w hich w ill have probabilistic elem ent of 0.8 introduced to ensure

unpredictability ofthetreatm entassignm ent.Allm odernoperatingtheatresincludeacom puterw ith

w eb-access,so asecure,24-hour,w eb-based random isation system w illbe used to generate the

treatm entallocationintra-operatively.

4.6.5 Post randomisation withdrawals/exclusions

P articipantsw illbe excluded in the post-random isation phase ifit isestablished that they w ould be

unable to adhere to trialproceduresorcom plete questionnairese.g.no fixed address,history of

substanceabuse.

P articipantsm ay declinetocontinuetotakepartinthetrialatany tim ew ithoutprejudice.A decision

todeclineconsentorw ithdraw w illnotaffectthestandardofcarethepatientreceives.

P articipantshavetw ooptionsforw ithdraw al;

1) P articipantsm ay w ithdraw from com pletingany furtherquestionnairesbutallow thetrial

team tostillview andretain,anonym ously,any relevanthospitaldatathatisrecordedas

partofnorm alstandardofcaree.g.x-raysandfurthersurgery inform ation.

2) P articipantscanw ithdraw w holly from thestudy butdataobtainedupuntilthepointof

w ithdraw alw illbeincludedinthefinalanalysisofthestudy,thereafternofurtherdataw ill

becollectedforthatparticipant.

O ncew ithdraw n,thepatientw illbeadvisedtodiscusstheirfurthercareplanw iththeirsurgeon.

4.6.6 Blinding

Asthew ounddressingsareclearly visible,thepatientscannotbeblindtotheirtreatm ent.In

addition,thetreatingsurgeonsw illalsonotbeblindtothetreatm ent,butw illtakenopartinthe

post-operativeresearchassessm entofthepatients.T hefunctionaloutcom edataw illbecollected

andenteredontothetrialcentraldatabaseviaquestionnaireadm inisteredby aresearch

assistant/dataclerkinthetrialcentraloffice.

Inaddition,w ew illusephotographsofthew oundatthe30-day clinicalfollow -uptoprovidean

objectiveassessm entofw oundhealingandinfection.Any w oundthatisnothealedatorafterthe

30-day review w illbeconsideredadeepinfection.T hephotographsw illbereview edindependently

by tw oexperiencedassessorsw hoareblindtothetreatm entallocation.W ew illsupplem entthis
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w ithavalidated,patient-reportedassessm entofthescar,toprovideasubjectiveassessm entof

w oundhealing.

4.7 Technologies assessed

P atientsw ith afracture ofthe low erlim b associated w ith m ajortraum ausually have surgery on the

nextavailabletraum aoperatinglist.S om epatientsm ay betransferred to aM ajorT raum aCentrefor

definitive care – w ithin the first48 hoursofinjury – butw illstillhave theirinitialsurgery assoon as

possible.Allpatientsw illreceiveageneralorregionalanesthetic.Attheendoftheinitialoperation,a

dressingisappliedtothesurgicalw ound.T histrialw illcom paretw otypesofw ounddressing;standard

dressingversusnegativepressurew oundtherapy.

4.7.1 Treatment options

Standard dressing. T hestandarddressingforasurgicalw oundcom prisesanon-adhesivelayerapplied

directly to the w ound w hich iscovered by asealed dressingorbandage.T he standard dressingdoes

notuse‘negativepressure’.T heexactdetailsofthem aterialsusedw illbelefttothediscretionofthe

treatingsurgeon aspertheirroutine practice butthe detailsofeach dressingapplied in the trialw ill

berecorded.

Negative-pressure wound therapy. T heN P W T dressingusesan‘open-cell’,solidfoam w hichislaidonto

the w ound asan intrinsicpartofasealed dressing.A sealed tube connectsthe dressingto abuiltin

m ini-pum pw hichcreatesapartialvacuum overthew ound.

In m ostcasesthe firstdressingapplied to thew ound attheend oftheoperation isleftinplace until

the w ound isready forthestitchesetc.to be rem oved – usually one to tw o w eeksafterthesurgery.

