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Summary

Pediatric clinicians strive to base their management decisions on best available evidence. In the
quantitative research paradigm, the highest level of evidence is derived from a conclusive random-
ized controlled clinical trial (RCT). Currently, there are few adequately powered RCTs to support
pediatric acute respiratory care, but this landscape is changing. We are all obligated to ensure the
relevance of our research, to mentor junior investigators, and to support knowledge development
in our field. This paper reviews the hurdles faced by clinical investigators in the field of pediatric
critical care and offers suggestions for future clinical studies. Key words: multicenter trial; clinical
research; collaborative research; mechanical ventilation. [Respir Care 2011;56(9):1247–1254. © 2011
Daedalus Enterprises]

Introduction

What is optimal exhaled tidal volume in a ventilated
2-month old with respiratory syncytial virus? Should we

routinely instill saline while suctioning a patient with
3.5-mm endotracheal tube? Does 45° head elevation pre-
vent ventilator-associated pneumonia in a toddler? Should
neuromuscular blockade be used to shorten the duration of
mechanical ventilation in a 6-year-old asthmatic with mul-
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tiple air leaks? How can we best maintain lung volume
when suctioning a child supported on high-frequency os-
cillatory ventilation? These questions, often posed during
multidisciplinary rounds, lack sufficient evidence to
answer.

When caring for critically ill pediatric patients, clini-
cians strive to base their management decisions on best
available evidence. In the quantitative research paradigm,
the highest level of evidence is derived from a conclusive
randomized controlled clinical trial (RCT) where the lower
confidence interval exceeds the minimally clinically im-
portant benefit. We know that changes in management
strategies should be data-driven and then systematically
evaluated. That said, there are few adequately powered
RCTs to support the rapid-fire clinical decisions that hall-
mark the practice of pediatric critical care. Pulmonary crit-
ical care research literature is definitely more robust for
adult patients than for infants and children.1

Given the lack of pediatric-specific data, clinicians car-
ing for critically ill infants and children have learned to
practice without it. Pediatric clinicians are early yet selec-
tive adopters of interventions that have been primarily
tested in the adult and/or neonatal patient population.2 Once
adopted, clinicians quickly lose equipoise on whether the
intervention offers the pediatric patient clinical benefit.
Equipoise, or genuine uncertainty within the expert com-
munity on whether an intervention is beneficial, provides
the ethical basis for patient randomization to different treat-
ment arms of a clinical trial.3 Once an expert community
loses equipoise, randomization becomes unethical. So why
is respiratory research in pediatric acute care lacking? This
paper will discuss why these data are limited and review
the hurdles faced by clinical trialists in the field of pedi-
atric respiratory acute care. The paper concludes by mak-
ing recommendations for improved success for future clin-
ical trials.

Why Are Large-Scale Prospective RCTs
Lacking in Pediatrics?

Large-scale prospective RCTs are currently lacking in
pediatrics because, although substantial progress has been
made in the last decade, the pediatric critical care com-
munity does not have a mature coordinated system to sup-
port the recruitment of large numbers of subjects within a
short period of time to reasonably answer a research ques-
tion. Definitive trials typically require hundreds if not thou-
sands of patients to achieve adequate power. Compared to
the adults and neonates, there are simply fewer pediatric
patients with acute lung injury (ALI).4 In addition, the
etiology of pediatric ALI is diverse, the duration of me-
chanical ventilation is shorter, mortality is infrequent, and
a high proportion of these children have a wide-range of
pediatric-specific comorbid conditions.1,2,5,6

Zimmerman and colleagues conducted the first
population-based, prospective cohort study designed to de-
termine the population incidence and outcomes of pediat-
ric ALI.4 They calculated an incidence of 12.8 cases per
100,000 person-years, and an in-hospital mortality rate of
18%. There were no statistically significant associations
between age, sex, risk factors, and outcomes. For compar-
ison, the adult King County Lung Injury Project reported
teen (15–19 years) and adult ALI incidences of 16.0 and
78.9 cases per 100,000 person-years and in-hospital mor-
tality rates of 24.0% and 38.5%, respectively.7

