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2. S YN O P S IS

T rialN am e P oppi:P roceduralP aininP rem atureInfants

T rialT itle A blinded random ised placebo-controlled trialinvestigatingthe efficacy

ofm orphineanalgesiaforproceduralpainininfants.

S horttitle Ism orphineaneffectiveanalgesicforproceduralpainininfants?

ClinicalP hase P haseII

T rialDesign Blinded,placebo-controlled,parallel-grouprandom isedclinicaltrial.

T rialP articipants Infantsbetw een34 and42 w eeks’ gestationalage(GA)w horequirea

clinicalheellanceandretinopathy ofprem aturity (R O P )screeningon

thesam etestoccasion.

P lannedS am pleS ize 156 infants;78 participantsw illreceivetheInvestigationalM edicinal

P roduct(IM P ),and78 participantsw illreceivetheplacebo.

T reatm entduration Eachinfantw illbeincludedinthetrialfor48 hours.S afety dataw illbe

collectedfor24 hoursaftertheIM P orplaceboisadm inistered.

Follow upduration N il

P lannedT rialP eriod Fulltrialperiod:39 m onths.

T rialrecruitm entperiod:33 m onths.

O bjectives O utcom eM easures

P rim ary

Co-prim ary

T otestw hetheradm inistrationof
m orphinereducesclinicalpain
scores(P rem atureInfantP ain
P rofile-R evised(P IP P -R ))30
secondsafterR O P screening
com paredw ithaplacebo
(inactivesolution).

T otestw hetheradm inistrationof
m orphinereducesnociceptive-
specificbrainactivity follow inga
clinically-essentialheellance
com paredw ithaplacebo
(inactivesolution).

P IP P -R score30 secondsafterR O P
screening.

M agnitudeofnociceptive-specific
brainactivity evokedby heellance.

S econdary T otestw hetheradm inistration
ofm orphineim provesclinical
stability inthe6-hourand24-
hourperiodfollow ingthestartof
theclinicalintervention.T he
clinicalinterventionisdefinedas
theheellancefollow edby
retinopathy ofprem aturity (R O P )
screening.

T otestw hetheradm inistration
ofm orphinereducesclinicalpain
scores(P IP P -R )andreflex

Clinicalstability inthe6-hourand
24-hourperiodfollow ingthestart
oftheclinicalintervention.T he
clinicalinterventionisdefinedas
theheellancefollow edby R O P
screening.

P IP P -R scoreandam plitudeof
reflexw ithdraw alfollow ingheel
lance.
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w ithdraw alactivity follow inga
clinically-essentialheellance
com paredw ithaplacebo
(inactivesolution).

T otestw hetheradm inistration
ofm orphineissafeby
determ iningw hetheritresultsin
episodesofrespiratory
depressionorhypotensionthat
requireinterventioncom pared
w ithaplacebo.

Drugsafety w illbeassessedby
calculatingthenum berof
incidencesofapnoeathatrequire
interventionusingNeoPuff or‘bag
andm ask’ andthenum berof
incidencesofhypotensionthat
requiretreatm entw ithinotropes
inthe24-hourperiodfollow ingthe
adm inistrationoftheIM P or
placebo.

Investigational

M edicinalP roduct(s)

M orphinesulphateincarriersolution& m atchingplacebo(carrier

solutiononly).

Form ulation,Dose,

R outeofAdm inistration

10m loftheIM P w illbesuppliedinam berglassbottle ata

concentration of 200 μg/m l. T his w ill provide a dose of 100 μg/kg w hich 

w illbeadm inisteredorally by sterileoral/enteralsyringe.T heplacebo

(inactivesolution)w illbesuppliedinidenticalpackagingbutw ill

containonly thecarriersolution.

Eachpackw illbelabelledw ithauniquerandom isationcode.

3. A BBR EVIA T IO N S

AE AdverseEvent

AN O VA Analysisofvariance

AR AdverseR eaction

BN Fc BritishN ationalForm ulary forchildren

CI ChiefInvestigator

CR F CaseR eportForm

DCF DataCollectionForm

DM C DataM onitoringCom m ittee

DS U R Developm entS afety U pdateR eport

EEG Electroencephalography

EM G Electrom yography

GA GestationalAge

GCP GoodClinicalP ractice

GM P GoodM anufacturingP ractice

ICF Inform edConsentForm

IM P InvestigationalM edicinalP roduct

IR AS IntegratedR esearchApplicationS ystem

IS F InvestigatorS iteFile

IS R CT N InternationalS tandardR andom isedControlledT rialN um ber

IVH IntraventricularHaem orrhage
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M HR A M edicinesandHealthcareproductsR egulatory Agency

M R I M agneticR esonanceIm aging

N EC N ecrotisingEnterocolitis

N HS N ationalHealthS ervice

N ICU N eonatalIntensiveCareU nit

N P EU CT U N ationalP erinatalEpidem iology U nitClinicalT rialsU nit

P C P rincipalCom ponent

P I P rincipalInvestigator

P IL P arentInform ationL eaflet

P IP P -R P rem atureInfantP ainP rofile– R evised

P M G P rojectM anagem entGroup

R CT R andom isedControlledT rial

R EC R esearchEthicsCom m ittee

R O P R etinopathy ofP rem aturity

R M S R ootM eanS quared

S AE S eriousAdverseEvent

S AR S eriousAdverseR eaction

S D S tandardDeviation

S m P C S um m ary ofP roductCharacteristics

S U S AR S uspectedU nexpectedS eriousAdverseR eaction

T S C T rialS teeringCom m ittee

4. BA CKGR O U N D A N D R A T IO N A L E

4.1 Background

P ain in infancy isaseriousclinicalissue.W hile infant pain isrecognised to have both im m ediate

and long-term consequences,it isstilldrastically under-treated in thispopulation.Although an

infantreceivingintensivecarew illexperienceanaverageof10 painfulproceduresperday,specific

analgesiaisprovided lessthan 25% of the tim e (1). Furtherm ore,thisprovision ofanalgesia

includes‘com fort techniques’ (such asskin-to-skin m aternalcontact) and doesnot specifically

refertopharm acologicalanalgesia,w hichw ouldberoutinely usedinolderchildrenandadults(1).

Despite the high burden ofpain in the neonatalpopulation,lessthan 40% ofU K neonatalunits

haveaP ainM anagem entP rotocol(2).T hehistoricalm isconceptionthatinfantsdonot‘feel’ pain

hasled to the predisposition to under-treat pain in clinicalpractice (3).Forexam ple,surveysof

neonatalpractice dem onstrate that 50% ofneonatalunitsin the U K and U S do not routinely

provide prem edication forhighly invasive elective intubation,despite evidence ofclinicalbenefit

(4,5). Ifinfantsare to receive the best possible care achange in clinicalpractice isneeded

w hereby thereisanexpectationthatinfantpainw illnotbeleftuntreated.Assuch,itisessential

that clinicaltrialsthat test the efficacy ofanalgesic m edication be conducted using specific and

sensitivem easuresofinfantpain.
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4.2 R etinopathy ofprem aturity (R O P )screening

T he m ost vulnerable infants,w ith the highest burden ofpain,are those born prem aturely w ho

require intensive neonatalcare.In the U K,new born infantsadm itted to neonatalintensive care

units(N ICU )w illbe hospitalised foran average of56 days,and the youngest and sickest infants

w illexperience up to 50 painfulproceduresperday (1,6). R etinopathy ofP rem aturity (R O P )

screening isan exam ple ofahighly invasive m edicalprocedure that isrepeatedly perform ed on

prem atureinfants.R O P isaconditionoftheretinalvascularsystem thataffectsprem atureinfants,

w hich ifuntreated,can lead to perm anent blindness.Assuch there isanationalR O P screening

program m e,w hichinvolvesregularophthalm icscreeningofprem atureinfantstoidentify w hether

R O P treatm ent isnecessary.U nfortunately,R O P screening isconsidered to be painful(7),and is

stressfulforbothinfantsandparents(8).Infantsareextrem ely unsettledbothduringandafterthe

procedure,and increased pain scores(9),increased salivary cortisol(10),and an increased

likelihoodofapnoeicepisodesinthe24 hourperiodafterscreeninghavebeenreported(11).

P ainm anagem entstrategiesthathavebeenusedforR O P screeningincludetheuseoftopicallocal

anaesthetic,sucrose and breastm ilk,butthey have allbeen show n to be inadequate forreducing

pain (12-14).Indeed,arecent Cochrane review exam ining the use oflocalanaestheticconcluded

that “ screening rem ains a painful procedure and the role of non-pharm acological and

pharm acologicalintervention including differentlocalanaestheticagentsshould be ascertained

in future random ised trials” (12). T he levelof clinicaldistresscaused by thisprocedure is

exem plified in arecent study,w hich reportsthat in the 24-hourperiod follow ing R O P screening

41% ofinfantshaveapnoeicepisodescom paredtoonly 19% beforetheexam (11).

It isplausible that the im m ediate distresscaused to an infant during R O P screening and the

resultant physiologicalinstability that follow sthe exam ination m ay be alleviated ifeffective pain

reliefw asprovidedduringtheprocedure.

4.3 M orphineanalgesia

M orphineisapotentanalgesicthatprovideseffectivepainreliefforproceduralpaininadults(15)

butevidence foritseffectivenessin infantsislessclear.M orphine iscom m only used on neonatal

unitsasasedative. Forexam ple,during m echanicalventilation m orphine hasbeen show n to

reduce physiologicalinstability;reduce behaviouraland horm onalstressresponses;and im prove

ventilatorsynchrony (16).Although m orphine clearly provideseffective sedation in infants,the

efficacy ofm orphine asan analgesic rem ainscontroversial(17-19). A recent Cochrane review

concluded that there isinsufficient evidence to recom m end routine clinicaluse ofm orphine for

proceduralpain reliefin m echanically ventilated infants(20).T o date,no random ised controlled

trialshave been com pleted w hereby m orphine hasbeen adm inistered to healthy non-ventilated

infantspriortoacutepainfulprocedures.Giventheneed foranalgesicsintheneonatalpopulation

and the lim ited availability ofotheranalgesic drugs,it isessentialthat the efficacy ofm orphine

analgesiabeproperly tested.Itisplausiblethatadm inistrationofm orphinepriortoR O P screening

m ay provide effective pain reliefand consequently reduce the resultant physiologicalinstability

causedby theprocedure.

T o date only one trialhasattem pted to test w hetherm orphine analgesiacan reduce pain during

R O P screening(21).W hilethe resultsofthisstudy suggested thatm orphinem ay provideeffective
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pain relief,unfortunately,the trial w as stopped prem aturely due to changes to research

regulationsofthe M edicinesand Healthcare productsR egulatory Authority (M HR A)and the need

to obtain new approvalto continuethe study.T he authorsdeterm ined asam plesize of63 infants

w asneeded,butw ere only able to recruit18 infantsin the study period and so did notreach the

sam ple size necessary to detect w hetherm orphine caused asignificant reduction in pain scores

(21).

4.4 Clinicalm easuresofpainininfants

M easuresofpainininfantsprim arily rely onm easuringchangesininfantbehaviourinresponseto

noxiousevents.In prem ature infantsthe m ostvalidated clinicalpain toolisthe P rem ature Infant

P ain P rofile (P IP P ) (22,23). T he P IP P prim arily relieson the quantification ofbehaviouraland

physiologicalresponsesthatareevoked by noxiousstim ulation.AsP IP P isacom positem ultim odal

m easure,incorporatingm easuresofheartrate,oxygen saturation and facialexpression change,it

allow sfordifferent aspectsofthe infant pain experience to be captured.It isw ell-validated for

pain assessm entin prem ature infantsand hasbeen w idely used asthe prim ary outcom e m easure

forinfantpain in m any clinicaltrials(24-26).Ifadm inistration ofm orphine priorto R O P screening

significantly reduced subsequent pain scores,there w ould be astrong rationale foritsuse in

clinicalpractice.

