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Abstract

Aim: To determinetherate of non-publicationand discontinuationf randomigd controlled
trials (RCTs) imnewborns.

Methods: This was a etrospective, crossectional study of RCTsegisteredwith the
Australian_ and New Zealand Clinical Trials Registry (ANZCTR) between 26068012.
Results: Fiftyatrials wereidentified of which 23 (46%) were retrospectivetggisteredThirty
trials (60%)-were published. After a median folloyw of 8.0 (range4.6 to 17.4 yearsfrom
Research Ethics Committee approud of 41 completed trial§37%)remained unpublished,
representing 5422 neonatal trial participaitme trials (18%) were discontinued, including
four that were published. The most frequent reason for discontinuation was poor earuitm
(n=4). Qample size discrepancies between registration and publicatoa found in 17
(65%) of.the/26 completed, published trials. In niokthesetrials (35%), the calculated
sample size in the method section of the published article differed from the planned sample
size in the'trial registry (relative differenc20% to +33%).

Conclusion: Non-publication and discontinuationof RCTs conducted in newborns is
common Additional efforts are needed to minimishe numbeof neonatal trial participants

thatareexposed to interventions without subsequent publication.

Keywords:
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Key notes
e Non-publication and discontinuation of RCTs is concerning from an ethical, scientific
andsfinancial perspective and the scale of this problem in the neonatal population is
unknown.
e Non-publication and discontinuation are common in neonatal research and expose
newborns to interventions without any potential future benefit.
e Sample size discrepancies between registration and publication are concerning and

highlight difficulties in trial execution and deficiencies in the peer review process.
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Background

The World Medical Association developed the Declaration of Helsinki as a statement of
ethical principles to provide guidance to physicians aiheérs engageih medical research
involving._human subject§l). One ofits basic principles declares that negative as well as
positive srésults should bpublished o otherwisebe madepublicly available.Failure to
publish findings-from researdtudiesrepresents lost knowledge and wasesburceg?2).

In recent yearsefforts havebeen made to improve access to unpublishedan studies. This
resulted in the establishment of wieased, publicly available registries of clinical studies
worldwide. Since 200%he International Committee of Medical Journal Edi{@&MJIE) has
requiredthatsyclinical trials involving human participantswust be registeredprior to the
beginning/ofstudy enrolment, in order to be considered for public@&jon

However, in randomized controlled trials (RCTspnducted in adulishigh rates ofnon-
publicationand discontinuatiomcross a range of medical specialities have been refdrted
9). Pica et al. conductedhe most exénsive examination of nonjpublication and
discontinuationin paediatricRCTs and concluded that both of these outconage common
(10).

Little is.knewn about theompletionand publicatiorrates of RCTsn newborns. We sought

to determinésthe outcome g@finical trials conductedn newborns and registered with the
AustraliansNew Zealand Clinical Trials Registry (ANZCTR)sing the methods and
definitions described byPica et al (10), our objective was to assess theevalence of, and

factors contributing to non-publication and discontinuatioRGT sin newborns.

M ethods

Data Source

The ANZCTR,is a webbased databas# clinical trialsbeing undertaken in Australia, New
Zealand_and_ elsewher@ll). The registry currently hotdover 13000 trials from 137
countries.The ' ANZCTRrecords a trial’s objectives, main design features, recruitment status
and fundingrsourcelhe regstrant is responsible for ensuring that this information remains
accuratesand upp-date.

We conducte@ crosssectionalstudyof randomsed controlled trial§RCTs)registered in the
ANZCTR that recruied newborn infants We used theadvanced search function on the
ANZCTR’s website to identifyinterventionalRCTsthat were registeredetween January 1,
2008, and December 31, 20IPhe commencement date was chosen as it was after the

dissemination and acceptance of the publication reou@int to prospectively register trials
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(June 2005). The end date allowed a-fyear period for publicationWe restricted the results
to paediatrictrials (under 18 yearsf agg that were completed or had been discontinued
From these results, we manually selecteidls that limitedparticipationto preterm and term
newborns (0 4 weeks of life) The ANZCTR query was performed barch 16" 2017.