The most common respiratory conditions in pediatrics
include pneumonia and pulmonary edema/effusion.1 Mor-
tality is a rare event in this prevalent patient group, unless
the patient is immunocompromised.4 Oncologic diagnoses
are uncommon (approximately 3%) but are disproportion-
ally represented in pediatric acute respiratory distress syn-
drome (ARDS) (approximately 13%) and in the mortality
cohort (� 40%).5,8 Power calculations must accommodate
these nuances and center on clinically important outcomes:
specifically, outcomes important enough to convince cli-
nicians to change their practice.

The accrual of sufficient numbers of diverse partici-
pants in the shortest period of time mandates multicenter
research. The duration of the clinical trial is especially
important in the acute care environment, where the threat
of secular change is high. Unlike bench research, it is
impossible to control all the clinical interventions applied
to patient care, and, at the very least, the care provided to
subjects at the start of a clinical trial should match the care
provided to subjects at the end of the clinical trial.

Santschi and colleagues recently published the results of
the Pediatric Acute Lung Injury Ventilation (PALIVE)
study.1 The purpose of PALIVE was to describe mechan-
ical ventilation strategies used in children with ALI/ARDS
in a large representative sample of North American and
European pediatric intensive care units (PICUs) and to
determine the feasibility of performing a large intervention
study in children with ALI/ARDS. With 3,823 patients
screened, 54% of patients were ventilated, and 11% were
diagnosed with ALI, but only 4.3% of patients met stan-
dard inclusion/exclusion criteria and therefore would have
been eligible for enrollment in a pediatric ALI/ARDS clin-
ical trial. They estimated that it would take 4 years and
about 60 PICUs to enroll 800 children with ALI/ARDS,
aiming for a reduction in mortality as the primary end
point. Using a nonmortality primary outcome measure,
such as ventilator-free days or post-discharge functional
status, may improve the power.

Multicenter clinical trials are complex. Investigator-
initiated RCTs are typically conducted as the capstone
project within a program of research. Marshall and Cook
describe a program of research as involving multiple steps
that ends with the translation of study findings into clinical

RESPIRATORY RESEARCH IN THE CRITICALLY ILL PEDIATRIC PATIENT: WHY IS IT SO DIFFICULT?

1248 RESPIRATORY CARE • SEPTEMBER 2011 VOL 56 NO 9



practice.9 They note that clinical research is undertaken to
resolve uncertainty. Research programs define the uncer-
tainty, establish relevance, and determine the feasibility of
answering the research question.

Research programs start with a systematic review or
meta-analysis of what is known about the research ques-
tion.9 They gather information on the prevailing attitudes
about the phenomena of concern, by surveying clinicians
through questionnaires. They include observational studies
to describe the practice variability that actually occurs in
day-to-day practice. They pilot-test the proposed study
protocol to evaluate its feasibility, acceptability, and ad-
herence rates. They then design an RCT based upon what
was learned in the previous steps. RCTs require epidemi-
ologic and descriptive studies to guide trial design.10

Multicenter RCTs require a well coordinated system
and funding mechanism. Pediatrics has led the critical care
field in leveraging teams though the Pediatric Acute Lung
Injury and Sepsis Investigators (PALISI) network. The
PALISI Network was founded in 2002, when pediatric
critical care investigators participating in 3 multicenter
trials combined to form one combined research net-
work.11-13 Now, over 80 PICUs have joined together to
identify optimal supportive, preventive, and therapeutic
strategies for acute life-threatening pulmonary syndromes
that affect infants and children. The network’s goal is to
perform multicenter research studies to better describe dis-
ease processes and outcomes in pediatric patients and to
evaluate interventions in this population.