4.5 M easuresofnociceptive-specificbrainactivity andreflex w ithdraw alactivity

W hile behaviouralm easuresare presently the gold standard forthe assessm ent ofpain,new

electrophysiological techniqueshave m ore recently been developed to identify patternsof

nociceptive brain and spinalcord activity in infants(27,28). T hese objective and quantifiable

neurophysiologicalm easureshave been used asthe prim ary outcom e m easurein arecentclinical

trialpublishedinThe Lancet, providingevidencetosuggestthatsucrosem ay notprovideanalgesia

duringclinicalheellancing(29).Itw ould be highly advantageousto use theseelectrophysiological

m easuresofnociceptive brain and spinalcord activity in clinicaltrialsinvestigating the efficacy of

m orphine analgesia.T hisw illprovide aunique opportunity to gain am echanisticinsightinto how

m orphinealtersnociceptiveactivity intheim m atureinfantcentralnervoussystem .

M easuresofnociceptive brain activity evoked by R O P screeningcannotbe easily recorded due to

difficultiesin identifying the precise tim e w hen the nociceptive stim uliisapplied. How ever,

nociceptive-specific patternsofbrain activity have been extrem ely w ell-characterised follow ing

clinicalheellancing (27,28,30). Heellancing isaclinicalprocedure frequently perform ed in

neonatesto provide blood sam plesforthe m onitoring ofjaundice,blood sugar,electrolytesand

other haem atological param eters. Due to the frequency of this procedure (w hich can be

perform ed m ultiple tim esaday in som e prem ature infants) it isfeasible to arrange that R O P

screening occursim m ediately afteraclinicalblood sam ple istaken.T he opportunity to perform

R O P screening and aclinicalheellance on the sam e occasion m eansit ispossible to adm inister

m orphine oraplacebo in advance ofboth procedures.T herefore it isfeasible to not only test

w hether m orphine effectively reducesclinicalpain scoresduring R O P screening but also to

establishw hetherm orphinereducesnociceptivebrainandspinalcordactivity evokedby anoxious

heellance.
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4.6 Benefitsandrisks

T hebenefitofthistrialisthatw ew illdeterm inew hetherpre-em ptiveadm inistrationofm orphine

provideseffective pain reliefforacute proceduralpain in infants.N ot only w ould effective pain

reliefm ake the infantsm ore com fortable during these proceduresbut it m ay also im prove the

physiologicalstability ofthe infantsin the 24-hourperiod afterthe procedure.Furtherm ore,the

provision ofeffective pain reliefm ay prevent the long-term structuralw hite m atterdam age and

deficitsincognitiveability thathavebeendirectly linked tothenum berofpainfulexperiencesthat

hospitalisedinfantsreceiveduringtheirneonatalcare(31).

T here are also risksassociated w ith the adm inistration ofm orphine,w hich include increased

hypotension and respiratory depression (32). How ever,in studiesin ventilated infantsw here

approxim ately double the dose of m orphine proposed in thistrialw asused,there w asno

difference in blood pressure during the first hourafterinfusion,the fraction ofinspired oxygen

duringthe12 hoursafterinfusion,orthenum berofinfantsw ithhypotensionrequiringtreatm ent,

betw een the m orphine-treated and control-treated infants(33).T he authorsdo,how ever,report

atrend tow ardsincreased hypotension and ventilatorrequirem ents,w hich they considered is

likely to bedrivenby theadm inistrationofthem orphine.Inaseparateretrospectivestudy,w here

safety of m orphine adm inistration in non-intubated infants w as investigated, significant

differencesin hypotension w ere not observed,although there w asasuggestion that increased

ventilator support w asrequired w hen 2 infantsw ere included w ho had been accidentally

overdosed – the difference betw een the groupsw asnot significant w hen the overdosed infants

w ereexcluded (32).W hilethere are side effectsassociated w ith the adm inistration ofm orphine–

w hich w illbe furtherinvestigated aspart ofthisstudy – the benefit ofproviding adequate pain

reliefislikely to outw eigh the possible adverse consequences.T he experience ofpain during R O P

screening can cause reduced physiologicalstability and m orphine adm inistration m ight protect

infantsfrom the harm fuleffectsofpain on both theirshort-term and long-term outcom es.Given

that m orphine iscom m only adm inistered to hospitalised infantsthe im portance ofinvestigating

theefficacy andsafety ofm orphineforproceduralpainisclear.

4.7 Justificationfortrial

R O P screening isaclinically-essentialprocedure w hich isknow n to cause pain and distressin

infants,and often resultsin an extended period of clinicalinstability (7,9). N um erouspain

m anagem entstrategieshave been show nto be ineffective forR O P screening,includingthe useof

sucrose,breastm ilkand localanaestheticeye drops(12-14).Itishighly beneficialto testw hether

m orphine adm inistration reducesacute pain caused by R O P screening and w hetherit im proves

clinicalstability during the subsequent 24 hours.W hile the prim ary objective ofthisstudy isto

look at the effect of m orphine analgesiaon w ell-validated clinicalpain scorescalculated 30

secondsafterR O P screening,thisstudy also providesan opportunity to gain am echanisticinsight

into how m orphine altersnociceptive brain and spinalcord activity evoked by an acute noxious

heellance.Ifabolusdose oforalm orphine isproven to be asafe and effective analgesic for

proceduralpain that resultsin im proved clinicalstability,thisw ould result in asignificant change

to current clinicalpractice forR O P screening and,potentially,provide an analgesicw hich can be

usedforotheracutely painfulproceduresininfants,suchaslasereyesurgery.
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A single dose of 200 μg/kg oral m orphine sulphate (w hich is double the dose proposed in this 

study) hasbeen used in apreviousstudy testing analgesic efficacy forR O P screening and the

authorsreported,in the paperand through personalcom m unication,thatthere w ere no adverse

effectsofm orphineadm inistrationatthisdose(34).

M orphine analgesiaw illbe adm inistered in addition to current pain m anagem ent strategies,

w hich,in the John R adcliffe Hospital,include the use oflocalanaestheticeye dropspriorto the

R O P screening and com fort techniques(such assw addling)during heellancing.O therthan the

adm inistration ofthe trialm edication and som e extraphysiologicalm onitoring,current clinical

practicew illnotbealteredfortrialparticipants.

In thistrialw e w illuse astandardised com forttechnique.T rialparticipantsw illbe sw addled using

m ethodsthat w e have successfully im plem ented in previousEEG and M agnetic R esonance

Im aging (M R I)studies.W e w illlay the infant supine on acotton cloth and crossthe infant’sarm s

overtheirchestin arelaxed position.T he endsofthe cloth w illthen be crossed overthe infant’s

body and arm s,and tucked beneath the opposing side.T he sw addling cloth w illnot coverthe

infant’sfeet,in orderto allow accessform onitoringleadsand blood sam pling.T he cloth w illonly

restrict grossupperbody m ovem entsand hold the infant securely and com fortingly in aflexed

position.

4.8 O utlineoftrialproposal

In this study w e aim  to determ ine w hether a single dose of m orphine sulphate (100 μg/kg) 

adm inistered orally priorto painfulclinicalproceduresprovideseffective analgesia.T he dosage,

route ofadm inistration and tim e course have been selected based on previousliterature (34)and

basedonrecom m endationsintheBritishN ationalForm ulary forchildren(BN Fc)(2015).

T he prim ary objective isto determ ine w hetherm orphine analgesiareducesclinicalpain scores

follow ing R O P screening. In addition,to provide abetter m echanistic understanding of how

m orphine affectsnociceptive brain and spinalcord activity w e w illinvestigate the effect of

m orphineonelectrophysiologicalm easuresofnociceptivebrainand spinalcordactivity evoked by

aheellance.Infantsw illberandom isedtoreceiveeitherm orphineoraplacebopriortoaclinically

required heellance and R O P screening,w hich w illbe perform ed on the sam e test occasion.T he

effect of m orphine on clinicalpain scores(evoked by the heellance and R O P screening),

nociceptive-specific brain activity and spinalcord activity (evoked by clinicalheellance),clinical

stability,anddrugsafety w illbeinvestigated.
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Figure 1: S um m ary ofthe experim entalprotocol.T he clinicalintervention isdefined asthe heel

lancefollow ed by theR O P screening.Alltim ingsareapproxim ateand areinrelationtostartofthe

clinicalintervention (i.e.theheellance).
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5. O BJECT IVES A N D O U T CO M EM EA S U R ES

O bjectives O utcom eM easures

P rim ary O bjective

(i) T otestw hetheradm inistrationof

m orphinereducesclinicalpain

scores(P IP P -R )30 secondsafter

R O P screeningcom paredw itha

placebo(inactivesolution).

Co-prim ary O bjective

(ii) T otestw hetheradm inistrationof

m orphinereducesnociceptive-

specificbrainactivity follow inga

clinically-essentialheellance

com paredw ithaplacebo(inactive

solution).

S econdary O bjectives

(iii) T otestw hetheradm inistrationof

m orphineim provesclinical

stability inthe6-hourand24-hour

periodfollow ingthestartofthe

clinicalintervention.T heclinical

interventionisdefinedastheheel

lancefollow edby R O P screening.

(iv) T otestw hetheradm inistrationof

m orphinereducesclinicalpain

scores(P IP P -R )andreflex

w ithdraw alactivity follow inga

clinically essentialheellance

com paredw ithaplacebo(inactive

solution).

(v) T otestw hetheradm inistrationof

m orphineissafeby determ ining

w hetheritresultsinepisodesof

respiratory depressionor

hypotensionthatrequire

intervention.

P rim ary O utcom eM easure

(i) P IP P -R score30 secondsafterR O P

screening.

Co-prim ary O utcom eM easure

(ii) M agnitudeofnociceptive-specificbrain

activity evokedby heellance.

S econdary O utcom eM easures

(iii) Clinicalstability inthe6-hourand24-hour

periodfollow ingthestartoftheclinical

intervention.T heclinicalinterventionis

definedastheheellancefollow edby R O P

screening.(Clinicalstability isassessed

from pulseoxim etry recordingsandthe

needforincreasedrespiratory support.)

(iv) P IP P -R scoreandam plitudeofreflex

w ithdraw alfollow ingheellance.

(v) Drugsafety w illbeassessedby calculating

thenum berofincidencesofapnoeathat

requireinterventionusingNeoPuff or‘bag

andm ask’ andthenum berofincidencesof

hypotensionthatrequiretreatm entw ith

inotropesinthe24-hourperiodfollow ing

theadm inistrationoftheIM P orplacebo.
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6. T R IA L DES IGN

6.1. T rialdescription

T hisstudy isaclinicaltrialofan investigationalm edicinalproduct (IM P ). It isasingle-centre

double-blind random ised placebo-controlled study investigating w hether m orphine sulphate

provideseffectiveanalgesiacom paredw ithaplacebo(inactivesolution)forclinically requiredR O P

screeningandheellancing.