Definitions

We useddatasetefinitions provided byhe ANZCTR. A discontinued trialvas classified as
‘withdrawn’, ‘suspended’ or ‘stopped early’. Reasons for trial discontinuatione wer
determined based on data provided in the ANZCTR entaied byemail correspondence
with study investigators. We used previously published categtmieisial discontinuation
(10, 12),The, categories includedl. patient accrual, 2. conduct problems: equipment or
medication unavailable/withdrawn, 3. informative terminations: safety or effitadings or
changes in standard of care, régulatory issues: difficulties with obtaining approval by
institutional review boards or other regulatory bodies, 5. principle investigdto8. funding
issue.

We cmsidered a trial to be published whenjournal had published a peewviewed
manusdpt | describing trial findingsWe defined the time to publication as the interval
between.the.actual date of last data collection and the date the publication appeared as an
electronic publicationWe classified a trial as unpublished if were unable to identify a
publicationyand thetrial investigatoreitherdid not respond to our inquiriesr informed us

that the trial was unpublished.

PublicationSearch

We reviewed all ANZCTR trial entries to identifynks to relevant publicatian If no
publicationwas available, we searched Medline via PubMed using the ANZCTR Trial ID
number, trial title author names and study keywarAsfinal search was completed on March
24", 2017,

For discontinued trials without a stated reasomd for completed studies with no publication
identified,we"attemptedo contact study investigators by email. We sent a starsddrdmail

to the investigators to inquire about recruitment and publication status, witfolmve-up

emailtwo weeks later.

Statistical Analysis

Trial characteristics and the prevalence of-pablicationand discontinuatioare presented

as frequencies and percentages. Continuous data are presenteefliansmand ranges
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Variables chosen as predictaré nonpublication and discontinuatiowere those that the
authors agreed priori might impactpublication and completion statimsed on previous
researchand includedour variables;funding, intervention type, masking and trial s{ge 8,

10). After dichotomization, hese variablewere included in a univariablegistic regression
model_where the dependent variable was eithenpublication or discontinuation.
Multivariableybogistic regression was not performed due to the small number of included
trials. A significant difference between groups was defined as a P value 0ob5< All
analyses were performed using STATA software (Intercooled V.14, StataColigge
Station,Texas, USA).

Results

Trial Characteristics

Our initial‘search identified@49 trials Of those, 699id not meet our inclusion criteridn
673 trials marticipation was not limited to newbotna 18 trials patient recruitmeriad not
started(n=5) or was ongoing (n=13), and eiglttials used anon-randomied study design
Accordingly, 50trials were included in the final analysiSigure 1).

Twenty-threetrials (46%)were retrospectively registerafter amedian intervabf 1.1 (range
0.01 to9.1) yearbetween start of patient enrolment and trial registrattave trials (10%)
were registered after completion of patiestruitment The mediarplannedsample size was
92 (rangel10to 32,00Q. Nearly onethird of all trials studiectonditions related tahildbirth
and postnatalcare, followed by interventions for respiratory (24%), dietary (10&g)jonf
(6%) and cardiovascular (6%)seasegTable 1) Email queries were setd 16 (2% trial
investigatorsto ascertainreasos for nonrpublication or discontinuation, when nomes

disclosedThirteen(81%)investigators responded dar inquiry.

Publication status
Thirty (60%) of the 50registeredrials were publishedSixteen (53%pf these trials had been

retrospectivelyregistered ten (63%)of which were published in journals thatibscribed to
the ICMJEprospective trial registratioguidelines Median time to publication was 2.1 (range
1.0 to 6.7).years.

After a'median followup of 8.0 (ranget.6 to 17.4)yearsfrom Research Ethics Committee
approval, 20(40%) of the 50 neonatal trials remaith unpublished Of the 20 unpublished
trials, 15were trials that had recruitatieir stated sample siz&€hese 15 trials account for
5422 neonatal trial participantReasons given byhe authors for nospublication were;
manuscript rejectioy journal (n=3), publication of trial outcomes as abstract only (n=2),

manuscriptpreparation in progress (n=2) anwnuscriptcurrentlyunder peer review (n=2)
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For the remainingsix trials, no response was obtained from the authdmsour logistic
regression model, none of tlieur testedvariables wereassociated with nepublication
(Table 3.