From a funding perspective, pediatric critical care med-
icine found a home at the National Institutes of Health
(NIH) when, in 2005, the National Institute of Child Health
and Human Development formed the Collaborative Pedi-
atric Critical Care Research Network (http://www.nichd.
nih.gov/research/supported/cpccrn.cfm). The network con-
sists of 6 clinical centers, chosen on the basis of proposed
scientific work, patient ethnicity, and concordance with
programmatic objectives. The goal of the network is to
develop an infrastructure to pursue well designed collab-
orative clinical trials and meaningful descriptive studies in
pediatric critical care medicine (http://www.cpccrn.org).
The National Institute of Child Health and Human Devel-
opment has had a history of funding pilot studies in pedi-
atric respiratory failure.

Building a program of research takes time, persistence,
and funding. The pediatric prone positioning study pro-
vides a point of reference. Curley and others published a
systematic review of prone positioning patients with ARDS
in 1999,14 a single-center pilot study of early and repeated
prone positioning in pediatric patients with ALI in 2000,15

then the results of a multicenter RCT of prone positioning
in children with ALI in 2005.12 The American Association
of Critical Care Nurses and the Society of Critical Care
Medicine funded the pilot study and the National Institutes

of Nursing Research funded the RCT (RO1NR05336). The
research team included respiratory therapists, nurses, and
pediatric intensivists. The PALISI network was used to
recruit participating sites.

Hurdles Faced By Clinical Trialists

Obstacles faced by pediatric clinical trialists include de-
signing a robust research study, enrolling a sufficient num-
ber of subjects into the clinical trial to answer the research
question, assuring local adherence to the research proto-
col, and sustaining the commitment and collaboration of
multiple investigators and clinical sites over the study pe-
riod.16 In designing clinical trials there are few absolute
right or wrong activities, but a series of important trade-
offs. Clinical trialists balance what is feasible in conduct-
ing a trial with what will be generalizable to PICU prac-
tice.

Study Design

The research design must be robust to accommodate the
clinical environment and answer the research question.
Core design elements, embedded in the research question,
include delineating the patient situation/problem and a clin-
ically important outcome.

Inclusion and exclusion criteria are crafted to describe
the desired patient situation of concern. The “pediatric”
age group expected to be enrolled in a clinical trial may
appear obvious, but trialists have struggled with the oper-
ational definition of the “pediatric” patient. Pediatric ICUs
typically admit patients across the age and developmental
spectrum. Pediatric trialists enroll infants, not expected to
exhibit neonatal physiology, through adolescents, not ex-
pected to exhibit mature physiology. Anticipating a devel-
opmental impact on a study’s outcome, all age groups are
typically included in pediatric RCTs, then age cohorts are
controlled statistically during the data analysis phase. This
improves the generalizability of study results to the entire
PICU population.

The etiology of ALI/ARDS is diverse, and although
substantial progress has been made in operationalizing ALI
and ARDS, targeting interventions to specific disease en-
tities may be beneficial. Patients with markedly different
pathophysiology, for example, patients with airway ob-
struction, cyanotic heart disease, progressive neuromuscu-
lar weakness, and pulmonary hypoplasia should be studied
as separate diagnostic subgroups.5 Patients with direct/
indirect ALI can be enrolled into a pediatric RCTs, then
disease cohorts can be evaluated in post-hoc analyses.

Using mortality as a primary outcome variable is not
practical in pediatric ALI/ARDS trials.4 An impossible
number of subjects would be required to demonstrate ef-
fect. Attributing death to ALI/ARDS, as opposed to un-
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derlying disease, is also difficult, as most children with
ARDS have comorbid conditions that are unique and dif-
ferent than those of adults. Mortality is also insensitive to
other important clinical outcomes, for example, survival
with substantial neurologic morbidity.

