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ABSTRACT

Objectives We determined the number and time-to-
public availability of study results of published and
unpublished clinical studies in paediatric mechanical
ventilation (MV) and ventilator-induced lung injury (VILI),
which were registered as completed on ClinicalTrials.
gov. Furthermore, we explored the pattern of represented
research study subtopics and the corresponding study
populations.

Setting Literature search based on ClinicalTrials.gov,
PubMed and Google Scholar from 9 July 2017 to 27
September 2017.

Primary and secondary outcome

measures Assessment, if studies included in our analysis
had been published. Assessment of primary research
focus, patient enrolment and age representation of the
analysed studies.

Results We identified n=109 registered and completed
clinical studies on paediatric MV and VILI (enrolment:
22233 participants). 71% were published, including data
from 18647 subjects. 29% of studies were unpublished,
containing data from 3586 subjects. Median time-to-
public availability of study results was 22 (IQR, 12.8-41.5)
months. The most important study subtopics were
biophysical and technical aspects of MV (32 studies),
administration of drugs to mitigate VILI through various
mechanisms (40 studies) and diagnostic procedures (16
studies). n=66/109 (61%) studies exclusively focused on
children below 1year of age and n=2/109 (2%) exclusively
on children between 1 and 14 years.

Conclusions One-third of clinical studies in paediatric
MV and VILI registered as completed on ClinicalTrials.

gov remained unpublished and contained data on 3586
study participants. The overall median time-to-public
availability of study results was longer than the deadline of
12 months mandated by the Food and Drug Administration
Amendment Act of 2007. Important and clinically relevant
research study subtopics were represented in the research
questions investigated in paediatric MV and VILI. The study
population was skewed towards children younger than
1year which indicates, that there is a substantial need for
clinical VILI research in older children.

Strengths and limitations of this study

» This is the first study to coherently investigate
publication status in clinical studies on paediatric
invasive mechanical ventilation (MV) and ventila-
tor-induced lung injury (VILI) in children of all ages.

» This study raises the awareness, that publication
bias in paediatric research, which has been pro-
posed by many recent publications, may also be
present in paediatric MV research and thereby might
affect clinical decision-making and outcome in crit-
ically ill children.

» The design of this study and the respective results
allow to assess, if international measures, like the
Food and Drug Administration Amendment Act from
2007, might have a positive impact on the time-to-
public availability of study results in clinical paediat-
ric MV and VILI research.

» As a limitation, our study relies on the accuracy of
data entry on ClinicalTrials.gov, which is, however,
currently the most widely used database for clinical
study registration and assesses study details com-
pletely as required according to the International
Committee of Medical Journal Editors.

» Furthermore, with respect to the missing publica-
tions from 32 studies in our analysis, we could nei-
ther identify why those remained unpublished nor
what were the barriers towards the rapid publication
of study results faced by the investigators, as we
did not receive answers from the respective prin-
cipal investigators or study sponsors after having
contacted them.

BACKGROUND

Acute pulmonary failure in infancy and later
childhood still accounts for a considerable
mortality rate on paediatric and neonatal
intensive care units.' * In that respect, invasive
mechanical ventilation (MV) is a vital indica-
tion for severe loss of pulmonary function,’
but it ironically inflicts additional damage to
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pulmonary structures—referred to as ventilator-induced
lung injury (VILI)—and thereby counteracts pulmonary
healing.*

However, the paediatric intensivist must consider that—
compared with adults—the clinical entity of VILI is still
not entirely characterised for the paediatric population.”
VILI is an established concept in newborn pulmonology,
as it can induce a chronic condition termed broncho-
pulmonary dysplasia (BPD).® But older children are also
susceptible to harmful MV measures’ ® and paediatric
VILI still lacks a uniform definition.”? Current preclinical
literature suggests age-dependent differences in pulmo-
nary sensitivity and reaction to harmful MV.” Results from
animal studies indicate an inverse correlation between
age and VILI susceptibility.'”"* An age-dependent VILI
susceptibility might also be assumable for humans but this
still remains to be further investigated by translational
research.”” A careless transfer of VILI knowledge derived
from studies in adult patients to mechanically ventilated
children must be seen critical."*