Infantsw illbe recruited during a33-m onth period.Infant participantsw illbe studied on asingle

testoccasion w hile they are in hospital,w hen they require R O P screeningand aclinicalheellance

on the sam e occasion. N o extrablood testsornoxiousproceduresw illbe perform ed forthe

purpose ofthe study.P articipantsw illbe included in the study fora48-hourperiod.T hisw illbe

24-hoursbefore and afterthe startofthe clinicalintervention.T he clinicalintervention isdefined

asthe heellance follow ed by the R O P screening.T he startofthe clinicalintervention istherefore

definedasthetim ew hentheheellanceisperform ed.
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P rim ary O utcom em easures
(i) P rem atureinfantpainprofile-R evised (P IP P -R )score30 secondsafterR O P screening.
(ii) M agnitudeofnociceptive-specificbrainactivity evokedby heellance.

S econdary O utcom em easures
(iii) Clinicalstability inthe6-hourand 24-hourperiodafterthestartoftheclinical

intervention.

(iv) P IP P -R scoreand am plitudeofreflex w ithdraw alfollow ingheellance.

(v) N um berofincidencesofapnoeathatrequireinterventionusingNeoPuff or‘bagand

m ask’ andnum berofincidencesofhypotensionthatrequiretreatm entw ithinotropes

inthe24-hourperiodfollow ingtheadm inistrationoftheIM P orplacebo.

6.2. T rialflow chart

Clinically-essentialnoxiousstim ulationandinnocuouscontrolstim ulation
(heellancecontrol,heellance,R O P screening)

InclusionCriteria

P articipantsw illbein-patientsontheneonatal

unit at the John R adcliffe Hospital,O xford;

born < 32 w eeks’ gestation orbirth w eight <

1501 g;betw een 34 and 42 w eeksgestational

age(GA)atthetim eofstudy;requireaclinical

heellanceandR O P screeningonthesam etest

occasion; parents/guardians have given

w ritten inform ed consent forinclusion in the

trial;seniorclinician considersinclusionin trial

tobem edically appropriate.

ExclusionCriteria

IVH > gradeII;shortbow elsyndrom e;
receivingnilby m outhduetodocum entedgut
pathology;receivedopiatesinthelast72
hoursorotheranalgesics/sedativesinthelast
24 hours;previously docum entedepisodeof
m orphinesensitivity;bornw ithacongenital
m alform ationorgeneticconditionknow nto
affectneurologicaldevelopm ent;bornto
m othersw horegularly usedopiatesduring
pregnancy orw hilebreastfeedingor
expressingbreastm ilk.

A ctiveIntervention(n=78)
M orphinesulphate

100 μg/kg

R andom isation(1:1 allocationratio)
W eb-basedrandom isationhostedby N P EU ClinicalT rialsU nit

InactiveIntervention(n=78)
P lacebo(inactivesolution)

24 hourBaselineDataCollection
(heartrate,oxygensaturation,bloodpressure,oxygenrequirem ent)
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7. P A R T ICIP A N T IDEN T IFICA T IO N

7.1 T rialparticipantsandstudy feasibility

6500 infantsare born at the John R adcliffe Hospitaleach year and 700 are adm itted to the

neonatalunit.R O P screening isperform ed on approxim ately 100 infantsperyearand on average

these infantsw illreceive tw o R O P exam sw hile they are in-patients.T he m ajority ofinfantsw ill

require routine blood teststo be perform ed priorto the R O P screening and,based on previous

studiesw eexpectarecruitm entconsentsuccessrateofapproxim ately 60% .

Each w eek the O phthalm ologistsperform approxim ately 10 R O P screening exam inationsin the

neonatalunit.O fthese w e expect that approxim ately 3 exam inationsw ould be conducted on

infantsw ho are eligible forinclusion in the trial.In ourpreviousstudy (29),w hich used asim ilar

design (w ith an active and placebo arm )the parentalconsent rate w as66% (62 out of94 infants

w ere successfully recruited).T o keep to ourproposed recruitm ent schedule (156 infantsin 33

m onths),on average,w e need to recruit just over1 baby perw eek.T hisequatesto aparental

consentrateofapproxim ately 30% ,w hichw econsidertoberealisticandhighly achievable.

W eplantostudy 1– 2 infantsperw eekand intend tostudy 156 infantsintotal,suggestingthatitis

feasiblethatthedataiscollectedforthistrialw ithin2 yearsand9 m onths.W eexpecttoapproach

approxim ately 400 parentsandw illnotstudy any individualbaby m orethanonce.

7.2 Inclusioncriteria

 P articipantsw illbe in-patientson the neonatalunit at the John R adcliffe Hospital,

O xford.

 Infantsbornlessthan32 w eeks’ gestationorbirthw eightlessthan1501 g.

 At the tim e ofstudy,infantsw illbe betw een 34 and 42 w eeksgestationalage (GA)

and w illbestudied ifthey requireaclinicalheellanceand R O P screeningonthesam e

test occasion. W e w illstudy infantsduring asingle test occasion w hen they are

greaterthanorequalto34 w eeks’ gestation.

 Infantsforw hom parents/guardianshavegivenw ritteninform edconsentfor

inclusioninthetrial.

 S eniorclinicianconsidersinclusionintrialtobem edically appropriate.

7.3 Exclusioncriteria

 intraventricularhaem orrhage(IVH)> gradeII

 shortbow elsyndrom e

 receivingnilby m outhduetodocum entedgutpathology

 receivedopiatesinthelast72 hours

 receivedotheranalgesicsorsedativesinthelast24 hours

 previously docum entedepisodeofm orphinesensitivity

 congenitalm alform ationorgeneticconditionknow ntoaffectneurological

developm ent
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 borntom othersw horegularly usedopiatesduringpregnancy orw hilebreastfeeding

orexpressingbreastm ilk.

8. T R IA L P R O CEDU R ES

8.1 R ecruitm ent

T he clinicalteam w illidentify infantsw ho are eligible forinclusion in the study shortly afterbirth

and theinfant’sparentsw illbeinform ed aboutthestudy.P arentsw ho areinterested inthestudy

w illbe given the opportunity to askquestionsand w illbe given aP arentInform ation L eaflet(P IL ).

O nce an R O P screening appointm ent hasbeen confirm ed in infantsbetw een 34 and 42 w eeks

gestation (w hich w illbe at least tw o w eeksafterthey have been born),parentsw illbe asked by

m em bersofthe research team ifthey w ould like to give inform ed consentfortheirinfantto take

partinthestudy.

8.2 Inform edconsent

W ritten consent w illbe sought from the parentsafterthey have been given afullverbaland

w ritten explanation ofthe trial. W ritten explanation w illbe given viathe P arent Inform ation

L eaflet (P IL ).P arentsw ho do not speakEnglish w illonly be approached ifan adult interpreteris

available.R elativesw illnotinterpret.

W ritteninform ed parentalconsentw illbeobtained by m eansofdated parentalsignature and the

signature ofthe person w ho obtained inform ed consent;thisw illbe the P rincipalInvestigator(P I)

or healthcare/research professionalw ith delegated authority. A copy of the signed inform ed

consent form (ICF)w illbe given to the parent(s).A furthercopy w illbe retained in the infant’s

m edicalnotes,acopy w illberetainedby theP I,andtheoriginalw illbestoredw iththestudy data.

8.3 Enrolm ent

After inform ed consent has been obtained, the inform ation w ill be entered onto the

random isation w ebsite.Infantsw illbe considered enrolled into the P oppitrialonce they have

beengivenastudy num ber.

8.4 R em uneration

N either trial participantsnor their parentsw ill be given financial or m aterial incentive or

com pensationtotakepartinthistrial.

8.5 R andom isation

R andom isation ofparticipantsto receive eitherm orphine sulphate orplacebo (inactive solution)

w illbe m anaged viaasecure w eb-based random isation facility hosted by the N ationalP erinatal

Epidem iology U nit ClinicalT rialsU nit (N P EU CT U ) at T he U niversity ofO xford.P articipantsw ill

have aroughly equalchance ofreceiving m orphine sulphate orplacebo (inactive solution).T he

random isationprogram w illuseam inim isationalgorithm toensureapproxim atebalancebetw een

thegroupsw ithrespecttogestationalageatthetim eofstudy,gestationalageatbirth,num berof
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daysonaventilator,presenceofgastrictubeattim eofstudy,num berofdayssincem orphinehas

been given,intra-uterine grow th restriction and previoussurgery.T he usersofthe system w ill

have no insightinto the nextallocation.Balance betw een the groupsforeach ofthem inim isation

variablesw illbereview edby theDM C andreportedintrialpublications.

P articipantsw illbe random ised shortly before the 48-hourperiod ofclinicalstability m onitoring

com m ences.Ifany ofthe exclusion criteriam anifest afterconsent but priorto random isation,

participantsw illnot be random ised and therefore not included in the trial.Ifexclusion criteria

m anifest in the first 24 hoursof clinicalstability m onitoring the IM P or placebo w illnot be

adm inistered and theinfantw ithdraw nfrom thetrial.Inthiscasetheinfantw illstillbeconsidered

atrialparticipant.

A S eniorT rialsP rogram m erat the N P EU CT U w illw rite the random isation program and hold the

code. In the event of an em ergency,a participant m ay be unblinded by logging in to the

random isation w ebsite using asingle-use accesscode provided in asealed envelope.T he reason

forunblinding m ust be recorded.Clinicianscarrying out em ergency unblinding m ust be satisfied

thatitisagenuineem ergency andthatknow ledgeofthetreatm entallocation(eitherm orphineor

placebo)isneeded toguidetheappropriateclinicalm anagem entoftheparticipant.Insom ecases

thism ay be achieved w ithout unblinding by treating the participant asifthey have received

m orphinesulphatesolution.

8.6 Blinding

T hisw illbe ablinded study. Each individual IM P packw illcontain 10m lam berglassbottle w ith

tam perevident cap containing either m orphine sulphate orplacebo (inactive solution)and a

sterile oral/enteral3m lsyringe. T hey w illbe labelled w ith arandom isation code and w illbe

indistinguishable by colour,sm ell and flow during adm inistration. T he packaging for both

m orphinesulphateand placebow illbeidentical.O nceaninfantisrecruited intothetrial,they w ill

receive asingle dose ofm orphine orplacebo.T he IM P packsw illbe stored in the study-specific

drugcabinetintheneonatalunit.

W henthestudy hasofficially ended and thedataanalysisiscom pletetherandom isationcodew ill

be released to the prim ary researchersand statistician so that the treatm ent groupscan be

correctly identified.T hus,throughoutthestudy allofthe prim ary researchers,outcom eassessors,

parentsandinfantsw illbeblindedtotheidentitiesofthesolutions.

8.7 T rialdesignsum m ary

Each recruited infant w illparticipate in the trialfor48 hours,and w illnot require furtherfollow -

up.O nce recruited,w e w illestablish w hen the R O P screening isto be conducted and the studies

w illbe tim ed to fit in w ith the O phthalm ology schedule.T he Consultant O phthalm ologist isfully

inform ed aboutthisstudy and hasagreed to liaise w ith the research team regardingtim ingofthe

R O P screening.T he Consultant O phthalm ologist isacollaboratoron the research grant and his

researchcontributionw illbefunded by theresearchgrant.Infantsw illberandom ised to receivea

single dose of 100 μg/kg m orphine sulphate or placebo, adm inistered orally or via a gastric tube.  



DateandversionN o:30/09/2016 Version5.0

P age21 of43

T he IM P w illbe provided in individual10m lam berglassbottlescontainingm orphine sulphate (or

inactive solution) at a concentration of 200 μg/m l and w ill be adm inistered orally or via a gastric 

tube using a syringe 60 m inutesbefore the heellance isundertaken.T he volum e ofsolution

adm inistered to each infantw illbe calculated based on the infant’sw orkingw eightatthe tim e of

thestudy.