Alternative end points such as ventilator-free days17 are
used, and under appropriate circumstances, major morbid-
ities could also be considered as primary end points.18

Measures of morbidity include composite end points such
as time-to-resolution of organ failure. To support this work,
validated organ dysfunction scores have been developed
for children.19,20 In addition, we know that adult survivors
of critical illness suffer a decline in health-related quality
of life21 but comparable pediatric data do not exist. De-
scribing long-term outcomes, including functional22 or neu-
rocognitive health, quality of life, and economic burden
after pediatric critical illness, would also benefit the field.

Subject Enrollment

There is substantial variation in patient populations
across clinical sites.5 Knowledge of local referral patterns
is essential when recruiting site participation in clinical
trials. Data points can include a PICU’s recent history of
subject enrollment in a clinical trial enrolling a similar
patient population, or asking the site to complete mock
screening for at least one month. Although seasonal vari-
ation will impact screening in any month, asking a site to
prospectively apply inclusion/exclusion criteria allows a
fair representation of the projected enrollment from can-
didate sites. These data, collected in a de-identified man-
ner, are considered preparatory for research and, depend-
ing on the local institutional review board (IRB), may be
considered an activity that does not require local IRB
approval.

All sites participating in a multi-site clinical trial must
use the same protocol. Permitting substantial variation in
what happens to subjects at different sites introduces bias
and risks, rendering study results uninterpretable. The sys-
tem for protecting research subjects was designed when
most research studies took place at a single institution.
With multi-site clinical research, the same protocol is re-
viewed multiple times. Menikoff23 noted that these dupli-
cative reviews provide relatively few benefits and may
reduce the likelihood that studies are in keeping with rel-
evant ethical standards. To limit protocol drift between
participating sites, coordinating centers should provide each
participating sites with a template of a completed
IRB application and informed consent form. Site
co-investigators can then model their application and in-
formed consent form on the template. All subsequent
changes are reviewed and approved by the coordinating
center.

Approximately half of all eligible patients are enrolled
into clinical trials. The primary reason for this eligibility-
enrollment gap is parent or legal guardian refusal.24 Par-
ents are ethically entitled and legally empowered to make
decisions on behalf of their children.25 There is site-to-site
variability in consent rates, based on PICU and investigator-
specific characteristics. Obtaining informed consent is dif-
ficult, especially when enrollment is time-sensitive. The
parent or legal guardian may not be physically or emo-
tionally available. Jansen and others have argued that de-
ferred consent may be justified in emergency critical care
research.26

Federal regulations also require that the child, when
cognitively capable, provide his or her assent to participate
in research. While the age of assent varies on a local level,
most IRBs require a plan on how assent will be obtained
when enrolling children older than 7 years of age. When
obtaining assent, the research and potential risks and ben-
efits are explained using language that a child can under-
stand. The readability statistics available on most word
processing programs can help investigators level language
to match the subject’s age and cognitive capacity.

Protocol Adherence

Ensuring protocol adherence is critically important in
multi-site clinical trials. Inter-site variation threatens a
study’s internal validity. All potential co-investigators, and
their colleagues, must agree to follow the study protocol.
Prior to inserting a protocol into a clinical environment,
assumptions about the research environment require vali-
dation. Practice standards may vary across clinical set-
tings, especially international settings. Practice surveys that
include data elements that may impact a study’s primary
outcome should be completed at the start of, and period-
ically throughout the clinical trial. For example, if the
primary outcome variable for a study is ventilator-free
days, clinical trialists will want to know about each par-
ticipating site’s baseline ventilator-associated pneumonia
(VAP) prevention practices and adherence rate, because
VAP rate will impact ventilator-free days.

Subject safety requires that all clinicians demonstrate
competence in the clinical protocol before enrolling sub-
jects. Since different disciplines interact with a clinical
protocol in varying ways, discipline-specific protocol “cer-
tification” and competence should be clearly established.
Competence can be maintained by enrolling a minimum
number of subjects each quarter, or by retraining.