Of the 30 published trials, foul3%) were trials that had stopped ea®ne trial was
discontinued for each of the following reasons: slow recruitment, conduct probldnoflac
availability“of,study druy informative termination(futility on interim analysisandloss of

equipoise:

Completion status

A total of nine trials(18%) were discontinued prior to full recruitment. In total, 1,056 study
participantsswere enrolled in trials that were not completed. The most common reason for trial
discontinuation was difficulty with patient accrual (n=4), followed by informative
terminations (n=2), conduct problem (lack of availability of study drug, n=1), principle
investigator left (n=1) and lack of funds (n=1). In univariable analysis, saizgevas found

to be a determinant of trial discontinuation (Table 2). Trials that anticipated enrolling less
than 100 participants were less likely to be discontinued (odds ratio 0.18, 95% confidence
interval 0.03 - 0.9 = 0.05) than larger trials.

Sample size'discrepancies

We foundssample size discrepancies between registration and publioalib65%) of the
26 completed, published trialky ninetrials (35%), the calculatedsample size in the method
section «of=the published article differed from the planned sample size mighesgistry.
Published amplesizeswere smaller in fiverials (relative differencel% to 20%) and bigger
in four trials™(relative difference +2% to +33%lwo of these trials, and a furtherghtalso
had discrepancies between tteculated targesample sizan the method and the actual
number_ recruitedrelative difference1% to -28%), although they werall recorded in the
registry .as_completedsix of thesetrials recruited less than 95% of themlculatedtarget

sample size.

Discussion

In our sampleof neonatal RCTsretrospectivdrial registration was commoiVe identified
considerableates of trial discontinuation arniigh rates ohon-publication amongompleted
trials; 40% (20/50) of clinical trials in newborns remained unpublished (mix of completed and

discontinued trials), 37% (15/41) were unpublished yet complete and 10% (5/50) were
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unpublished and discontinuelth. addition,discrepancies trial design between the registry
and the published article were frequent.

More than one third of completed RCTs conducted in newborns remain unpublished. This
nonpublication rate is similar to previous study cohorts in children (range 30 to 4¥05)

13) andslightly lower thanreported for previous cohorts in adults (range 40 to 48%) (4, 5,
14). Nonspublication of clinical trial outcomes is concerning and, despite heightenedlethi
and legislative.requirements, still common. Irrespective of all ethical concerns, failure to
disseminate study outcomes represents a waste of human and material relspadzison,
unreported or selectively reported study findings bias the literature, antl iresuinder
informed decisions when choosing medical interventions. This is even more important in
research, areas where the number of potential participants is limited, and where funding
opportunitiesare scarce (15).

Previous resrch hashownthat 19to 40% of RCTs conducted in children are discontinued
prior to completion(10, 13, 16) Our overall trialdiscontinuation ratevasslightly lower than
reportedrates This may be related tthe newborn populatiorstudied our relatively small
samplesize,or.the small sample sized the includedrials. In our cohortJarger trialswere at
higher riskof discontinuationThis is contraryto the literature where smaller trials wenere

likely to-be.discontinued10, 13)andmight in part reflect théigh requirementsvolved in

the planningand conduct lafrgeneonatal trials

Previousreports identifiedndustry funding tabe associatedith lower oddsof publication

for completedpaediatrictrials (8, 10) In our neonatal cohort, onljrreetrials were industry
funded,whieh=probably mirrors the lack of commercial interest in this field of resehrch.
contrast; oné¢hird of includedtrials were fundedby government bodie©f note,seven(64%)

of 11 completed government fundedrials were unpublished. In fouof the seventrials,
investigators informed us that either data analysis and manuscript pigpasaongoing
(n=2) or.amanuscript is currently under peer review2). Thus, these trialarelikely to be
published_considerinthatin our and other cohorten average time dfvo years had passed
between completion and publicationabihical trials(17).

We looked.at deviations in sample sszgetween the registry and the metlsmttionof the
published,articleWe found differences in more thanthird of completed trials ranging from

20% to + 33%of proposed sample siz€he reason for deviating from the initially planned
sample size was given threeof theninetrials. In the remainingsix trials, this inconsistency

was hot resolvedefore publicationlt may be assumed that informatiamcluded with trial
registrationis notcheckedo identify unacknowledged changes during the manuscript review

process. Aecentsurveyof 1,733 reviewers of clinical trialsupports thisteveaing that only
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onethird of peer reviewers examined registered trial information and repaitsd
discrepancies to journal edis (18). Prospective trial registratioshould helpto increase
transparencyhowever,half of our included neonatal trials were registerettospectively
after patient enrolmentAgain, this is a potential impediment to publication which could be
expected to be identified at peer review.