60 m inutesbefore the heellance (and afterrandom isation)infantsw illbe adm inistered either

m orphine sulphate oraplacebo.O nce the drughasbeen adm inistered the research team w illset

up the electroencephalography (EEG),electrom yography (EM G)and video m onitoring.W hen the

drug hasreached m axim um efficacy (w hich isapproxim ately 60 m inutesafteradm inistration)a

clinicalheellance and heellance controlstim uli(w here the lancetisrotated such thaton release

the blade doesnottouch the foot)w illbe perform ed.During each procedure nociceptive-specific

brainactivity (m easured usingEEG),reflex w ithdraw alactivity (m easured usingEM G onthebiceps

fem orisofeach leg),physiologicalactivity (including oxygen saturation and heart rate)and facial

expressionchangew illberecorded.

After the heellance hasbeen com pleted,routine R O P screening w illbe carried out by an

O phthalm ologist or appropriately trained O phthalm ology T rainee. T he tim e taken for the

screening to be perform ed w illbe recorded.During and im m ediately afterthe R O P screening,

pulseoxim etry,respiratory m onitoringandvideom onitoringw illcontinuetoberecorded.

O nce the R O P screeningiscom plete,pulse oxim etry,oxygen requirem entand blood pressure w ill

continueto bem onitoredand recorded by ourdataloggingequipm entfor24 hoursafterthestart

ofthe clinicalintervention (heellance follow ed by R O P screening).Clinicalstability ofthe infants

w illbeassessed throughoutthe48-hourtrialperiod.T hesem easuresw illbecalculated from pulse

oxim etry recordings and requirem ent for respiratory support. P ulse oxim etry data w ill be

m onitored and dow nloaded to ourdataloggingequipm entfor24 hoursbeforeand 24 hoursafter

the start ofthe clinicalintervention (heellance follow ed by R O P screening).T hroughout the 48-

hourtrialperiod,blood pressure w illbe m onitored 6 hourly and changesin respiratory support

(includingtypeofrespiratory supportm odality andoxygenrequirem ent)w illberecorded.

8.8 Heellanceprocedure

Infantsw illonly be given aheellance during routine investigationsw hen blood sam plesare

clinically required. Given the frequency w ith w hich blood sam plesare required in prem ature

infants,the heellance can be tim ed to occurim m ediately before the R O P screening.T he heel

lancetw illbelinkedelectronically totherecordingequipm ent,usingm ethodsthathavebeenused

inpreviousstudies(27-29).T hism ethodology providesanopportunity torecordtheprecisetim ing

ofw hentheheellanceoccursw ithoutinterferingw ithclinicalpractice.

8.9 R etinopathy ofprem aturity (R O P )screening

Allinfantsborn at lessthan 32 w eeksgestation orw ith abirth w eight lessthan 1501 g are

screened forR O P (U K R etinopathy ofP rem aturity Guidelines,2008).T he decision to conductR O P

screening w illbe independent ofthe trial.N ationaland localpolicy guidelinesw illbe follow ed to

determ ine w hen screening w ill be perform ed (U K R etinopathy of P rem aturity Guidelines,

2008).AnO phthalm ologistorsuitably experiencedO phthalm ology T raineew illcarry outscreening
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asperstandard practice.Bothpupilsw illbedilated w ithm ydriaticeyedrops(T ropicam ide1% and

P henylephrine 2.5% ) approxim ately 1 hour prior to screening. At the tim e of screening,an

assistant w ill support the infant’s head. T opical local anaesthetic (proxym etacaine 0.5% )

instillationw illbefollow ed 10 secondslaterby insertionofaneyelid speculum ,w hichw illbeused

to hold the eyelid open during the exam .T he eye w illbe interm ittently lubricated using sterile

saline drops.A Flynn style indenterw illbe used to stabilise the eye allow ing forastandardised

intensity light beam to enter the eye through a condensing lensaspart of the binocular

ophthalm oscopicfundusexam ination.T he righteye w illbe exam ined firstfollow ed by rem ovalof

thespeculum andinsertionintothelefteyetorepeattheprocess.

8.10 R ecordingtechniques

W e w illuse arange oftechniques(listed in T able 1) to characterise the responsesto noxious

stim ulation.S om e ofthese m easuresw illnot be an additionalburden forthe infantsasthey w ill

becontinuously recordedaspartoftheirroutineclinicalcare(i.e.pulseoxim etry).

T able1

P rocedures R ecordingM ethods M easurem ent

1 Electroencephalography (EEG) N ociceptive-specificbrain

activity

2 Electrom yography (EM G) R eflexw ithdraw al

3 * P ulseO xim etry Heartrate

4 * P ulseO xim etry O xygensaturation

5 Videorecording Facialexpressionchange

6 * Bloodpressurem onitor Bloodpressure

7 * O xygenflow m eter(ifrequired) O xygenrequirem ent

N ote:(*)starredproceduresarem onitoredaspartofroutineclinicalcare

8.10.1 Electroencephalography (EEG)

Electrophysiologicalactivity w illbe acquired w ith the S ynAm psR T 64-channelheadbox and

am plifiers(Com pum edicsN euroscan),w ithabandw idthfrom DC -400 Hzand asam plingrateof2

kHz. CU R R Yscan7 neuroim aging suite (Com pum edicsN euroscan) w illbe used to record the

activity. Allequipm ent w illconform to the electricalsafety standard for m edicaldevices,IEC

60601-1.EightEEG recordingelectrodesw illbe positioned onthe scalp atCz,CP z,C3,C4,FCz,T 3,

T 4 and O zaccordingtothem odified international10-20 S ystem .R eferenceand ground electrodes

w illbe placed atFz and the forehead respectively.EEG conductive paste w illbe used to optim ise

contact w ith the scalp. All im pedances w ill be reduced to approxim ately 5 kΩ  by rubbing the skin 

w ithEEG preparationgelpriortoelectrodeplacem ent.AnECG electrodew illbeplaced ontheleft

clavicleandam ovem enttransducerw illbeplacedontheabdom entorecordrespiration.
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8.10.2 Electrom yography (EM G)

BipolarEM G electrodes(Am bu N euroline 700 solid gelsurface electrodes)w illbe placed on the

bicepsfem orisofeach leg to m easure reflex w ithdraw al.EM G w illbe recorded before and after

theheellancecontrolandtheheellancestim uli.

8.10.3 Clinicalpainscores

Clinicalpain scoresw illbe calculated using the validated P rem ature Infant P ain P rofile -R evised

(P IP P -R ).P IP P -R isacom posite m easure encom passing behavioural,physiologicaland contextual

indicatorsinvolved in the pain response.T hese include gestationalage,behaviouralstate,heart

rate,oxygen saturation,and duration ofbrow bulge,eye squeeze,and nasolabialfurrow .Each

indicatorin the P IP P -R israted on a4-point scale (0,1,2,and 3);these are sum m ed togetherto

produce am axim um possible score of 21. In the recently revised P IP P -R ,the scoresfor the

contextualindicators(gestationalage and behaviouralstate)are only included ifanon-zero score

isrecordedforeitherthephysiologicalorbehaviouralvariables(23).

Videosoffacialexpression w illbe recorded throughout the proceduresand scored offline from

single fram esusing the P IP P -R facialcoding system .Changesin heart rate and oxygen saturation

w illbedow nloadedfrom thepulseoxim eterandusedtocalculatetheP IP P -R score.

Heart rate,oxygen saturation and facialexpression w illbe recorded in the 15-second period

before and 30-second period afterthe heellance and heellance control.T hesem easuresw illalso

be recorded in the 15-second period before R O P screening and in a30-second period afterR O P

screeninghasbeencom pleted(22,23).

8.10.4 P ulseoxim etry

Heart rate and oxygen saturation w illbe m easured throughout the 48-hourstudy period and

dow nloaded to acom puter.T hese dataw illbe used to calculate the clinicalpain scoresfollow ing

the heellance and R O P screening and to assessclinicalstability during the 6-hourand 24-hour

afterthe start ofthe clinicalintervention.(T he clinicalintervention isdefined asthe heellance

follow ed by R O P screening.)Dataw illbe analysed offline and the num berofclinically relevant

episodesw illbecalculatedbasedonthefollow ingdefinitions:

 anepisodeofbradycardiaw illbedefinedasapulserate< 100 beats/m inforatleast15 s

 anepisodeoftachycardiaw illbedefinedasapulserate> 200 beats/m inforatleast15 s

 anepisodeofdesaturationw illbedefinedasoxygensaturation< 80% foratleast10 s

 anepisodeofapnoeaw illbedefinedasthecessationofrespiratory airflow foratleast20 s

Episodesof artefact (i.e. infant handling or essentialclinicalprocedures) w illbe docum ented

throughouttherecordings.

8.10.5 Bloodpressurem onitoring

Blood pressure w illbem onitored 6-hourly duringthe 24-hourperiod before and afterthe startof

the clinicalintervention.(T he clinicalintervention isdefined asthe heellance follow ed by R O P

screening.)T hisw illbem easuredusingastandardbloodpressurecuff.
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8.10.6 Increasedrespiratory support

Any change in respiratory supportm odality orasignificant change in oxygen requirem entw illbe

docum ented duringthe24-hourperiod before and afterthestartofthe clinicalintervention.(T he

clinicalinterventionisdefinedastheheellancefollow edby R O P screening.)

Increased respiratory support w illbe defined asasignificant increase in oxygen requirem entor

anincreasein‘respiratory supportm odality’.

R espiratory support m odality isclassified on agraded scale from 1– 4,according to the follow ing

definitions.

Grade1: self-ventilatinginair

Grade2: low flow (0.01– 0.35 litres/m inute;100% oxygen)

Grade3: high flow (1– 8 litres/m inute) or continuouspositive airw ay pressure

(CP AP )orduoP AP (21– 100% oxygen)

Grade4: ventilator(21– 100% oxygen)

Ifaninfanthasachangein‘respiratory supportm odality’ thatresultsinanincreaseingrade,this

w illcountasanincreaseinrespiratory support.

A significant increase in oxygen requirem ent isdefined asan increase in oxygen supply by m ore

than 10% ,aflow ratechangeofm orethan1 litre/m inute (ifreceivinghigh flow therapy)oraflow

ratechangeofm orethan0.04 litres/m inute(ifreceivinglow flow oxygen).

8.10.7 M easuresofclinicalstability

Clinicalstability w illbeassessedbasedonthefollow ingm easures(calculatedinthe6-hourand24-

hour period before and after the start of the clinicalintervention): num ber of episodesof

bradycardia;num berofepisodesoftachycardia;num berofepisodesofdesaturation;num berof

episodesofapnoea;andnum berofinfantsthatrequiredanincreaseinrespiratory support.

8.11 O utcom eM easures

8.11.1 P rem atureInfantP ainP rofile-R evised(P IP P -R )scores

P ain scoresw illbe calculated using the P rem ature Infant P ain P rofile-R evised (P IP P -R ) scoring

system (22).P IP P -R scoresw illbe calculated on three occasions:(i)during the heellance control

procedure;(ii)during the heellance procedure;and (iii)30-secondsafterthe R O P screening (it is

notpossibleto accurately calculate P IP P -R scoresduringR O P screeningbecause the eyesare held

open by aspeculum ).An interim analysisw illbe conducted once datahasbeen collected from

50% ofthe trialparticipants.20% ofP IP P -R scoresw illbe re-calculated by tw o investigatorsto

ensure inter-rater and intra-rater reliability. Inter-rater and intra-rater reliability w illalso be

calculatedin20% oftrialparticipantsoncealldatahasbeencollected.