Elements of a protocol that are critical to the validity of
the study’s conclusions are monitored and reported by site
on a quarterly basis. Reports can be automatically ex-
tracted from existing case report forms, or specific queries
can be sent to participating sites on a random basis. All
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primary outcome data require source verification, which is
completed during site visits.

Sustained Commitment

Clinical research teams work to sustain the commitment
and collaboration of multiple disciplines over the study
period. Sustaining enthusiasm over a long clinical trial is
challenging. Conference calls help to bring investigators
together to review study progress and collectively solve
problems and address competing demands.

It is important to choose one’s collaborators wisely.
Collaborators should be experienced in clinical research
and should be local leaders who can champion the project.
Local investigators should have the ability to devote time
to the clinical trial and have a history of successful col-
laboration. Potential collaborators should provide evidence
of their capacity to enroll and safely manage a critically ill
patient on a protocol. Optimally, each site should have a
skilled study coordinator who is knowledgeable in the field,
detail-oriented, tenacious, and single-minded.

Undoubtedly, clinical trials will overlap.27 Table 1 re-
views factors that are considered when evaluating the ca-
pacity of several studies to enroll subjects from a single
site. Intervention trials in the same patient population are
avoided. When appropriate, sharing schemes are first agreed
upon by each study’s principal investigator. Recommen-
dations for sharing schemes are then proposed to the clin-
ical sites to ensure consistent decision making across all
clinical sites. This process requires monitoring to ensure
that the agreements are successfully implemented.

Suggestions for Improved Success of
Future Clinical Studies

Strategies to improve our success in conducting clinical
trials in pediatric respiratory acute care include changing
our thinking about clinical research. For example, includ-
ing children in larger clinical trials conducted in the adult
or neonatal populations, restructuring the clinical research
enterprise, using alternative research designs to answer

clinical research questions, and building our research
capacity.

Including Children

Fundamentally, we should challenge the convention of
automatically excluding children from clinical studies con-
ducted in adult or neonatal patients. Pediatric patients
should be excluded when there are developmental differ-
ences and included when there are not.5 In 1998, the NIH
mandated that investigators include children in adult trials
unless their exclusion was clearly justified.28 Although
several RCTs in adults have extended eligibility criteria to
children 12 years of age, this maneuver has not provided
the field with any new data to improve the care provided
to pediatric patients with acute respiratory illnesses.29,30

Halpern and colleagues have challenged the notion that
novel interventions be always tested in adults prior to chil-
dren.31 They note that, although the practice may protect
children from research risks, it also may threaten a child’s
well-being by depriving them of evidence to guide their
care. Children are traditionally viewed as “participants of
last resort,” due to their vulnerability and decisional inca-
pacity. Halpren et al note that RCTs should be conducted
in children first when children are more apt to benefit and
adults are more apt to be harmed.

Interest continues in identifying reliable biomarkers to
both detect ALI and pace ALI resolution in response to a
therapy.32,33 Ideal biomarkers that are sensitive and spe-
cific, reflecting disease progression and/or resolution, have
yet to be validated. Similar to targeted therapy in oncol-
ogy, Angus and others note that we are close to using
theragnostics in critical care: specifically, using biomark-
ers to identify patients most likely to respond to an inter-
vention.34 Once validated, we may be able to use biomark-
ers to adequately power smaller more feasible pediatric
clinical trials.

Restructuring the Clinical Research Enterprise

The NIH recently highlighted the need to reinvigorate
the biomedical research community through one of 5 key
themes of the Director’s Opportunity for Research award
(RFA-OD-10–005). The award encouraged investigators
to cultivate new collaborations by assembling multidisci-
plinary or interdisciplinary teams in conducting innovative
research. The goal of the award was to strengthen research
capacity and to enhance cross-fertilization of disciplines
by recruiting new investigators and new expertise into the
research community, and by developing and retaining these
talents in a collaborative environment that fosters creativ-
ity and exploration.