As evidence-based clinical decision-making for mechan-
ically ventilated children and those children with manifest
VILI depends on reliable data from clinical studies, we
must increase evidence in this field. Such clinical studies
must address important clinical aspects in the compre-
hensive care for children under MV who are at risk of—
or already suffering from - VILI: like mechanical and
technical issues of MV,'” drug application during MV,'***
diagnostics to assess ventilation intensity, weaning and
follow-up'® ***~but they should also focus on probable
differences in age-related susceptibility to MV.?

However, besides the need for more clinical studies
on paediatric MV and VILI, selective reporting of clin-
ical study results might introduce publication bias and
unequal age representation in already published studies
might introduce an additional selection bias into the
field. Especially publication bias is considered a common
problem in medical science and refers to the selective
publication of clinical studies with significant differences
in study outcomes and selective non-publication of studies
with negative results.”’ Publication bias might consider-
ably affect evidence-based decision-making in patient
care. Therefore, in 2004, the International Committee of
Medical Journal Editors (ICMJE) have required all clin-
ical studies to be registered prior to publication and the
Food and Drug Administration (FDA) have stated in their
Amendment Act (FDAAA) from 2007 that registered clin-
ical studies should have publicly available results not later
than 12 months after study completion. As the current
literature shows, however, unselective reporting of study
results in paediatrics must still be considered.”*™*

Therefore, publication bias might also be present in
clinical studies on paediatric MV and VILI and thereby
might affect evidence-based decision-making. However, it
has not yet been analysed in that high priority research
field. Therefore, we designed this study as a first assess-
ment of the current publication status of registered and
completed clinical studies on MV and VILI in neonates

and children from 1990 to 2017, including an analysis of
age representation and primary focus on specific research
questions.

METHODS

The proportion of published and unpublished study
results of clinical studies on paediatric invasive MV and
VILI registered as completed on ClinicalTrials.gov was
determined.

ClinicalTrials.gov database query and inclusion criteria
www.clinicaltrials.gov was accessed through the internet.
We wused ‘VILI’, ‘ventilator-associated lung injury’,
‘chronic lung injury’, ‘BPD’, ‘volutrauma’, ‘barotrauma’,
‘MV’ and acute respiratory distress syndrome, ‘ARDS’,
as primary search terms and focused on the advanced
selection parameters ‘completed studies’ and ‘child’. The
advanced selection parameter ‘child’ included patients
with an age ranging from 0 to 17 years. We downloaded
the acquired data and checked for plausibility and dupli-
cates manually (figure 1). We did not restrict the time
frame for start of study or completion regarding the inclu-
sion of studies in the analysis. General inclusion criteria
for studies were defined as: studies enrolling children
on invasive MV, studies enrolling children with pulmo-
nary disease which is clearly associated with mechanical
damage by previous or ongoing invasive MV in terms of
VILL

Exclusion criteria

To specifically assess MV in association with VILI, we
excluded all studies, which did not address invasive MV
at all and which focused on primary prevention of MV,
on ventilator-associated pneumonia, on home ventila-
tion or on studies with a primary focus on extracorporeal
membrane oxygenation (ECMO). All studies included
in our analysis have been published in English, however,
publication languages other than English were no exclu-
sion criterium.