8.11.2 N ociceptive-specificbrainactivity

N ociceptive-specific brain activity evoked by aclinicalheellance hasbeen w ellcharacterised in

previousstudies(27-29).Inthisstudy w e w illinvestigate w hetherm orphine adm inistered priorto
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a clinically-required heellance reducesthe nociceptive-specific brain activity com pared to a

placebo (inactive solution).A m athem aticaltem plate based on the P rincipalCom ponent(P C)that

reflectsthe nociceptive-specific activity in infantshasbeen defined in an independent dataset.

T he nociceptive-specific tem plate w illbe projected onto the EEG datarecorded in the 1000 m s

period follow ing each heellance and heellance controlstim ulusand the relative w eight ofthe

com ponent calculated for each infant. A greater w eight indicatesastronger noxious-specific

evoked response.T heresponsetotheheellancecontrolstim ulusisbeingrecorded sothatw ecan

confirm that the brain activity evoked by the heellance isnoxious.T hisform san im portant data

quality controlcheck(27).

8.11.3 R eflex w ithdraw al

T he reflex w ithdraw alresponse w illbe characterised and the effectoftreatm entconsidered.T he

EM G dataw illbe high passfiltered at 10 Hz and low passfiltered at 500 Hz.T he dataw illbe

baseline corrected to the pre-stim ulusm ean and the root m ean square (R M S ) of the signal

calculated in 250 m sw indow s(34).T he average R M S value w illbe calculated in the 500 m spre-

stim ulationandinthe1000 m spost-stim ulation(29,35).

8.11.4 Clinicalstability

Clinicalstability w illbeassessed based on5 clinicalstability m easurescalculated inthe6-hourand

24-hourperiod before and afterthe start ofthe clinicalintervention.(T he clinicalintervention is

defined asthe heellance follow ed by R O P screening.)T he follow ing outcom e m easuresw illbe

calculated: num berofepisodesofbradycardia; num berofepisodesoftachycardia; num berof

episodesofdesaturation;num berofepisodesofapnoea;and num berofinfantsthatrequired an

increaseinrespiratory support.

8.11.5 S afety ofadm inisteringasinglebolusdoseoforalm orphine

T hefinalobjectiveofthisstudy istoestablishw hethertheadm inistrationofm orphineissafe.

T his w ill be established by calculating the num ber of incidences of apnoea that require

intervention using NeoPuff or‘bag and m ask’ and the num berofincidencesofhypotension that

require treatm entw ith inotropesin the24-hourperiod follow ingthe adm inistrationofthe IM P or

placebo.T hisinform ation w illcontribute considerably to the safety profile oforalm orphine in

neonatalpatients.

8.12 P rocedureforunblinding

In the eventofan em ergency,aparticipantm ay beunblinded by the clinician atsite by loggingin

to the random isation w ebsite using asingle-use accesscode provided in asealed envelope.T he

reason forunblinding m ust be recorded.Clinicianscarrying out em ergency unblinding m ust be

satisfied that it isagenuine em ergency and that know ledge ofthe treatm ent allocation (either

m orphine orplacebo)isneeded to guide the appropriate clinicalm anagem entofthe participant.

In som e casesthism ay be achieved w ithoutunblinding by treating the participantasifthey have

receivedm orphinesulphatesolution.
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Asitisbestpracticetonotunblind participantsuntilany follow -upiscom pleted,allotherrequests

forunblinding m ust be m ade in w riting to the N P EU CT U ,w ho along w ith ChiefInvestigatorand

P rincipalInvestigatorw illconsidertherequest.

8.13 W ithdraw alfrom theintervention

P arent(s)m ay w ithdraw theirinfantfrom the intervention atany tim e and they are notobliged to

giveareason.Ifparentschoosetow ithdraw theirchild aftertheIM P orplacebo(inactivesolution)

hasbeen adm inistered,they w illbe asked w hetherdataalready collected m ay be retained and

used forthe purposesofthe trial.P arentsw illbe m ade aw are thatthisdecision hasno im pacton

any aspectsoftheirinfant’scontinuingcare.

T he attending clinician m ay w ithdraw the infant from treatm ent ifthey considerthisto be in the

bestinterestoftheinfant’shealthandw ell-being.Ifany oftheexclusioncriteriam anifestinthe24

hoursofclinicalstability m onitoring priorto the adm inistration ofthe IM P orplacebo then the

infantw illbew ithdraw nfrom thetrial.

8.14 Definitionofendoftrial

T he end ofthe trialw illbe defined asthe date w hen the trialdatabase islocked.An end oftrial

declarationw illbem adetoM HR A andtheapprovingR EC.

9. IN VES T IGA T IO N A L M EDICIN A L P R O DU CT (IM P )

9.1 DescriptionofIM P andplacebo

T he IM P ism orphine sulphate prepared in a carrier solution so that it issuitable for oral

adm inistration in infants. T he placebo containsthe carrier solution w ithout the m orphine

sulphate.T heIM P andplacebom ustbestoredatatem peratureof25oC orbelow .

Individualidentical10m lglassam berbottlesw ithtam perevidentcap containingeither m orphine

sulphate orplacebo (inactive solution)w illbe labelled w ith apackID and w illbe indistinguishable

by colour,sm elland flow duringadm inistration.T he secondary packagingw illcontain asingle use

sterile oral/enteral3m lsyringe and w illbe labelled w ith apackID.T he m orphine sulphate w illbe

supplied at a concentration of 200 μg/m l, in a dose of 100 μg/kg. T his dose has been selected 

basedonrecom m endationsintheBN Fc(BritishN ationalForm ulary forchildren(2015)).

9.2 P reparation

T he IM P and placebo (inactive solution) w illbe m anufactured by S tockport P harm aceuticals

P roductionU nitinaccordancew ithGoodM anufacturingP ractice(GM P ).

9.3 Distribution

T heIM P w illbedeliveredtotheHospitalP harm acy attheJohnR adcliffeHospital.
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9.4 S torageofIM P andplacebo(inactivesolution)

T hetrialm edicationw illbestoredinthestudy-specificlockeddrugcabinetintheN eonatalU nit.

9.5 A ccountability

T hedrugsw illbeallocatedby thecentralrandom isationsystem andw illberecorded by N P EU CT U

and the N eonatal U nit P harm acist. A record of the individual adm inistrations and drug

accountability w illbekept.

S tudiesw illbeconducted ontheN eonatalU nitw herespecialistdoctorsand nursesarepresentat

alltim es.R esuscitation equipm ent isavailable ifnecessary,including naloxone (an antagonist for

m orphine).

9.6 Destruction

T he volum e ofthe IM P orplacebo to be discarded w illbe disposed ofasperlocaltrust policy.It

w illbe rendered irretrievable by em ptying the precise calculated volum e fordestruction into a

sharpsbin.T hisprocessw illbe w itnessed by asecond qualified clinicalstaffm em ber.T he volum e

discarded w illbeclearly docum ented by theclinicianundertakingthedestructionand thew itness.

T hesyringe,onceem ptiedduringIM P adm inistration,w illthenalsobediscardedinthesharpsbin.

In the eventthatthe IM P reachesitsexpiry date before use,itw illbe retrieved by pharm acy and

destroyedaspertrustprotocol.

9.7 Concom itantm edication

Currentclinicalprotocolsregardingdrugadm inistrationontheN eonatalU nitw illnotbealteredby

thisstudy (apart from the additionaltrialm edication).At present infantsdo not receive any pain

m edication prior to heellancing so it isacceptable that the controlgroup receive aplacebo

(inactive solution)w ith no m edicinaleffects.Afterthe heellance,and approxim ately 10 seconds

beforethe R O P screen,allinfantsw illreceive0.5 % proxym etacaine localanaestheticin each eye,

follow ing standard clinicalpractice.In addition,approxim ately 1 hourpriorto the R O P screen,all

infantsw illalso receive m ydriaticeye dropsto evoke pupildilation.T he infantsm ay be receiving

m edication forotherconditionsand the attending clinician w illconfirm that participation in the

trialisnotcontraindicated.
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10. S A FET Y R EP O R T IN G

10.1. Definitions

AdverseEvent

(AE)

Any untow ard m edical occurrence in a participant to w hom a m edicinal

product has been adm inistered, including occurrences w hich are not

necessarily causedby orrelatedtothatproduct.

Adverse

R eaction(AR )

An untow ard and unintended response in aparticipant to an investigational

m edicinal product w hich is related to any dose adm inistered to that

participant.

T he phrase "response to an investigationalm edicinalproduct" m eansthat a

causal relationship betw een a trial m edication and an AE is at least a

reasonablepossibility,i.e.therelationshipcannotberuledout.

Allcasesjudged by eitherthe reporting m edically qualified professionalorthe

S ponsor ashaving a reasonable suspected causalrelationship to the trial

m edicationqualify asadversereactions.

S erious

AdverseEvent

(S AE)

A seriousadverseeventisany untow ardm edicaloccurrencethat:

 resultsindeath

 islife-threatening

 requiresinpatienthospitalisationorprolongationofexistinghospitalisation

 resultsinpersistentorsignificantdisability/incapacity

 consistsofacongenitalanom aly orbirthdefect.

O ther‘im portant m edicalevents’ m ay also be considered seriousifthey

jeopardise the participant orrequire an intervention to prevent one ofthe

aboveconsequences.

N O T E:T he term "life-threatening" in the definition of"serious" refersto an

eventin w hich the participantw asatriskofdeath atthe tim e ofthe event;

it doesnotreferto an event w hich hypothetically m ight have caused death

ifitw erem oresevere.

S erious

Adverse

R eaction

(S AR )

An adverse event that isboth seriousand,in the opinion ofthe reporting

Investigator,believed w ith reasonable probability to be due to one ofthe trial

treatm ents,basedontheinform ationprovided.

S uspected

U nexpected

S erious

Adverse

R eaction

(S U S AR )

A seriousadverse reaction,the nature and severity ofw hich isnot consistent

w iththeinform ationaboutthem edicinalproductinquestionsetout:

 in the case ofaproduct w ith am arketing authorisation,in the sum m ary of

productcharacteristics(S m P C)forthatproduct

 in the case of any other investigational m edicinal product, in the

investigator’sbrochure(IB)relatingtothetrialinquestion.
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N B: to avoid confusion orm isunderstanding ofthe difference betw een the term s“ serious” and

“ severe” ,the follow ing note of clarification isprovided: “ S evere” isoften used to describe

intensity ofaspecificevent,w hichm ay beofrelatively m inorm edicalsignificance.“ S eriousness” is

theregulatory definitionsuppliedabove.

10.2. Causality

T he relationship ofeach adverse eventto the trialm edicationm ustbe determ ined by am edically

qualifiedindividualaccordingtothefollow ingdefinitions:

 U nrelated – w hereaneventisnotconsideredtoberelatedtotheIM P .

 P ossibly – althougharelationshiptotheIM P cannotbecom pletely ruledout,thenature

oftheevent,theunderlyingdisease,concom itantm edicationortem poralrelationship

m akeotherexplanationspossible.

 P robably – thetem poralrelationshipandabsenceofam orelikely explanationsuggest

theeventcouldberelatedtotheIM P .

 Definitely – theknow neffectsoftheIM P ,itstherapeuticclassorbasedonchallenge

testingsuggestthattheIM P isthem ostlikely cause.

AllAEs(S AEs)labelledpossibly,probably ordefinitely w illbeconsideredasrelatedtotheIM P .