How ever,in som e cases,depending upon the specificinjury and according to the treating surgeon’s

norm alpractice,thew oundm ay bere-dressedagainonthew ard.Any furtherw ounddressingw illbe

recordedandw illfollow theallocatedtreatm entunlessotherw iseclinically indicated.

4.7.2 Rehabilitation

T he rehabilitation w illbe recorded but left entirely to the discretion ofthe treating surgeon,asthe

typeofinjury w illvary betw eenpatients

4.7.3 Follow-up

Copiesofthebaselineclinicalreportform s(CR Fs)andim agesw illbedeliveredtothetrialco-ordinating

centreby secureem ailorR oyalM ail.

T he research associatew illm ake arecord ofany early com plicationsattheroutine 30-day follow -up

appointm entand take astandardised photograph ofthe w ound.T he patientw illcom plete the ‘scar

assessm ent’ questionnaire.T hesedataw illbereturned securely tothetrialco-ordinatingcentre.T he

num berandtim ingofany subsequentfollow -upappointm entsw illbeatthediscretionofthetreating

surgeon.

Allpatientsw illbereview edat3 and6 m onthsasperroutinepracticeafterthistypeofinjury.Details

ofany latecom plicationsw illbesentsecurely tothetrialco-ordinatingcentre.

T hefunctionaloutcom edataw illbecollectedusingquestionnairesat30 days,3 m onthsand6m onths

post-injury.InadditiontotheDR I,thepatientsw illbeaskedtofillouttheEQ -5D questionnaireand a

com plications/further surgical interventions and health econom ics questionnaire. T hese

questionnairesw illbeadm inisteredcentrallybyadataclerkattheKadooriecentre.Alloftheoutcom e

questionnairescanbecom pletedoverthephoneifpostalcopiesarenotreturned.T heclinicalfollow -
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upbetw een3 m onthsand6 m onthsw illbeatthediscretionofthesurgeonandw illberecorded,but

w illnotinfluencethecollectionoftrialoutcom edata.

P atientsw illsubsequently becontactedonanannualbasistocom pletetheEQ -5D andDR I
questionnaires;som epatientshavelongterm problem sfollow ingtheirinjuries.Ifw ehavetrouble
contactingthepatientduringfollow -upw em ay asktheirGP orcentralN HS organisationtoconfirm
theircontactdetails.A postalcoverletterw illbeprovidedw itheachquestionnaireandifthisisnot
returnedw ithin2 w eeksapostalrem inderletterw illbesentw ithanoptiontow ithdraw from the
study.

4.8 Adverse event management

4.8.1 Adverse event management

Adverseevents(AE)aredefinedasany untoward medical occurrence in a clinical trial subject and which

do not necessarily have a causal relationship with the treatment. AllAEsw illbe listed on the

appropriateCaseR eportForm forroutinereturntothe‘W HIS T ’ centraloffice.

S eriousadverseeventsaredefinedasany untoward and unexpected medical occurrence that: ‘Results

in death’,‘Is life-threatening’,‘Requires hospitalisation or prolongation of existing inpatients´

hospitalisation’,‘Results in persistent or significant disability or incapacity’,‘Is a congenital anomaly or

birth defect’ or ‘any other important medical condition which, although not included in the above, may

require medical or surgical intervention to prevent one of the outcomes listed’.

S om eadverseeventsareexpectedaspartofthesurgicalinterventions,anddonotneedtobereported

im m ediately,provided they are recorded in the ‘Com plications’ section ofthe Case R eport Form s

and/orP atient Q uestionnaires.T hese eventsare: com plicationsofanaesthesiaorsurgery (w ound

infection,bleeding ordam age to adjacent structuressuch asnerves,tendonsand blood vessels,

delayed unions/non-unions,delayed w ound healing,furthersurgery to rem ove/replace m etalw ork

and throm boem bolicevents).Allparticipantsexperiencing S AEsw illbe follow ed-up asperprotocol

untiltheendofthetrial.