Items of analysis

We analysed the remaining studies according to the
following continuous or categorical study variables:
patient age, public availability of study results, the time
between completion of the study and public availability
of results in months, patient enrolment, type of sponsor,
study design. If numbers between ClinicalTrials.gov
entries and peer-reviewed publications were inconsistent,
we considered the data in the peerreviewed publica-
tions as accurate. Patient age was categorised into three
subgroups after evaluating the age representation pattern
in the studies included in our analysis: below 1year,
between 1 and 14 years, above 14 years. This categorisa-
tion was chosen because many studies on neonates also
included children up to lyear of age. The cut-off at 14
years was set because some studies in our analysis enrolled
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- Bronchopulmonary Dysplasia (N=72)
- Chronic lung disease (N=173)

- Mechanical Ventilation (=82)

- Barotrauma (N=2), Volutrauma (N=6)
- ARDS (N=154)

- Ventilator-induced lung Injury (N=85)

search for registered, completed VILI trials in children
at ClinicalTrials.gov applying the following search terms:

- Ventilator-associated lung injury (N=18)

N =590

trials excluded from further
analysis
(duplicates and/or fulfillment of
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exclusion criteria)

N =481

- including children > 14 years (N=36)

completed pediatric VILI trials registered at ClinicalTrials.gov remaining for analysis

- including infants and children < 1 year (N=83)
- including children >1 year and < 14 years (N=23)

N =109

—

search for publications

|_

A 4

successful primary search

\ 4

reply from resp. investigators

N=68

published results found

- PubMed (N=70)
- Google Scholar (N=3)

N=9

no published results found

r' 3

- ClinicalTrials.gov (N=12)

N=77

Figure 1

N=32

Study flow diagram. Identification of published and unpublished clinical studies registered on ClinicalTrials.gov on

paediatric invasive mechanical ventilation and VILI. ARDS, acute respiratory distress syndrome; VILI, ventilator-induced lung

injury.

adult patients in addition to children, but most of those
studies did not include children below 14 years of age.

In addition, we stratified studies into five research topic
subgroups according to their respective study focus or
research question, thereby addressing important clinical
aspects in paediatric MV and VILI care (mentioned in

the Introduction section), which were: (1) biophysical/
mechanical aspects of ventilation, (2) drug application
during MV to counteract VILI, (3) diagnostic issues (4)
weaning and extubation success and (5) follow-up studies.
Because of a particular significance in VILI research,
studies assessing anti-inflammatory agents were analysed
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separately as a subgroup of drug studies. Studies that
could not be attributed to one of the five research topic
subgroups named above were assigned to the group
‘miscellaneous’ (online supplementary table 1).

We assigned follow-up studies to the age group(s)
within which the MV event took place. Studies on
extubation failure were included and assigned to the
subtopic ‘weaning’. One study on ECMO was included
(NCTO01423864) as MV parameters were primary study
outcome measures. Studies were assigned to ‘drug appli-
cation’ if drugs had been given during MV and primary
or secondary readout parameters were for example effect
on ventilation parameters or patient outcome. Studies
were assigned to ‘diagnostic issues’, when they focused on
a method to measure the adequacy of ventilation inten-
sity or the pulmonary reaction towards invasive MV, for
example by detecting inflammatory markers or physical
pulmonary parameters like compliance during MV. (More
information of assignment of studies to different research
topic subgroups: see online supplemental material).

We assigned studies to more than one of the above-
listed age groups and research topic subgroups of MV
and VILI research, if applicable.

Search for respective publications

We screened the major trial and literature databases for
publications corresponding to the analysed studies in
the following order: ClinicalTrials.gov, PubMed, Google
Scholar. If no respective publication could be identified,
we contacted the respective principal investigators or
sponsors directly and asked them to provide us, if avail-
able, with the public study results. If study results were
published on PubMed, we did not further search for
them on Google Scholar (see figure 1).

Patient and public involvement
Patients or public were not involved.

Statistical analysis

We calculated time to publication as the difference in
months between the date of publication and date of
completion. We applied standard methods of descriptive
statistics. We did not impute missing data. All calculations
were performed with SAS Enterprise Guide V.5.1 (SAS)
and GraphPad Prism V.7.01 (GraphPad Software, Cali-
fornia, USA). Strengthening the Reporting of Observa-
tional Studies in Epidemiology criteria were applied for
design and analysis of this cross-sectional study.” Close of
the database was 14 September 2017.