10.3 P roceduresforrecordingadverseevents

T he follow ing are adverse eventsthatcould be reasonably foreseen to occurin thispopulation of

infantsduringthecourseofthistrialanddonotrequirerecording.

 S uspectedsepsis(requiringupto36 hoursantibiotics)

 Anaem ia

 M inorchangesinoxygenrequirem ent(i.e.anincreaseinoxygensupply by lessthan

10% ,aflow ratechangeoflessthan1 litre/m inute(highflow m achine)oraflow rate

changeoflessthan0.04 litres/m inute(low flow m achine)

 Electrolytedisturbances

AllotherAEsoccurring during the 24 hourperiod follow ing the adm inistration ofthe IM P or

placebo that are observed by the Investigator,w illbe recorded on the Case R eport Form (CR F),

w hetherornotattributedtotrialm edication.

T he follow ing inform ation w ill be recorded: description,tim e and date of onset,severity,

assessm ent ofrelatednessto trialm edication,othersuspect drug ordevice and action taken.

Follow -upinform ationshouldbeprovidedasnecessary.

T heseverity ofeventsw illbeassessedonthefollow ingscale:1 = m ild,2 = m oderate,3 = severe.

AEsconsidered related to the trialm edication asjudged by am edically qualified investigatoror

theS ponsorw illbefollow edupeitheruntilresolution,ortheeventisconsideredstable.
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Itw illbe leftto the Investigator’sclinicaljudgm entto decide w hetherornotan AE isofsufficient

severity to requireinterventionand orrem ovalfrom thetrial.Ifthisoccurs,theparticipantw illbe

givenm edicalsupervisionuntilsym ptom scease,ortheconditionbecom esstable.

S pecific risksto participant safety associated w ith the IM P are described in the P oppiR isk

Assessm entForm .

10.4 R eportingproceduresforseriousadverseevents

10.4.1 Foreseeableseriousadverseevents

T he follow ing are seriousadverse eventsthat could be reasonably foreseen to occur in this

populationofinfantsduringthecourseofthistrial.T hey donotrequireexpeditedreportingby the

trialcentreasS AEs.

 Death(unlessunforeseen)

 N ecrotisingenterocolitis(N EC)orfocalintestinalperforation

 Intracranialabnorm ality (haem orrhage,parenchym alinfarction,orfocalw hitem atter

dam age)oncranialultrasoundscanorotherim aging

 M icrobiologically-confirm edorclinically suspectedlate-onsetinvasiveinfection

 R etinopathy ofprem aturity

 P atentductusarteriosus(requiringtreatm ent)

 Congenitalabnorm alities

10.4.2 R eportingproceduresforseriousadverseevents

S afety dataasdescribed in thissection w illbe collected for24 hoursafterthe IM P orplacebo is

adm inistered.Allforeseeable S AEsw illberecorded on theeCR F.S AEsthatare notincluded in the

listofforeseeable S AEsw illbe reported to N P EU CT U im m ediately,butatleastw ithin 24 hoursof

theresearchsitebecom ingaw areoftheevent.S AEscanbereportedinoneofthefollow ingw ays:

i)using the ClinicalDatabase O penClinica© ,only staffw ith accessto O penClinica© m ay report

S AEsin thisw ay,sitestaffw illbe required to printoffthe O penClinica© S AE form and obtain the

inform ation and signature of the S tudy Clinician carrying out the causality assessm ent. T he

com pleted signed S AE form m ust be em ailed or faxed to N P EU CT U . N P EU CT U staff w ill

autom atically beinform edviaem ailofany S AE’sreportedelectronically.

ii) by com pleting an S AE form w hich isem ailed or faxed to N P EU CT U . P aper copiesw illbe

availablew iththetrialdocum entationtoenableanyonetoreportanS AE.

N P EU CT U w illensure that the S AEsare assessed by the CIorsafety delegate and that review of

the S AEsaretim ely,takinginto accountthereportingtim eforapotentialS U S AR .Ifany additional

inform ationregardingtheS AEsbecom esavailablethisw illbedetailed onanew S AEform and also

em ailed or faxed to N P EU CT U or reported electronically using O penClinica© . If reporting

electronically,the site m ust com plete the inform ation in O penClinica© and arrange forit to be

printed and signed by the S tudy Clinician m aking the causality assessm ent. Guidance forthe

research site isprovided on the paperS AE reporting form and contained w ithin trialguidance

docum entation. AllS AEsw ill be review ed by the DM C after every 25 patientshave been

random ised and safety datacollected (i.e. n=25,50,75,100 and 125). T he CIw illinform all
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investigators concerned of relevant inform ation that could adversely affect the safety of

participants.

10.4.3 Expectedness

Expectednessw ill be determ ined according to the S um m ary of P roduct Characteristicsfor

O ram orph O ralS olution and w illbe assessed by am edically qualified investigatoror suitably

qualifieddelegate.

10.4.4 S uspectedunexpectedseriousadversereactions(S U S A R )reporting

AllS U S AR sw illbe reported by the CIordelegate to the relevantCom petentAuthority and to the

R EC and otherpartiesasapplicable.Forfataland life-threatening S U S AR s,thisw illbe done no

later than 7 calendar daysafter the S ponsor or delegate isfirst aw are ofthe reaction. Any

additionalrelevant inform ation w illbe reported w ithin 8 calendardaysofthe initialreport.All

otherS U S AR sw illbereportedw ithin15 calendardays.

T reatm entcodesw illbeunblindedforspecificparticipants.

T heS ponsorw illinform allP rincipalInvestigatorsofany S U S AR sfortherelevantIM P forallstudies

they aresponsoring,w hetherornottheeventoccurredinthecurrenttrial.

10.5 Developm entS afety U pdateR eports(DS U R s)

T he CIw illsubm it (in addition to the expedited reporting above)DS U R sonce ayearthroughout

the clinicaltrial,oron request,to the Com petentAuthority (M HR A in the U K),EthicsCom m ittee,

HostN HS T rustandS ponsor.

11 S T A T IS T ICS A N D AN A L YS IS

11.1 P ow ercalculation

T he prim ary objective ofthisstudy isto determ ine w hetherm orphine adm inistration reduces

clinicalpain scores(P IP P -R )30 secondsafterR O P screening in the infantsadm inistered m orphine

com pared w ith infantsadm inistered aplacebo (inactive solution).T he co-prim ary objective isto

determ ine w hether m orphine adm inistration reduces nociceptive-specific brain activity in

response to aheellance,com pared w ith adm inistration ofaplacebo (inactive solution).A 2-point

reduction in P IP P scoresisconsidered to be aclinically-m eaningfulreduction in pain (35) and

scoresbelow 7 areconsidered to reflectm inim alpain(22).T hreestudieshaveused P IP P scoresto

assessanalgesicefficacy follow ingR O P screening(36-38).U singthem ostconservativedata,w here

the m ean P IP P score postR O P screening w as8.3 (standard deviation [S D] 3.5),w e w ould require

66 infantspergroup to observe a2-point reduction in P IP P -R scores,w ith apow erof90% at a

tw o-sidedsignificancelevelof0.05.

W e also considered thesam ple sizerequired to seeasignificantdifference betw een thegroupsin

the co-prim ary outcom e m easure (i.e. the nociceptive-specific brain activity evoked by aheel

lance).Inpreviousanalysis(30)thenociceptive-specificbrainactivity evoked by aheellancehad a

m ean am plitude of0.2 (S D 0.14).In thisstudy the am plitude ofthe nociceptive-specific brain

activity w illbe calculated and com pared betw een the tw o groups.S tudiesin adultsw ith chronic

pain indicate that m orphine treatm ent attenuatesthe am plitude oflaser-evoked potentialsby
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33.1% (39). Furtherm ore,adultsadm inistered w ith T ram adol(an alternative opioid treatm ent)

show up to a50% reduction in the am plitude oflaser-evoked potentials(40).T hisreduction in

nociceptivebrainactivity iscoupledw iththeverbalreportthattram adolisprovidingeffectivepain

relief.T ram adolisaw idely used asan analgesicin adultsand trialshave show n thatiteffectively

reducespaininpatientsw ithneuropathicpain(41,42).

In thisstudy w e w illassum e that a40% reduction in the m agnitude ofthe nociceptive-specific

brain activity representsaclinically m eaningfulreduction in brain activity,w hich in adultsw ould

be concom itant w ith asignificant reduction in verbally reported pain scores. A 40% reduction

w ould lead to the noxiouscom ponentshaving apost-treatm entam plitude ofapproxim ately 0.12

(S D 0.14)dow n from am ean of0.20.Coincidentally,w e w ould require 66 infantspergroup fora

pow erof90% at atw o-sided significance levelof5% .Allow ing foralossto follow -up rate of

approxim ately 10% (i.e.duetotechnicaldifficultiesduringphysiologicalm onitoring),atotalof148

infantsw illneedtobeincludedinthestudy.

W eanticipatetheproportionoftw inseligibleforthetrialtobearound 25% based onpaststudies

(e.g.N P EU -run BO O S T -IIU K,I2S 2,P iP S and S IFT trials).T here isevidence that the correlation in

pain outcom esbetw een tw insis0.5 (43).Hence the effect ofclustering (technically the design

effect)iscalculatedtobe1.06.T hisw illinflatethetotalsam plesizerequired (90% pow er,5% tw o-

sided significance level,10% lossto follow -up and accountingform ultiple births)from 148 to 156

(78pergroup).

11.2 S ignificancelevels

Forthe analysisofthe prim ary outcom e m easure and co-prim ary outcom e m easure,aP -value of

0.05 (tw o-sided 5% significance level) w illbe used to indicate statisticalsignificance. W e w ill

addressthe m ultiplicity issue by using Hochberg’sproceduresform ultiple testing to controlthe

fam ily-w ise errorrate (44). T herefore,w e w illreject the nullhypothesisforboth outcom esif

P <0.05 forboth outcom es.IfP >0.05 forone ofthe outcom esthen the otheroutcom e w illbe

tested at 2.5% significance level.T hism ethod islessstringent than the Bonferroniadjustm ent

w hilepreservingtheoriginalpow erofthestudy.

Com parisonsofallotheroutcom esw illbereported in fullforcom pletenessand transparency.For

allotheranalyses,aP -value of0.01 (tw o-sided 1% significance level) w illbe used to indicate

statistical significance,in order to take account of the num ber of com parisons. T w o-sided

statisticaltestsand corresponding P -valuesw illbe presented throughout; how ever for the

purposesofinterpretationofresults,confidenceintervalsw illdom inate,ratherthanP -values.

11.3 M issingdata

M issingdatam ay occurin ourtrial.Forexam ple,thiscould be due to equipm entfailure,artefacts

w ithin the EEG recording,orthe infant being w ithdraw n ifm orphine adm inistration isdeem ed

clinically inappropriate afteraparticipant hasbeen random ised.Ifm issing datadoesexist w e

expectitw illoccuratrandom ,and so the collected dataw illbe representative ofthe population.

T o account for m issing dataw e have inflated our sam ple size by 10% . T he analysisw illbe

conductedusingtheavailabledata.
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11.4 A nalysis

11.4.1 P rim ary andco-prim ary outcom em easuresanalysis

11.4.1.1 P IP P -R score30 secondsafterR O P screening

P IP P -R scores(30 secondsafter R O P screening) in the m orphine and placebo groupsw illbe

com pared usinglinearregressiontoestim atethem eandifferencew ith95% confidenceinterval.If

theP IP P -R scoresareskew ed,w ew illpresentthem edianand interquartilerange(orentirerange,

w hicheverisappropriate)foreach group,and estim ate the m edian difference betw een groups

w ithcorresponding95% confidenceinterval.