We should think differently about how we organize our-
selves around conducting RCTs. Clinical research should

Table 1. Competing Clinical Trials: Evaluating the Potential for
Co-enrollment

Are the primary outcome variables different?
Is there a potential interaction effect on the primary outcome?
Can you statistically evaluate effect modification?
Can subject assignment be balanced?
Can attribution for adverse events be assigned?
How complex are the interventions? Can a clinical site safely do both

clinical trials?
Will multiple consent processes overburden the family?
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mirror clinical practice. We practice and should conduct
clinical research within multidisciplinary teams: groups
that share a collective mission designed to achieve shared
goals. Leveraging “team” strengths (ie, respiratory thera-
pist - nursing - medicine - pharmacist - physical therapist
- nutritionist - economist team strengths) can unify us
around clinical problems so that we can ask multiple pri-
mary and secondary questions within a single clinical trial.
Most of us have witnessed stellar clinical outcomes when
team members bring their best available disciplinary knowl-
edge or disciplinary lens to the bedside. Similar results can
occur when we join together to answer clinical research
questions. This is not the traditional multidisciplinary
framework where several disciplines work in parallel
around a common problem, or the interdisciplinary frame-
work where disciplines work jointly, sharing frameworks
and methods. This new transdisciplinary framework may
facilitate the creation of new knowledge using a new lan-
guage and carries the potential for study findings to be
enriched and be more rapidly translated into practice. Trans-
disciplinary frameworks will require full investigator part-
nership and meaningful methods to share effort, funding,
and authorship.

For example, multidisciplinary innovation will continue
to optimize the care provided to young patients with asthma.
These patients require transitional care programs that span
the continuum of care; they require novel interventions
that bridge the work of bench and clinical scientists; they
require economic modeling and re-evaluation; and they
require both short-term and long-term outcome monitor-
ing. Patients and families experience care that is tied to the
collective output of all disciplines. Although we have made
progress in conducting science in disciplinary silos, break-
through science will require a transdisciplinary perspec-
tive.

Alternative Research Designs

Changing our approach to knowledge generation may
require a paradigm shift in how we grade or stratify the
quality of our research methods. Research methods are
derived from the question posed. Understanding a patient’s
or family’s perspective on a topic requires qualitative meth-
odologies. Stellar examples of qualitative studies include
Meert’s program of research on end-of-life decision mak-
ing.35-37 Qualitative research often forms the basis for sub-
sequent quantitative study, for example, when describing
and then evaluating patient reports of dyspnea.

In addition, a well structured factorial design allows
investigators to test 2 interventions with only a marginal
increase in sample size.27,30 The design offers a substantial
benefit where multiple interventions need to be evaluated
alone or in combination in the same population.25 Such
designs have been successfully used by the Acute Respi-

ratory Distress Syndrome Network and offer an efficient
solution when exploring interventions that may be inter-
active.

Bayesian statistical methods, which leverage the power
of an adult trial to an associated pediatric trial, are being
considered with increased frequency.29,30 This approach
links an a priori pediatric estimate of a treatment effect to
previously or concurrently observed value in adults.
Leveraging data from the adult trial substantially increases
the power of the associated pediatric clinical trial. This
statistical approach has the potential of making pediatric
clinical trials feasible, because fewer pediatric subjects
would be required to show efficacy.

Building Research Capacity

In the future we can expect more “virtual” research
teams to come together to tackle clinical problems. Co-
principal-investigators can sit on opposite sides of the coun-
try and the world. Free cyberspace links provide limitless
opportunities to connect beyond the expensive and rudi-
mentary conference call.

Highly functional research teams should not disband at
the end of an RCT, but should launch directly into another
project. Using existing structures will abbreviate start-up
time and costs. Joining preexisting networks will strengthen
our capacity to respond to evolving events such as the
H1N1 flu epidemic. For example, coordinating the efforts
of the PALISI network with other successful research
groups, including the Canadian Critical Care Trials Group,
the Australian and New Zealand Intensive Care Society
Clinical Trials Group, and the European Society of Pedi-
atric and Neonatal Intensive Care (to name a few), would
leverage our capacity to respond rapidly to international
issues.