Allotherseriousadverseevents(S AE)w illbeentered onto theS eriousAdverseEventreportingform

and em ailed to asecure study nhs.net em ailaccountat the Kadoorie Centre w ithin 24 hoursofthe

investigatorbecom ingaw areofthem .O ncereceived,causalityandexpectednessw illbeconfirm edby

theChiefInvestigator.S AEsthataredeem edtobeunexpectedandrelatedtothetrialw illbenotified

to the R esearch EthicsCom m ittee (R EC)w ithin 15 days.Allsuch eventsw illalso be reported to the

T rialS teeringCom m itteeandDataM onitoringCom m itteeattheirnextm eetings.

4.8.2 Risks and benefits

T he risksassociated w ith thisstudy are predom inantly the risksassociated w ith the injury and the

surgery:infection,bleedingand dam ageto theadjacentstructuressuchasnerves,blood vesselsand

tendons.P articipantsinbothgroupsw illundergosurgery andw illpotentially beatriskfrom any/allof

thesecom plications.Allocationofthetrialinterventionw illtakeplaceattheendoftheinitialsurgery

sothatthereisnodifferencebetw eenthegroupsinterm sofsurgicalrisk.

Both standard w ound dressingsand N P W T have been used w idely in both the civilian and m ilitary

settingsandtherearenospecificrisksassociatedw iththeuseofeithertypeofw oundm anagem ent-

otherthanapotentialreductionintherateofw oundcom plicationsw hichisthefocusofthistrial.
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4.9 End of trial

T he end ofthe trialw illbe defined asthe collection offinal5 yearoutcom e datafrom the last

participant.

5. Data Management

T he Case R eport Form sw illbe designed by the trialcoordinator in conjunction w ith the trial

m anagem entteam .Allelectronicpatient-identifiableinform ationw illbeheld onasecure,passw ord-

protected database at the Kadoorie Centre,accessible only to the research team .P aperform sw ith

patient-identifiable inform ation w illbe held in secure,locked filing cabinetsw ithin arestricted area.

P atientsw illbeidentifiedbyatrialidentificationnum beronly.Directaccesstosourcedata/docum ents

w illbe required fortrial-related m onitoring and/oraudit by the S ponsor,N HS T rust orregulatory

authoritiesasrequired.Allpaperand electronic dataw illbe retained forat least five yearsafter

com pletionofthetrial.

5.1 Statistical Analysis

S tandard statisticalsum m aries(e.g.m ediansand rangesorm eansand variances,orproportionsand

percentages,dependentonthedistributionoftheoutcom es)andgraphicalplotsshow ingcorrelations

w illbe presented forthe prim ary outcom e m easure and allsecondary outcom e m easures.Baseline

dataw illbe sum m arized to check com parability betw een treatm ent arm s,and to highlight any

characteristicdifferences(e.g.in age and genderm ix)betw een those individualsin the study,those

ineligible,andthoseeligiblebutw ithholdingconsent.

T he m ain analysisw illinvestigate differencesin the prim ary outcom e m easure,the proportion of

patientsw ith deep infection,at 30 dayspost operation.R andom isation by m inim isation procedure

should ensurebalanceintherecruitingcentre,patientspresentingw ithopenversusclosed fractures

andIS S inbothtreatm entgroups.Althoughw ehavenoreasontoexpectthatclusteringeffectsw illbe

im portant forthisstudy,in reality the dataw illbe hierarchicalin nature,w ith patientsnaturally

clustered into groupsby recruiting centre.T herefore,w e w illaccount forthisby generalizing the

conventionallinear(fixed-effects)regression approach to am ixed-effectslogisticregressionanalysis.

T hism odelw illbe used to assessdifferencesin deepinfection ratesbetw een the study intervention

groups,w ith resultspresented asoddsratiosw ith associated 95% confidence intervals.T he m ixed-

effectsm odelw illinclude arandom effect to account forany heterogeneity in response due to the

recruitm entcentreandfixedeffectstoadjustforopenversusclosedfracturesandtheIS S ,participant

age and gender.An identically structured and form ulated m ixed-effectslinearregression m odelw ill

be used to assessthe effectsofthe interventionson secondary outcom esDR Iand EQ -5D (atboth 3

and 6 m onths,and forthelong-term follow -up)that,forthepurposesofanalysis,w illbeassum ed to

beapproxim ately norm ally distributed.O therdichotom ousoutcom evariables,suchascom plications

related to the trialinterventionsw illbe analysed in the sam e m annerasthe prim ary outcom e.