RESULTS

Overall publication status of completed studies and study
participants (enrolment)

We identified n=109 registered and completed studies
addressing paediatric invasive MV and VILI on Clinical-
Trials.gov with a total enrolment of 22233 study partic-
ipants (see figure 1, table 1). n=77 out of those (71%)

had been published (enrolment: 18647 study partici-
pants), n=32 (29%) were unpublished (enrolment: 3586
study participants) (table 1). The oldest study found in
our search had been completed in 1990 (see figure 2).
The investigated studies had a median size of 87 (IQR
30-240.5; range: 6-2449) patients. Published studies
had a median size of 92 (IQR 30-327; range: 6-2449)
patients whereas unpublished studies had a median size
of 56 (IQR 39-164,5; range: 15-1000) patients. The year
of completion ranged from 1990 to 2017. n=80 studies
(73%) had an interventional study design and n=59
(74%) out of those had been published. n=65inter-
ventional studies were randomised controlled trials
(60% out of 109 studies) and n=45 out of those had
been published. The published randomised controlled
trials contained data from n=13493study participants
compared with n=5154study participants from published
non-randomised studies. There were n=6 phase 1 studies,
n=20 phase 2 studies, n=35 phase 3 studies and n=3 phase
4 studies.

Table 1 shows number, publication status and patient
enrolment of registered and completed studies on paedi-
atric MV and VILI. Studies were assigned to multiple
research study subtopics if applicable.

Time-to-public availability of results

Figure 2 shows the number of studies by year of comple-
tion. The median time from study completion to public
availability of research results, in general, was 22 months
(IQR 12.8-41.5) with a range from 0 to 103 in general
(figure 3). FDAAA® became effective on 27" September
2007. Figure 3 represents time to publication of study
results in months by year of completion. More recent
studies tended to be published earlier. Publication time
in months accumulated near the 12 months line as
mandated by the FDAAA (figure 3). Seven studies had
been completed within 12 months before the closure of
our database (14 September 2017) and six of them have
been published already.

Pattern of research study subtopics

Forty clinical studies (37%) addressed drug application
during MV to counteract VILI and 32 clinical studies
(29%) addressed biophysical and technical issues of
MV to optimise clinical outcome. We found diagnostic
issues during MV, weaning and extubation success as well
as follow-up assessment to be addressed by 16 (15%),
11 (10%) and 12 (11%) clinical studies, respectively
(table 1).