We can build research capacity within the field by cap-
italizing on transdisciplinary and interdisciplinary mentor-
ing. Clinical scientists need not practice independently.
Finding mentors and colleagues and building a team with
expertise in experimental design, protocol implementation,
statistical analysis, scientific writing, research ethics, and
grant preparation would booster our research capacity.

When choosing a science mentor, one should look for
synergy.38-40 You should have a real interest in your men-
tor’s research, you should find their publications exciting,
your mutual chemistry should feel right. Junior investiga-
tors need access to their mentors. Face time on a regular
meeting schedule in person or electronically is important.
Your mentor should help you launch your independent
research career and provide you an opportunity to carve
out your unique area of research. Stellar mentors are pas-
sionate about knowledge development. They are kind and
truly interested in your work. They are generous and share
their knowledge and experience. They give you their good
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ideas. They are inspiring, encouraging, humble, and your
best advocate. Eventually you should be recognized as
more expert than your mentor in your program of research.

Finally, finding the necessary funds to support clinical
research continues to be challenging. Although “research”
is often in the mission statement of many healthcare or-
ganizations, few are adequately structured to support clin-
ical research. Indirect funds are often channeled to support
the research enterprise that is dominated by laboratory-
based research. Budgeting a clinical trial occurs concur-
rently with study design. Many professional organizations
and philanthropic organizations have grant monies avail-
able for clinical projects, and some can be leveraged to
support larger clinical trials.

Summary

In conclusion, pediatric clinicians strive to base their
management decisions on best available evidence. In the
quantitative research paradigm, the highest level of evi-
dence is derived from a conclusive RCT. Currently, there
are few adequately powered RCTs to support pediatric
acute respiratory care, but this landscape is changing. We
are all obligated to ensure the relevance of our research, to
mentor junior investigators, and to support knowledge de-
velopment in our field. Although this paper presents the
major design and implementation challenges faced by clin-
ical trialists in the field of pediatric acute respiratory care,
nothing beats asking and answering clinical research ques-
tions that are important to vulnerable patient populations.
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Discussion

Fineman: In the physician-scientist
academic model, do you think that the
manner in which we support clinical sci-
entists versus basic scientists is an is-
sue, in terms of resources allocated and
expectations for promotion? What I see,
and hopefully it is changing, is that re-
cruitment of a basic scientist comes with
hundreds of thousands of dollars in lab
space and equipment as a start-up pack-
age, yet you recruit a clinical scientist
and you give them an office and a com-
puter. In addition, in terms of promot-
ability, you can do a tremendous amount
of work and get your name on a very
important clinical paper and you come
to a promotion committee and it’s, “Oh,
she’s the middle author on a paper,”
versus thebasic scientistwho in thesame
amount of time can be much more pro-
ductive in terms of publications. Do you
see this as a problem or an issue? Is it
getting better?

Curley: I agree with you. I think we
have to change some of the expecta-
tions, particularly in large clinical trials.
Yes, they’re formed around one specific
aim, but in reality, if you build multiple
questions within larger clinical trials and
invite people to take the lead and own
different pieces of data, they can be first

author on what they’ve taken the lead
on. A good example is the RESTORE
trial; we have people who are focusing
on weaning, people who are focusing
on methadone, and they’re going to own
that piece of the study. We’ve also added
several ancillary studies, so that’s more
data that can be used to give more peo-
ple an opportunity to build their CV [cur-
riculum vitae]. Definitely it’s a problem
withwho’s firstandwho’ssecondwithin
the larger paper, but I think you could
build a whole bunch of secondary pa-
pers.