T em poralpatternsofany com plicationsw illbe presented graphically and ifappropriate atim e-to-

event analysis(Kaplan-M eiersurvivalanalysis)w illbe used to assessthe overallriskand riskw ithin

individualclassesofcom plications.T hem ainanalysesw illbeconductedusingspecialistm ixed-effects

m odelling functions available in validated statistical softw are such as S tata, S tata Corp L P

(http://w w w .stata.com )orthesoftw arepackageR (http://w w w .r-project.org/)T heprim ary focusw ill

be the com parison ofthe tw o treatm entgroupsofpatientson an intention-to-treat(IT T )basis,and

thisw illbereflected intheanalysisw hichw illbereported togetherw ithappropriatediagnosticplots
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thatchecktheunderlyingm odelassum ptions.InadditiontotheIT T analyses,per-protocol(astreated)

analysesw illalsobeundertakenandreportedinparallelto,butsubsidiary to,them ainanalyses.

Itseem slikely thatsom e datam ay notbe available due to voluntary w ithdraw alofpatients,lackof

com pletion ofindividualdataitem sorgenerallossto follow -up.W here possible the reasonsfor

m issingdataw illbeascertained and reported.Althoughm issingdataisnotexpectedtobeaproblem

forthisstudy,the nature and pattern ofthe ‘m issingness’ w illbe carefully considered — includingin

particularw hetherdatacan be treated asm issing at random (M AR ).Ifjudged appropriate,m issing

dataw illbeim puted,usingm ultipleim putation. T heresultingim puted datasetsw illbeanalyzed and

reported,togetherw ithappropriatesensitivity analyses.Any im putationm ethodsusedforscoresand

other derived variablesw illbe carefully considered and justified. R easonsfor ineligibility,non-

com pliance,w ithdraw alor other protocolviolationsw illbe stated ifavailable and any patterns

sum m arized.M oreform alanalysis,forexam pleusinglogisticregressionw ith‘protocolviolation’ asa

response,m ay alsobeappropriateandaid interpretation.About1-2% ofpatientsareexpectedtodie

duringfollow -up,sothisisunlikelytobeaseriouscauseofbias.How ever,w ew illconductasecondary

analysistakingaccountofthecom petingriskofdeath,usingm ethodsdescribedby Varadhanetal.[28]

Allreported testsw illbe tw o-sided and considered to provide evidence forasignificantdifference if

p-valuesare lessthan 0.05 (5% significance level).A detailed statisticalanalysisplan (S AP )w illbe

agreed w ith the DataM onitoring Com m ittee (DM C)at the com m encem ent oforearly in the study.

Any subsequentam endm entsto thisinitialS AP w illbe clearly stated and justified in the finalreport.

Interim analysesofefficacyoutcom esarenotplannedandw illbeperform edonlyw hererequestedby

the DM C.R esultsfrom thistrialw illalso be com pared w ith resultsfrom othertrialsand reported in

accordancew ithCO N S O R T guidelines

5.2 Economic evaluation

An econom icevaluation w illbe integrated into the trialdesign.T he econom icevaluation w illbe

conducted from the recom m ended N HS and personalsocialservices(P S S )perspective [26].Data

w illbe collected on the health and socialservice resourcesused in the treatm ent ofeach trial

participantduringtheperiodbetw eenrandom isationand6m onthspost-random isation.T rialdata

collection form sw illrecord the duration of each form of hospitalcare,surgicalprocedures,

adjunctive interventions,m edication profiles,testsand procedures.O bservationalresearch m ay

berequired to detailadditionalstaffand m aterialinputsassociated w ithclinicalcom plications.At