Publication status by research study subtopic

Publication status of studies assigned to one or more of
the five research topic subgroups of MV and VILI research
ranged from 55% (weaning and extubation success) to
83% (drug application during MV to counteract VILI).
Publication status of randomised studies assigned to one
or more of the five research topic subgroups ranged from
50% (diagnostic issues) to 82% (drug application during
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MV to counteract VILI). Table 1 summarises the distribu-
c = ~ — — tion and publication status of studies by scientific research
E o ® &) © . . . .
25822 o o topic subgroup in .paedlatrl'c MV. Online supplem.enta?ry
g 2E S Z > o table 1 shows topics of ‘miscellaneous study topics’ in
5 % .§ SR g g children.
- -1
walsa Anti-inflammatory drugs to counteract VILI
We identified n=13 studies, which addressed the effect of
£ anti-inflammatory drugs on the improvement of respira-
"g 2 tory mechanics and/or on VILI genesis (study titles are
£ g 8w o 0 listed in online supplementary table 2). Seventy-seven
g 2 'g SOD: § E per cent of those n=13 studies which assessed anti-inflam-
ws matory drugs during MV had been published overall. Of
- those, almostall (90%) had arandomised design.n=10/13
2 Q included children younger than lyear of age. n=9/13
N T o . . . . .
58| _ . studies focused on the application of glucocorticoids.
2 5| S = e n=7/9 studies on glucocorticoids had been performed
53 % 2 = e in infants. n=4/13 studies on anti-inflammatory drugs
S § % @ o 0 included children older than 1year of age and n=2 out of
those showed positive effects of the investigated therapy
- on pulmonary function parameters (online supplemen-
o X tary table 2).
LRSS 0 S5
- g _g o g r:r Age and gender representation in clinical studies
g 238 5 &0 o n=66,/109 studies had enrolled children below 1year of
z%% o age exclusively (table 1). The distribution of subtopics
in studies including children with an age below 1year is
c ;\? o & = shown in figure 4. n=84/109 studies enrolled both chil-
Eo |y @ @ dren below lyear of age and older children (table 1).
g % g ~ o © n=2/109 studies exclusively studied children with an age
°53 % g % between 1 and 14 years (table 1). Further details including
53 % overall publication status and studies with randomised
design are available in table 1. A total of n=106 studies
included both sexes whereas n=3 studies included male
- study participants exclusively.
c
¢=£ E S 3 > Study sponsors
S g 3 = 3 n=14 studies had been sponsored or cosponsored by
Oo the industry and n=12 (86%) out of those have been
A published. All other studies had either been mainly spon-
9 sored by academia or the US National Institute of Health.
5S¢l _ . n=65 (68%) out of those have been published.
3 - ™ ) <
588 g 8
s3l~ o o
Z0 = - DISCUSSION
Our study revealed that publication bias in clinical paedi-
atric invasive MV and VILI research may be present and
would arise from unpublished data. Furthermore, there
= 9 was a skewed distribution of investigated paediatric age
E © -g . . . groups towards patients b.elow lyear of age. "ljh1s conse-
- 6%~ = T~ quently would have an impact on the distribution of
S research study subtopics and, thereby, might introduce
% g > g an additional selection bias in the field.
8 2 % " c»é % % We found that 29% of all registered completed studies
: 8o @ £ET L g K on paediatric invasive MV and VILI remained unpub-
E % 23 E= _é 589 3 lished. These studies contained data from 3586 patients,
Q L 38 HETGED = which is 16% of the total amount of 22233 enrolled study
= <o participants. However, it is noteworthy that one of the
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Figure 2 Published and unpublished studies on paediatric invasive mechanical ventilation and ventilator-induced lung injury.
(A) Shows the number of studies by year of completion. (B) Shows the number of patients by year of completion.

unpublished studies included 1000 patients. Yet, without
taking this single study into our analyses, still, about 12%
of the total patient enrolment would be unaccounted for
due to unpublished study results. Furthermore, 69% of all
randomised interventional studies have been published.
This would imply that there might be a risk of publication
bias arising from missing public availability of study results
in the field. Publication bias would also affect research
topic subgroups of MV, such as biophysical and technical
issues, drug application during MV to counteract VILI,
diagnostic issues, weaning and extubation success and
follow-up.

Song et al estimated that approximately half of all
clinical studies remain unpublished. They found that
non-submission of studies was the main reason behind

missing public study results.” As a first measure to provide
transparency, the ICMJE addressed the general problem
of selective reporting of clinical study data in 2004* and
required mandatory registration of studies as a prereq-
uisite for publication in member journals.” Similar to
that, the AllTrials campaign, supported by major scien-
tific institutions like the Cochrane Collaboration, PLOS
and BMJ, was started in 2003 as a petition that calls for all
past and present trials to be registered and published.* *’
Furthermore, the FDA established an FDAAA in 2007,36
which suggests that clinical study results shall be published
within 12 months after completion of the study. In our
analysis, there seems to be a positive impact of the FDAAA
on the timely availability of clinical study results in paedi-
atric MV and VILI research, as indicated in figure 3 by
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Figure 3 Time-to-public availability of study results. (A) Time-to-public availability of results in months by year of
study completion. Each dot represents one published study. Studies completed less than 12 months before the closure
of our database were therefore not included in this figure.36 41 FDAAA, Federal Drug Administration Amendment Act;

ICMJE, International Committee of Medical Journal Editors.

the accumulation of time-to-publication dots near the 12
months threshold line in more recent studies. A trend
towards improvement in terms of timely, pubic availability
of results exists also in other areas of paediatric medicine,
such as epilepsy, autism and liver transplantation, even if
a considerable amount of study data from registered and
completed studies is still missing today.”*>**!