11.4.1.2 N ociceptive-specificbrainactivity

T he projected w eight ofthe tem plate forthe m orphine and placebo groupsw illbe com pared

using linearregression,depending on the m ean and variance ofthe data.Ifappropriate,w e w ill

present the m ean and standard deviation foreach group and estim ate the m ean difference plus

95% confidence intervals. If the outcom e dataare skew ed,w e w illpresent the m edian and

interquartile range (orentire range,w hicheverisappropriate)foreach group,and estim ate the

m ediandifferencebetw eengroupsw ithcorresponding95% confidenceinterval.

11.4.2 S econdary outcom em easuresanalysis

11.4.2.1 P IP P -R scorefollow ingheellance

P IP P -R scoresfollow ing heellance in the m orphine and placebo groupsw illbe com pared using

linearregression to estim ate the m ean difference w ith 99% confidence interval. Ifthe P IP P -R

scoresareskew ed,w ew illpresentthem edianand interquartilerange(orentirerange,w hichever

isappropriate) for each group,and estim ate the m edian difference betw een groupsw ith

corresponding99% confidenceinterval.

11.4.2.2 R eflex w ithdraw al

T heaverageR M S activity inthe1000 m sposttheheellanceforthem orphineand placebo groups

w illbe com pared using linearregression,depending on the m ean and variance ofthe data.If

appropriate,w e w illpresent the m ean and standard deviation foreach group and estim ate the

m eandifferenceplus99% confidenceinterval.Iftheoutcom edataareskew ed,w ew illpresentthe

m edian and interquartile range (orentire range,w hicheverisappropriate)foreach group,and

estim atethem ediandifferencebetw eengroupsw ithcorresponding99% confidenceinterval.

11.4.2.3 Clinicalstability analysis

T henum berofepisodesofbradycardia,tachycardia,desaturation,andapnoea;andthenum berof

infantsthatrequired an increase in respiratory supportthatoccurin the 24-hourperiod afterthe

startoftheclinicalinterventionw illbecom pared inthem orphineand placebogroups.Depending

on the distribution ofthese counts,eitherP oisson orlinearregression w illbe used forthese

analysesto calculate the effectestim ate plus99% confidence interval.Ifappropriate,adjustm ent

for the 24 hour baseline period w illbe m ade. Alternatively,w e w illpresent the m edian and
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interquartile range (orentire range,w hicheverisappropriate)foreach group and estim ate the

m edian difference betw een groupsw ith corresponding 99% confidence interval.In the event of

occurrencesbeing very infrequent orthe outcom e ofinterest being the occurrence ofincreased

respiratory support,logisticregressionm ay beusedasanalternative.

11.4.2.4 S afety analysis

Drug safety w illbe assessed by m easuring the num berofoccurrencesofapnoeathat require

intervention viaNeoPuff or ‘bag and m ask’ and the num ber ofepisodesofhypotension that

require treatm entw ith inotropesin the 24-hourperiod afterdrug adm inistration.T he num berof

occurrencesw illbecom pared inthem orphineand placebo groups.Dependingon the distribution

ofthesecounts,eitherP oissonorlinearregression w illbe used forthese analysesto calculatethe

effect estim ate plus99% confidence interval. Alternatively,w e w illpresent the m edian and

interquartile range (orentire range,w hicheverisappropriate)foreach group and estim ate the

m edian difference betw een groupsw ith corresponding 99% confidence interval.In the event of

occurrencesbeingvery infrequent,logisticregressionm ay beusedasanalternative.

W ecurrently useS tata/S E13.1 forW indow sforstatisticalanalysis.

12 DA T A M A N A GEM EN T

12.1 S ourcedata

S ource docum entsare w here dataare first recorded,and from w hich participants’ CR F dataare

obtained.T hese include,but are not lim ited to,hospitalrecords(from w hich m edicalhistory and

previousand concurrent m edication m ay be sum m arised into the CR F),clinicaland office charts,

laboratory and pharm acy records,diaries,video footage acquired forthe purpose ofthe trial,

physiological data (e.g. EEG recordings,EM G recordingsand other physiological data) and

correspondence.

CR Fentriesw illbeconsidered sourcedataiftheCR Fisthesiteoftheoriginalrecording(e.g.there

isnootherw rittenorelectronicrecord ofdata).Alldocum entsw illbestored safely inconfidential

conditions.

12.2 A ccesstodata

Direct accessw illbe granted to the research team ,authorised representativesfrom the S ponsor,

host institution and the regulatory authoritiesto perm it trial-related m onitoring,auditsand

inspections.

12.3 Datahandlingandrecordkeeping

T he CIw illtake overallresponsibility forensuring that each participant’sinform ation rem ains

confidential.Allrecordsw illbe stored securely and kept in strict confidence in com pliance w ith

the DataP rotection Act.M inim alpersonaldataw illbe collected and stored at N P EU CT U .Data

collected w illbe stored in an electronicdatabase in w hich the participant w illbe identified by a
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trialspecificnum ber.T he infant’snam e and any otheridentifyingdetailsw illbestored separately

and linked by thetrialnum ber.T hisinform ationw illbestored foraperiodofnolessthan25 years

in orderto follow up health related issuesthatm ay becom e relevantin the future.Afterthe trial

hasbeen com pleted and the reportspublished,the dataw illbe archived in asecure physicalor

electroniclocationw ithcontrolledaccess.

S torage w illbe on arestricted areaofafile server.T he serverisin asecure location and accessis

restricted to afew nam ed individuals.O fficesw here dataare stored are located in asecure area

viaanelectronictagandindividualroom sarekeptlockedw henunoccupied.

Dataw illbeprocessedonaw orkstationby authorisedstaff.T hecom puterw orkstationsaccessthe

netw ork viaalogin nam e and passw ord (changed regularly). N o dataare stored on personal

w orkstations.Backingupisdoneautom atically overnighttoanoffsitestoragearea.T helocationof

thebackupcom puterisinaseparatedepartm ent.

13 Q U A L IT Y A S S U R A N CEP R O CEDU R ES

T he trialw illbe conducted in accordance w ith the current approved protocol,Good Clinical

P ractice (GCP ),relevant regulationsand standard operating procedures.T he CIand P I,w ith the

support ofthe P roject M anagem ent Group (P M G)w illbe responsible forthe day-to-day sm ooth

running ofthe trialat the site. T hey w illencourage recruitm ent,provide staffeducation and

training,and m onitor data com pletenessand quality. N P EU CT U w ill perform a trial risk

assessm entpriortocom m encem entthatw illbereview ed atregularintervalsduringthecourseof

the trial.T he degree ofcentraland site m onitoringw illbe outlined in aseparate M onitoringP lan,

developed in lightofany risksidentified in theriskassessm ent.S item onitoringw illbe carried out

by asuitably qualifiedpersonindependentofthestudy team .

14 T R IA L GO VER N A N CE

14.1 P rojectM anagem entGroup(P M G)

T he trialw illbe supervised on aday-to-day basisby the CI/P Iw ith the support ofthe P M G.T his

groupreportstotheT rialS teeringCom m ittee(T S C)w hichisresponsibletothetrialS ponsor.

T heP M G w illm eetregularly (atleastm onthly).

T hecoreP M G w illconsistofthefollow ing:

N P EU CT U Director

N P EU CT U S eniorT rialsM anager

N P EU CT U T rialCo-ordinator

N P EU CT U S tatistician

N P EU CT U P rogram m er

P rincipalInvestigator

ChiefInvestigator
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P rincipalR esearchS cientist

P rincipalClinicalR esearcher

14.2 T rialS teeringCom m ittee(T S C)

T he trialw illbe overseen by the T S C consisting ofan independent chairand at least tw o other

independentm em bers.

14.3 DataM onitoringCom m ittee(DM C)

A DM C independent ofthe applicantsand ofthe T S C w illreview the progressofthe trialafter

every 25 patientshavebeenrandom ised and provideadviceontheconductofthetrialtotheT S C

and (viatheT S C)totheP M G.T heDM C w illactaccordingto itsCharter,w hichw illbeagreed atits

firstm eeting.

T heaim softheDM C w illinclude:

 T o pickup any trends,such asincreasesin un/expected events,and take appropriate

action

 T oseekadditionaladviceorinform ationfrom investigatorsw hererequired

 T o evaluate the risk of the trialcontinuing and take appropriate action w here

necessary.

T heDM C w illm onitorS afety outcom esvery closely.Drugsafety w illbeassessedby m easuringthe

num berofoccurrencesofapnoeathatresultinincreaseinrespiratory supportm odality orrequire

intervention viaNeoPuff or‘bag and m ask’ orhypotension that require treatm ent w ith inotropes

in the 24-hourperiod afterdrug adm inistration.T he DM C w illreview trialsafety outcom esafter

every 25 patientshavebeenrandom ised and safety datacollected (i.e.n=25,50,75,100 and125).

In addition,the ChiefInvestigator(orsuitably trained delegate) w illbe notified ofevery such

occurrence.

A form alsequentialsafety procedure w illbe applied and presented to the independent Data

m onitoring com m ittee (DM C). W e w illem ploy a stopping boundary using group sequential

m ethodsw ith boundariesagreed by the DM C and specified in the DM C Charter.At each safety

review perform ed by the DM C,agraph show ing evidence ofthe relative safety ofthe treatm ents

w illbe provided to act asaguide to the DM C m em bers.Ifthe pre-specified boundary iscrossed,

then the DM C should considerterm inatingthe trial,takinginto accountotherconsiderations(e.g.

im plicationson future patients/clinicalpractice and follow -up,how convincing the evidence is,

etc.).

Aninterim statisticalanalysisoftheprim ary and secondary outcom esw illbeconducted oncedata

hasbeen collected from 50% oftrialparticipants(78 infants).In the light ofthe interim data

analysis,and other evidence from relevant studies(including updated overview sof relevant

random ised controlled trials),the DM C w illinform the T S C,ifin theirview there isproofbeyond

reasonable doubtthatthedataindicate thatany partofthe protocolunderinvestigation iseither

clearly indicated orcontra-indicated.Guidelinesforearly cessation w illbe agreedw ith the DM C

anddocum entedintheDM C Charter.
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15 S ER IO U S BR EA CHES

T he M edicines for Hum an U se (Clinical T rials) R egulations contain a requirem ent for the

notification of"seriousbreaches" to the M HR A w ithin 7 daysofthe S ponsorbecom ing aw are of

thebreach.

A seriousbreach isdefined as“ A breach ofGCP orthe trialprotocolw hich islikely to affect to a

significantdegree–

(a)thesafety orphysicalorm entalintegrity ofthesubjectsofthetrial;or

(b)thescientificvalueofthetrial” .

Incidentsand protocoldeviationsw illbe reported assoon aspossible to the N P EU CT U and

assessed by the P M G. In the event that aseriousbreach issuspected the S ponsor m ust be

contacted w ithin 1 w orking day.In collaboration w ith the CI,the seriousbreach w illbe review ed

by the S ponsorand,ifappropriate,the S ponsorw illreport it to the R EC com m ittee,R egulatory

authority andtheN HS hostorganisationw ithinsevencalendardays.

16 ET HICA L A N D R EGU L A T O R Y CO N S IDER A T IO N S

16.1 DeclarationofHelsinki

T he ChiefInvestigatorw illensure thatthisstudy isconducted in accordance w ith the principlesof

theDeclarationofHelsinki.