3 and 6 m onthspost-random isation,trialparticipantsw illbe asked to com plete econom ic

questionnairesprofilinghospital(inpatientand outpatient)and com m unity healthand socialcare

resource use and,forthe purposesofsensitivity analysis,out-of-pocket expendituresand costs

associated w ith lost productivity.Current U K unit costsw illbe applied to each resource item to

value totalresource use in each arm ofthe trial.Per diem costsforhospitalcare,delineated by

levelorintensity ofcare,w illbe calculated by the health econom icsresearcherusing datafrom

detailed questionnairescom pleted by the local finance departm ents,giving cost data and

apportioning these to different categoriesofpatient using a‘top-dow n’ m ethodology.T he unit

costsofclinicaleventsthat are unique to thistrialw illbe derived from the hospitalaccountsof

the trial participating centres,although prim ary research that usesestablished accounting

m ethodsm ay also be required.T he unitcostsofcom m unity health and socialservicesw illlargely

be derived from national sources, although som e calculations from first principles using

established accounting m ethodsm ay also be required[29. T rialparticipantsw illbe asked to

com pletetheEuroQ olEQ -5D-5L [24] m easuresat3 and 6 m onthspost-random isation.R esponsesto
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the EQ -5D-5L w illbe converted into m ulti-attribute utility scoresusing the algorithm currently

underdevelopm enttoreflectsocietalpreferencesinEngland.[25] [30 31] Crossw alkingalgorithm sw ill

be em ployed to generate supplem entary utility valuescom parable w ith those derived from the

EQ -5D-3L instrum ent.[24]

An increm entalcost-effectivenessanalysis,expressed in term sofincrem entalcost perquality-

adjusted life year(Q AL Y)gained,w illbe perform ed.R esultsw illbe presented using increm ental

cost-effectivenessratios(ICER s)and cost-effectivenessacceptability curves(CEACs)generated via

non-param etric bootstrapping. T hisaccom m odatessam pling (or stochastic) uncertainty and

varyinglevelsofw illingnesstopay foranadditionalQ AL Y.Duetotheknow nlim itationsofw ithin-

trialeconom icevaluations[32],w e w illconstruct adecision-analyticalm odelto m odelbeyond the

param etersoftheproposedtrialthecost-effectivenessofnegativepressurew oundtherapy inthis

clinicalpopulation.T he m odelw illbe inform ed partly by datacollected aspart ofthe proposed

trial,butalso by datacollected from otherprim ary and secondary sources.T hese sourcesinclude

published resultsfrom relevant observationalstudies.S pecificparam etersofinterestm ight be long

term costs,health utilitiesand relapse rates.In addition,registriesand trialdatasetsto w hich the

research team have accessm ight be consulted ifthey are seen asrelevant to inform ing these

param eters.L ongterm costsand health consequencesw illbe discounted to presentvaluesusing

discountratesrecom m ended forhealthtechnology appraisalintheU nitedKingdom [33] A seriesof

probabilistic sensitivity analysesw illbe undertaken to explore the im plicationsofparam eter

uncertainty ontheincrem entalcost-effectivenessratios.P robabilisticsensitivity analysesw illalso

explore the effectsof extending the study perspective,target population,tim e horizon and

decision context on the increm entalcost-effectivenessratios. In addition,cost-effectiveness

acceptability curvesw illbe constructed usingthe netbenefitsapproach.

W e recognise from previousexperience thatm issingdatacan be aparticularchallenge forhealth

econom icanalysis.T o m inim ise the im pactofthis,w e w illdesign ourHE CR Fs,based on previous

experience w ith studiessuch asW O L L F,so that they are assim ple and easy-to-com plete as

possible.Any rem aining issuesw ith m issing valuesw illbe dealtw ith w ithin the HE analysisusing

m ultiple im putationm ethodsasdescribed inthe statisticalanalysisplan forthe m aintrial.
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6. Trial Oversight

T he day-to-day m anagem entofthetrialw illbe the responsibility oftheT rialM anager,supported by

the CT U adm inistrative staff.T hisw illbe overseen by the T rialM anagem ent Group,w ho w illm eet

m onthly toassessprogress.Itw illalsobetheresponsibility oftheT rialM anagertoundertaketraining

ofthe research staffat each ofthe trialcentres.T he trialstatistician and health econom ist w illbe

closely involvedinsettingupdatacapturesystem s,designofdatabasesandclinicalreportingform s.A

T rialS teeringCom m ittee(T S C)andaDataM onitoringCom m ittee(DM C)w illbesetup.