In our study, the age representation in studies on
paediatric MV and VILI was skewed towards patients
below lyear of age which had an impact on the distribu-
tion of investigated research questions or research topics
(table 1, figure 4). In this age group, the most abundantly
investigated study subtopic was the prevention of pulmo-
nary damage via evaluating lung-protective ventilation
mechanics and periventilatory drug applications. Thus,
the overrepresentation of clinical studies focusing on the
age group below 1year distinctly impacts the distribution

501
8 401
k]
2
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L
o
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& &
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of research subtopics in paediatric clinical VILI research
in general: about two-thirds of all investigated studies
addressing biophysical aspects and ventilation techniques
were performed in children younger than 1 year (figure 4).
Similar to that, there were 40 studies on drug applications
during MV and 34 out of those were performed exclu-
sively in children below 1year of age with a focus on the
traditional adjunctive therapies surfactant and inhalative
nitric oxide. The hazardous impact of extensive MV on
pulmonary structures is well known and established in the
neonate, but it is not for older children.” According to
the literature, it is assumable that children presumably
react differently to intense volume overload compared
with adults.” Therefore, we conclude from our results
and in accordance with the current scientific consensus,’
that there is an urgent need for more interventional as
well as observational clinical studies on VILI prevention

Hm all studies

studies exclusively
including children below
1 year

studies exclusively
including children
between 1 and 14 years

Figure 4 Research topic subgroups of completed registered and published studies on paediatric invasive mechanical
ventilation and ventilator-induced lung injury. The over-representation of completed clinical studies exclusively focusing on
children below 1year of age impacts the overall distribution of research topic subgroups in paediatric mechanical ventilation

research. BPD, bronchopulmonary dysplasia.

8

Patry C, et al. BMJ Open 2018;8:6023524. doi:10.1136/bmjopen-2018-023524



and follow-up after MV in small and school age children.”
These studies should clarify our understanding of VILI
incurrence as well as the underlying pathophysiology
in children, generate more clinically relevant evidence
and—thereby—avoid extrapolation of knowledge from
adult populations to children. To reach that goal, prob-
ably, multicentral approaches might be necessary to
achieve sufficient enrolments because of the presumably
lower incidence of VILI in that age group compared with
neonates or adults.”

A comprehensive analysis of research subtopics in paedi-
atric invasive MV and VILI revealed that most completed
registered clinical studies addressed biophysical and tech-
nical aspects of MV, drug usage to counteract VILI during
MYV, diagnostics, weaning and follow-up. Furthermore,
we found miscellaneous study subtopics, for example,
sedation, nutrition or structural aspects of intensive
care. In the analysed studies, biophysical, technical and
drug-based measurements distinctly overweighed other
research topic subgroups like follow-up studies. This
illustrates that clinical research in paediatric invasive MV
distinctly focusses on VILI prevention in the first place.

With respect to VILI prevention, clinical implications
arising from the inflammatory genesis of VILI must be
considered. Current preclinical research results high-
light the central role of the inflammatory reactions in
pulmonary tissue during mechanically overdistention
as the basis of VILI, suggesting a certain importance of
anti-inflammatory drug applications during MV.'*"®
Clinical research provides already promising results in
neonates and adults which show that anti-inflammatory
drugs - such as corticosteroids - could reduce the severity
or even prevent the occurrence of VILI when applied
during MV.*"# #7113 our study, a skewed age represen-
tation was present in clinical studies focusing on anti-in-
flammatory drug applications during invasive MV. We
found that 77% of studies on anti-inflammatory drugs to
prevent VILI were performed in neonates. In contrast,
only three clinical studies on anti-inflammatory drugs
during MV were conducted in children older than 1year
of age. Two of those, one on glucocorticoids and one on
the anti-inflammatory clara cell protein 10, resulted in an
improved pulmonary function during ventilation. There-
fore, an increased focus should be put on anti-inflamma-
tory drugs in mechanically ventilated children older than
lyear of age in future clinical studies.