16.2 GuidelinesforGoodClinicalP ractice

T he ChiefInvestigatorw illensure that thisstudy isconducted in fullconform ity w ith relevant

regulationsandw iththeGuidelinesforGoodClinicalP ractice.

16.3 A pprovals

T he trialw illstart after gaining approvalfrom the M HR A and aR esearch EthicsCom m ittee.

Additionally,researchgovernanceapprovalofthehostinstitutionsw illbesought.

T he CIortheirdelegate w illsubm itand,w here necessary,obtain approvalfrom the above parties

forany substantialam endm entstotheoriginalapproveddocum ents.

16.4 T rialsponsor

T heU niversity ofO xfordisthenom inatedsponsorforthetrial.
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17 FIN A N CEA N D IN S U R A N CE

17.1 Funding

T he W ellcom e T rust and N ationalInstitute ofHealth R esearch,EM E P rogram m e isfunding the

trial.

17.2 Insurance

T he U niversity hasaspecialist insurance policy in place w hich w ould operate in the event ofany

participant suffering harm asaresult oftheirinvolvem ent in the research (N ew line U nderw riting

M anagem ent L td,at L loyd’sof L ondon). N HS indem nity operatesin respect of the clinical

treatm entw hichisprovided.

18 P U BL ICA T IO N P O L ICY /A CKN O W L EDGEM EN T O FCO N T R IBU T IO N

T he P rincipal Investigator w ill co-ordinate dissem ination of the resultsfrom thisstudy. T o

safeguard the scientificintegrity ofthe trial,datafrom thisstudy w illnot be presented in public

beforethem ainresultsarepublishedw ithoutthepriorconsentoftheT S C.

T he successof the trialdependson alarge num ber of neonatalnurses,neonatologists,and

parents.Creditforthestudy findingsw illbegiventoallw hohavecollaborated and participated in

thestudy.

Allpublicationsand presentationsrelating to the study w illbe authorised by the T S C.T he first

publication ofthe trialresultsw illinclude asnam ed authors,the Investigators,S tatistician and

T rialCo-ordinator.M em bersofthe T S C and the DM C w illbe acknow ledged and cited by nam e if

published in a journalw here thisdoesnot conflict w ith the journal’spolicy. Authorship of

secondary publicationsw illbeapprovedby theP Ibutw illacknow ledgethecontributionoftheT S C

andtheN P EU CT U .

P arentsw illbe sentasum m ary oftrialresults;thisw illcontain areference to the fullpublication.

A copy ofthejournalarticlew illbeavailableonrequestfrom N P EU CT U .
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A m endm ent

N o.

P rotocol

Version

N o.

Date

issued

A uthor(s)

ofchanges

Details of Changes

m ade

1 1.0 2/11/15 Changes

m adeon

behalfof

P M G

S eebelow

2 2.0 15/12/15 Changes

m adeon

behalfof

P M G

S eebelow

3 3.0 22/07/16 Changes
m adeon
behalfof

P M G

S eebelow

4 4.0 30/09/16 Changes
m adeon
behalfof

P M G

S eebelow

S um m ary ofchangesam endm ent1

T hesechangesw erem adebasedoncom m entsraisedby theEditorsofThe Lancet basedonexternalpeerreview oftheP rotocol.

Changeofm easureusedtoassessclinicalpainscores– changefrom P rem atureInfantP ainP rofile(P IP P )toP rem atureInfantP ain

P rofileR evised(P IP P -R ).
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Changetotim ingofprim ary outcom em easure– changefrom P IP P score1 m inuteafterR O P screeningtoP IP P -R score30 secondsafter

R O P screening.

Definitionofclinicalintervention– w hereapplicablethetim ingofobjectivesandoutcom esw ereclarified tostatethatthem easuresare

assessed‘follow ingthestartoftheclinicalintervention’.T heclinicalinterventionhasbeendefinedasthe‘heellancefollow edby

retinopathy ofprem aturity (R O P )screening’.

Changetoinclusions/exclusioncriteria– requirem entforaseniorcliniciantoassesssuitability ofthepatientpriortoenrolm entinthe

trialchangedfrom anexclusioncriteriontoaninclusioncriterion.

U nblindingprocedurechangedtoallow m edicalstafftounblind participantim m ediately w ithoutinputofCIortrialteam .

Changestoprocedureforrecordingadverseevents– only adverseeventsidentifiedasseriousw illberecordedforthetrial.

R eportingproceduresforseriousadverseevents(foreseeableS AE’s)– increasedrespiratory supportw ithasignificantincreasein

oxygenrequirem entoranincreaseinsupportm odality ofgrade1,2 and3 only addedtothelistofforeseeableS AE’s.

R eportingproceduresforseriousadverseevents– additionofe-S AEreporting.

Analysis– Headingw asrenam edfrom ‘P rim ary andsecondary outcom em easuresanalysis’ anddivided intotw osections(P rim ary and

S econdary).

Insum m ary theanalysissectionhasbeensim plifiedforthereaderandtheim plied em phasissw itchedfrom significancetestingto

estim ationthem agnitudeand directionoftreatm enteffectsw ithcorrespondingconfidenceintervals.

P IP P -R analysis– hasasectionfor30 secondspostR O P screening,andanotherforpostheellance,changedfrom asinglesectionsince

oneistheco-prim ary outcom e.T heanalysism ethodinbothsectionsw aschangedfrom repeatedm easuresAN O VA tolinearregression

inordertoexplicitly m entioncalculatingthem eandifferenceandcorrespondingconfidenceintervalatasingletim epointandto

facilitateadjustm entform inim isationfactors(only ifrequiredandtechnically possible).Forskew eddata,them ediandifferenceand

correspondingconfidenceintervalw illbecalculated,changedfrom usingFriedm an’stest.

Independenttw o-sam plet-testsw erechangedtolinearregression(technically thesam ethingbutinordertoexplicitly m ention

calculatingthem eandifferenceandcorrespondingconfidenceinterval).

T heM ann-W hitney rank-basedtestw asreplacedw ithestim atingthem ediandifferencebetw eengroupsw ithcorrespondingconfidence

interval.

Clinicalstability andsafety analyses– independenttw o-sam plet-testshavebeenchangedtoeitherP oissonorlinearregression,

dependentonthedistributionofthedata,orlogisticregressionforvery infrequentoccurrences.Again,technically thesam eanalysis

butexplicitly m entioningcalculatingthem eandifferenceandcorrespondingconfidenceinterval.Adjustingforthe24 hourbaseline

period,ifappropriate,hasalsobeenaddedfortheclinicalstability analysis.

Analysis– confidenceintervalused forreportingsecondary outcom em easureshasbeenchangedfrom 95% to99% .

Interim analysisdetailsaddedforprim ary andsecondary outcom em easures.

Additionalinform ationaddedtoprotocoltoprovidefurtherjustificationfortrialand/orfurtherinform ationabouttrialprocedures

and/orelaborateddefinitions. T heseinclude:elaborationofastandardcom forttechniqueused inneonatalpractice(section4.7),

figureoneupdatedtoclearly outlinetim ingsandstudy procedures(section4.8),furtherdetailsofR O P screeningprocedureadded

(section8.9),definitionsofincreasedrespiratory supportam endedtoreflectclinicaldefinitions(S ection8.10.6),clarificationsabout

reasonsforcollectingheellancecontrol(S ection8.11.2),clarificationsofdefinitionforsafety outcom es(S ection8.11.5),clarification

providedaboutw ithdraw alofinfantsifexclusioncriteriam anifestpriortoadm inistrationofIM P (S ection8.13),additionalIM P

destructioninform ationadded(S ection9.6),statem entregardingtrialriskassessm entadded(S ection10.3),additionalinform ation

addedregardingm issingdata(S ection11.3),dosageandw eightclarifiedasw orkingw eight(S ection8.7).

T ypographicalerrorsam endedadditionofIS R CT N andR EC referencenum bers,additionofS tatisticiansignatureonprotocol,

clarificationandelaborationofabbreviationsw hereappropriate,rem ovalofstatisticiandetails,publicationreferencesaddedw here

appropriate.

S um m ary ofchangesam endm ent2

Follow ingfeedbackfrom M HR A itw asdecidedthatchangesinrespiratory supportw ouldberem ovedfrom thelistofforeseeableS AEs.

W ew illreportany changeinrespiratory supportasanS AEifitm eetsthedefinition.

Asm oredetaileddataregardingthepotentialrisksofm orphineintheneonatalpopulationw ould bevaluabletoclinicalpractice,

follow ingM HR A feedbackw ew illrecordadverseevents(w iththeexceptionofthoselistedintheprotocol).T heprotocolhastherefore

beenam endedinregardtoAErecording.

Clinicalstability analysis– thenum berofinfantsrequiringanincreaseinrespiratory supportw illbetestedusingalogisticregression

duetothebinary natureofthedata.

T ypographicalerrorsinreferencenum bersw erealsoam ended.Insection9.6 (Destruction)‘inthedrugpreparationroom ’ w asdeleted.

S um m ary ofchangesam endm ent3

IM P m anufacturerchangedfrom R oyalFreeM anufacturingU nittoS tockportP harm aceuticals.T heIM P activeingredient,doseand

concentration rem ain unchanged (m orphine sulphate; concentration 200 μg/m l; dose 100 μg/kg). Changes have been m ade to the IM P  
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m anufacturer,IM P carriersolutionandIM P packaging.S um m ary ofIM P S upply details:

M anufacturer:S tockportP harm aceuticalsP roductionU nit,S tockportN HS FoundationT rust
IM P details:M orphinesulphateincarriersolution
Form ulation, Dose, R oute of Adm inistration: 10m l of the IM P  w ill be supplied in am ber glass bottle at a concentration of 200 μg/m l. T his 
w ill provide a dose of 100 μg/kg w hich w ill be adm inistered orally by sterile oral/enteral 3m l syringe. T he placebo (inactive solution) w ill 
besuppliedinidenticalpackagingbutw illcontainonly thecarriersolution.

S equentialsafety procedurepresentedtoDataM onitoringCom m ittee(DM C)
A form alsequentialsafety procedurew illstillbepresentedtotheDM C,how everthisw illnolongerbeusingthecontinuousstopping
m ethodsasdescribedby BollandandW hitehead.T herehavebeenrecentdevelopm entsinsequentialstoppingm ethodsthatare
supportedby com m ercially availableandvalidatedsoftw are. T hedetailsofthestoppingboundariesusinggroupsequentialm ethods
w illbeagreedby theDM C anddocum entedw ithintheDM C Charter.T heP rotocol(section14.3)hasbeenupdatedtoreflectthis
changeandtheBollandandW hiteheadreferencerem oved.

M inoram endm entsintheP rotocol:
•S ection8.5 R andom isationhasbeenupdatedtorem ovedetailsabouttheavailability of24/7back-upsupport.Ifstaffareunableto
accesstheinternet,they areinstructedtocontactcoordinatingcentre.
•S ignaturesectionfortheChiefInvestigatorandtheS tatisticianhavebeenrem oved.T hesesignaturesarenow docum entedseparately
andstoredintheT rialM asterFile.
•T heT rialS tatisticiannam edontheprotocolhaschangedfrom EdJuszczaktoP ollyannaHardy.

S um m ary ofchangesam endm ent4

M inoram endm ents:

T ypographicaland gram m aticalcorrectionshavebeenam ended.

T hespecificationthatthesyringeusedfordrugadm inistrationw illbe3m L syringehasbeenrem oved.

S pecificdetailsrelatingto2-tailedt-testinthestatisticalanalysissection hasbeenrem oved.