6.1 Trial Supervision

Day-to-day m anagem entofthetrialw illbeoverseenby aT rialM anagem entGroupw hichism adeup

oftheInvestigatorslistedinS ection1 andstaffw orkingontheprojectw ithinO CT R U .

A T S C -w ithanindependentChairm an-andDM C w illbesetup.

T he T S C,w hich includesindependentm em bersprovidesoverallsupervision ofthe trialon behalfof

the funder.Itsterm sofreference w illbe agreed w ith the HT A and w illbe draw n up in aT S C charter

w hichw illoutlineitsrolesandresponsibilities.M eetingsoftheT S C w illtakeplaceatleastonceayear

duringtherecruitm entperiod.

Anoutlineoftherem itoftheT S C isto:

 m onitorandsupervisetheprogressofthetrialtow ardsitsinterim andoverallobjectives

 review atregularintervalsrelevantinform ationfrom othersources

 considertherecom m endationsoftheDM C

 inform thefundingbody ontheprogressofthetrial.

T he DM C isagroup ofindependent expertsexternalto the trialw ho assessthe progress,conduct,

participantsafety and,ifrequiredcriticalendpointsofaclinicaltrial.

T hestudy DM C w illadoptaDAM O CL ES charterw hichdefinesitsterm sofreferenceandoperationin
relationtooversightofthetrial.T hey w illnotbeaskedtoperform any form alinterim analysesof
effectiveness.T hey w ill,how ever,review accruingdata,sum m ariesofthedatapresentedby
treatm entgroup,andw illassessthescreeningalgorithm againsttheeligibility criteria.T hey w illalso
considerem ergingevidencefrom otherrelatedtrialsorresearchandreview relatedS AEsthathave
beenreported.T hey m ay advisethechairoftheT rialS teeringCom m itteeatany tim eif,intheir
view ,thetrialshouldbestoppedforethicalreasons,includingconcernsaboutparticipantsafety.
DM C m eetingsw illbeheldatleastannually duringtherecruitm entphaseofthestudy.Fulldetails
includingnam esw illbeincludedintheDM C charter.

6.2 Quality control

W ew illinstitutearigorousprogram m eofquality control.T heresearchfellow inconjunctionw iththe

trialcoordinatorw illbe responsible forensuring adherence to the trialprotocolsat the trialsites.

Q uality assurance checksw illbe undertaken by the CT U to ensure integrity ofrandom isation,study

entry proceduresand datacollection.T heCT U hasaquality assurancem anagerw how illm onitorthis

trialby conducting regular(at least once in the lifetim e ofthe study,m ore ifdeem ed necessary)

inspectionsofthe T rialM asterFile.Furtherm ore,the processesofconsent taking,random isation,

registration,provision ofinform ation and provision oftreatm entw illbe m onitored.W ritten reports

w illbeproducedfortheT S C,inform ingthem ifany correctiveactionisrequired.
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6.3 Insurance and Indemnity Arrangements

T he S ponsorhasaspecialist insurance policy in place -N ew line U nderw riting M anagem ent L td,at

L loyd’sofL ondon -w hichw ould operate in the eventofany participantsufferingharm asaresultof

their involvem ent in the research. S tandard N HS cover for negligent harm isin place for N HS

procedures.T herew illbenocoverfornon-negligentharm .

6.4 Dissemination

T he study m onograph w illbe prepared by the trialm anagem ent team w ithin three m onthsof

com pletionofthetrial.W ew illsim ultaneously prepaream anuscriptforahigh im pactpeer-review ed

journal,w hichw illallow forthe resultsto be dissem inated acrosstheorthopaedicand rehabilitation

com m unities,thew iderm edicalcom m unity,N ICEandhencepolicy m akers.Inaddition,thestudy w ill

be presented atthe British O rthopaedicand O rthopaedicT raum a,and the N orth Am erican O T A and

European EFO R T m eetings.T he lay co-applicantsw illlead on the dissem inationofthe trialresultsto

patientsandthew iderpublic.T oinform patientsandthepublic,w eintendtoproducealay sum m ary

w hichw illbem adeavailableinthetrialhospitalsand topatientsinvolved inthetrial.Inaddition,w e

w illpublicisethew orkthroughsocialm ediaoutlets,suchasFacebookandT w itter,asw ellasw ebsites

such asP atient.co.uk.T hisstudy w illproduce aclearrecom m endation forthe ‘N ICE guidelinesfor

com plexfractures’.N opatientidentifiableinform ationw illbecontainedinany form ofdissem ination

ofstudy results.