This work has several limitations. Our analysis relies on
the accuracy of data entry into ClinicalTrials.gov, which
provides the most widely used database for registered
clinical studies and assesses study details completely as
required according to the ICMJE.*® Clinical trial data-
bases other than ClinicalTrials.gov were not considered.
As the ratio of published to unpublished studies was one
major aspect of analysis in our work, we made all efforts to
avoid missing any publication by searching the two major
medical literature databases PubMed and Google Scholar,
and—if unsuccessful—by contacting investigators or insti-
tutions directly. With respect to the missing publications

from 32 studies in our analysis, we could neither iden-
tify the reasons why those remained unpublished nor the
barriers towards the rapid publication of study results
faced by the investigators, as we did not receive answers
after having contacted the respective principal investiga-
tors of study sponsors directly. We might speculate, that
some authors could or would not publish their results
due to limitations of methodology, analyses or interpreta-
tion of the results. A barrier towards timely publication as
recommended by the FDAAA might arise from repeated
rejections and/or required revision work as demanded
by journal reviewers, however, study results can easily
be posted on the ClinicalTrials.gov website. In addition,
publication status of studies registered as completed near
September 2017 (closure of our database) must be inter-
preted carefully. Figure 3 shows that the maximum time
to publication between 2015 and 2017 was about 2 years,
which mightimplicate, that some studies, which had been
completed in those years, might have been published
after September 2017 and are thus included as ‘unpub-
lished’ in our analysis. Our data show that time-to-public
availability of study results tended to centre around 12
months in more recent studies, which is indicated by the
accumulation of dots at the 12 months threshold line in
figure 3. However, we cannot exclude that some recent
studies, which are currently unpublished, might prob-
ably get published in the future after the closure of our
database and would then appear as dots above the diag-
onal line at the right end of the time axis in figure 3. This
makes the interpretation of the median time to publica-
tion difficult. Further, ClinicalTrials.gov was made public
in February 2000 and the ICMJE requirement to register
all studies prior to publication was stated in September
2004. These dates might influence the study registration
pattern and—more importantly—the respective publica-
tion status. Furthermore, it would have been interesting to
analyse publication status of clinical studies in paediatric
or neonatal ARDS as defined by the Pediatric Acute Lung
Injury Consensus Conference group and the Montreux
definition.?*” Despite the scientific and clinical relevance
of this issue, there is a lack of data. We found only 2 out of
109 studies with a specific focus on ARDS.

CONCLUSION

In conclusion, we want to raise the awareness, that
one-third of clinical studies in paediatric MV and VILI
registered as completed on ClinicalTrials.gov remained
unpublished and contained data on 3586 study partici-
pants. This might introduce publication bias by selective
reporting of study data to the field and thereby affect
evidence-based clinical decision-making. Overall median
time-to-public availability of study results was longer than
the deadline of 12 months mandated by the FDAAA of
2007. Important and clinically relevant study subtopics
were represented in the research questions investigated in
paediatric MV and VILI. The study population was skewed
towards children younger than lyear which indicates

Patry C, et al. BMJ Open 2018;8:023524. doi:10.1136/bmjopen-2018-023524
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that there might be an additional selection bias in the
field and therefore a substantial need for clinical VILI
research in older children. While insufficient trial quality
will be accounted for in excellent systematic reviews,*
timely availability of data derived from clinical studies on
paediatric MV and VILI can improve methodology for
future clinical studies by learning from previous projects
including unsuccessful ones. In addition, transparency
in clinical research has the potential to improve patient
care, prevent further children from being exposed to
repeated and potentially unnecessary research and diver-
sify our understanding of artificial ventilation mechanics
and pathophysiology in children.
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