There are"®veral limitations to the findings presented in this repddr sample size is
relativelyssmall-Accordingly, we could not include some we#tablished factors associated
with nonfublication or discontinuation(e.g. industry vs nonindustry funding)in our
regression analysisn addition, small sample sizes always imatyinherent risk ofelection
bias.Furthermore, or sample is based on studies registered in the ANZ@TiRay well be
the case,thathere were additional Australian and New Zealand {ri@gistered elsewhere,
that weresnot'captured in our analysmsaddition,if investigators could not be contacted, and

no publication could be identified, we were not able to verify the accurahg oégistrydata

Conclusions

Amongst this cohortof trials conducted in newbornssdontinuationvascommon with poor
recruitmentbeing the most frequently reported reas@then trials werecompleted, non-
publication.oftrial outcomegemainedprevalentNon-publication and discontinuaticare of
ethical concern antepresent considerable waste of resourcegposng a large number of
neonatal«trialsparticipants to potential riskathout bringing anybenefit to the community.
Greater efforts are neededdohance transparency in the planning, execution and reporting of

clinical trials:
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Table 1..Characteristics of includdadals

Trial characteristics All (n=50) Published (n=30) Unpublished (n=20)
n (%) n (%) n (%)
InterventionfDrug 9 (18) 6 (20 3 (15
Device 12 (24) 723 5 (25)
Other 29 (58) 17 (59 12 (60)
Assignment| Parallel 42 (84) 26 (87 16 @80)
Crossover 6 (12) 2 4 (20
Single group 1(2) 1Q) 0 (0)
Factorial 1(2) 103 0 (0)
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Control Active 33 (66) 17 (57 16 (80
Placebo 13 (26) 9 (30) 4 (20
Dose comparison 3 (6) 3 (10 0(
Uncontrolled 1(2) 103 0(
Masking Double blind 22 (44) 16 (63 6 (30)
Single blind 2(4) 0(0 2(10
Open label 26 (52) 14 @47) 12 ©0)
Funding Government 14 (28) 527 9 (45
Charities/foundationd 12 (24) 9 (30) 3 (15
Self-funded/unfunded 8 (16) 4 (13 4 (20)
Hospitals 7 (14) 6 (20) 1(5)
Industry 3 (6) 2(7) 1(5)
University 3(6) 2(7) 1(5)
Other 3 (6) 2() 1(5)
Sponsor Hospital 19 (38) 12 @0) 7 (35)
Individual 11 (22) 517 6 (30)
University 9 (18) 6 (20) 3 (15
Government body 3(6) 2(7) 1(5)
Charities/foundations 4 (8) 2(7) 2 (10
Other 4 (8) 3 (10 1(5)
Trial Retrospectively 23 (46) 16 (63 7 (35)
registration,| Prospectively 27 (54) 14 @7) 13 65)
Recruitment| Single country 45 (909 29(97) 16 (80)
International 5(10 1(3) 4 (20)
Sample size] Small (<100) 27 (54) 15 60) 12 60)
Midsize (100499) 13 (26) 10 33 319
Large (>500) 10 (20) 5 (17 5 (25)

Table 2. Non-publication and discontinuation, univariablealysis
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Associated factors

Non-Publication

Discontinuation

OR (95%Cl) | P OR (95%Cl) | P

Funding Funded Reference Reference
Sel-funded/unfunded | 1.63 (0.367.43) | 0.53| 3.60 (0.6819.19 | 0.13

Intervention| .Drug/device Reference Reference
Other 1.15 (0.363.62) | 0.82| 1.57(0.34-7.13) | 0.56

Masking Double blinded Reference Reference
Single or opetblinded 2.67(0.81-8.81) | 0.11| 1.73(0.387.86 | 0.48

Trial size Large £100 participants) Reference Reference
Small (<100 participants 1.50 (0.484.72 | 0.49| 0.18(0.03-0.99 | 0.05

Figures

Figure 1. Study flow diagram
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Interventional trials registered in 2008 - 2012 in the ANZCTR
that include children (n = 749)

Excluded trials (n = 699):
- hot a trial limited to newborns (n = 673)
- recruitment status does not meet inclusion criteria (n = 18)
——»| - recruiting (n = 13)
- not yet recruiting (n = 4)
- active, not recruiting (n = 1)
- non-randomised (n = 8)

A4
Included trials (n= 50)
Published-trials (n = 30) -t »  Unpublished trials (n = 20)
—»Completed (n = 26) —» Completed (n = 15)
—_Discontinued (n = 4) —» Discontinued (n = 5)
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