6.5 Project Timetable and Milestones

W eproposea3 yearstudy startinginJan2016 w ithaplannedlong-term follow -upof5 years.T he
trialtim etableisshow nbelow ,w ith key m ilestonesindicated and responsiblepartiesidentified:
M onth By date Activity M ilestone R esponsibility

-4-0 Ethicsubm ission R EC approval CI/R F

0-3 Jan16 S tartT rial

1st T S C/DM C m eeting CI/T M

Finalisetrialprotocol P rotocolfinalversion T M G

M ar16 Com pleteCR F’s CR Ffinalversion CI/S tat/T M

4-10 Apr16 S tartrecruitm entleadcentre+
pilotcentres1& 2

1st trialsiteonline T C/CI

Jun16 S tartrecruitm entatpilotcentres3,4 &5 5 pilotsitesonline T C/CI

S ep16 Finishpilotrecruitm ent 24 centrem onthsrecruitm ent T C/CI

O ct16 Decisiononprogressionoftrial R eporttoT S C andHT A T M G

11-25 O ct16 S tartstaggeredlaunch2 centres/m onth T C/CI

Jun17 50% totalrecruitm ent 800 patientsenrolled

Jul17 Com pletesiteinitiations All24 sitesrecruiting T C/CI

Aug17 Datareview first800 patients DM EC report DM EC viaT S C toHT A

S ep17 2ndT S C m eeting CI/T M

Jan18 Endrecruitm ent 1540 patientsenrolled

26-31 Jul18 Com plete6 m onthsfollow -upallsites 1540 patientscom pletedfollow -up

32-36 O ct18 S tatisticalanalysis S tat

Healtheconom icsanalysis HE

Dec18 Datareview allpatients DM EC report DM EC viaT S C toHT A
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FinalT S C m eeting T S C

M ar19 FinalreportHT A HT A report T M G

32-37 Jan19 Com plete1 yearpostalfollow -up T M /DC

38-49 Jan20 Com plete2 yearpostalfollow -up T M /DC

Interim datareview /T M G T M /DC

50-61 Jan21 Com plete3 yearpostalfollow -up T M /DC

62-73 Jan22 Com plete4 yearpostalfollow -up T M /DC

Interim datareview /T M G S tat

74-85 Jan23 Com plete5 yearpostalfollow -up T M /DC

87 M ar23 S tatisticalanalysis S tat

88 Apr23 FinalreportHT A long-term follow -up HT A report T M G

CI Chief Investigator, RF Research Fellow, TMG Trial management group, TM Trial Manager, TSC trial
steering committee, DMEC Data monitoring and Ethics Committee, Stat statistician, HE Health
Economist, DC Data Clerk
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7. Trial Flow Diagram

R AN DO M IS A T IO N
n=1540

Excluded:
• P atientsaged< 16 years
• P resentation> 72 hoursafterthe

injury

Negative Pressure Wound
Therapy
n=770

Standard
wound dressing

n=770

Datatim e-points:

3 m onths-clinic 3 m onths-clinic
20% lossto
follow -up

6 months - clinic
n=615

6 months - clinic
n=615

Functional
assessm ents.

Allpatientshavingsurgery forafractureofthelow erlim bassociatedw ithm ajortraum a

Excluded:
 openfractures,w hichcannotbe

closedprim arily

 P atientsunabletoadheretotrial
procedures

Eligiblepatientsforthetrial

1 year postal questionnaire (EQ-5D,DRI, further interventions)
n=615

3 year postal questionnaire (EQ-5D,DRI, further interventions)
n=615

4 year postal questionnaire (EQ-5D,DRI, further interventions)
n=615

5 year postal questionnaire (EQ-5D,DRI, further interventions)
n=615

4-6 w eeks-clinic 4-6 w eeks-clinic

2 year postal questionnaire (EQ-5D,DRI, further interventions)
n=615
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