Willson: I think medicine has in-
creasingly been hijacked by the busi-
ness people. No offense to the busi-
ness people, but we spend so much
time on billing and how to maximize
clinical revenue. I wish I had that time
to spend on research. I think we need
to reorient and remind people that our
clinical care should be aimed at ad-
vancing research.

The oncologists follow that ap-
proach. When I was a resident, acute
lymphocytic leukemia had 80% mor-
tality, and now it’s like catching a cold.
They accomplished this by continuing
attention to research; their whole atti-
tude is one of research. I don’t know
why we spend so much time worrying
about billing and clinical revenues

when we could accomplish what on-
cologists have accomplished in criti-
cal care by educating patients’ parents
about the need for research, and, in
many ways rescue clinical care from
the business model.

Curley: It’s interesting. When a child
has cancer, they can’t be treated unless
they’re on protocol. If we set it up in a
similar way, we may learn a lot in a
short period of time—for example, by
saying to families, “We’re a research-
intensive facility and we want to learn
from this horrible thing that has hap-
pened to your child.”

I’d say it’s grants management of-
fices that have highjacked clinical re-
search. To get a grant through the IRB
is one thing, but to get it through grants
management is unbelievable, and
that’s where all the indirects are spent:
running the business of clinical trials.
I’ve had sites say, “We can’t partici-
pate in your clinical trial because
there’s no profit margin.” You can’t
expect to run negative all the time, but
clinical research is different than bench
research. Bench researchers need a lab
and a whole bunch of support in the
lab to make it happen, and in the clin-
ical world the unit is the lab. Consent-
ing parents takes time, collecting and
extracting the data takes time, doing in
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terventions takes time, running the blood
samples takes time. A little bit of lab
work, but surely not the 60-80% indi-
rects these institutions are pulling in.

DiBlasi: In a 2008 paper1 you sug-
gested that when people are conduct-
ing clinical trials involving ventilator
support devices, a multidisciplinary
team should consist of nurses, RTs [re-
spiratory therapists], and physicians.
What key elements can RTs add to a
clinical trial?

1. Irving SY, Curley MA. Challenges to con-
ducting multicenter clinical research: ten
points to consider. AACN Adv Crit Care
2008;19(2):164-169.

Curley: First of all, I’ve learned from
RTs how to manage patients with ALI.
I was trained by John Thompson and
his group to pay attention to different
things at the bedside. So if I went in
as a nurse with my nursing lens and
ignored the interface between the pa-
tient and the ventilator, my research
would be fundamentally flawed because
I didn’t do it within the context of what
was really happening to the patient.

For example, RTs I’ve worked with
have built the weaning trials that can
be generalizable in the real world; they
contribute intellectual capital we need
to make things happen. You can’t just
walk in and give surfactant: you have
to look at the patient where they are
and figure out a way to get it in and
have it stay in. It’s the nuances of run-
ning a protocol where RTs can enrich
the team.

It has to be done in the multidisci-
plinary way. I think the problems we’re
having with tight glucose control have
to do with the fact that no one’s really
figured out how to manage it. How is
nutrition managed? You need to have
a nutritionist involved. Team science
is what we need, and we haven’t done
that consistently.

Brown: In a large trial at an institu-
tion I worked at, no RTs were con-
sulted in the design of the study, and

when they went to publish the study,
they got rejected for design flaws that
an RT would have pointed out. It was
quite a shame. Eventually they got it
published, but the study had to be por-
trayed negatively to get it published.
I’ve seen that study referenced multi-
ple times, and it’s a shame because I
think the intervention was actually
positive.

Curley: Once you have the protocol
developed, it should be the responsi-
bility of the RTs to publish the respi-
ratory therapy aspect of the protocol.
That’s where we don’t do a good job.
Different disciplines can take the lead
with their questions and publish their
piece of it in the journals that their
colleagues read.

Wiswell: I want to put in my two
cents about international investigators.
I’ve been involved in a couple trials
that enrolled large numbers of patients
and had co-investigators in eastern Eu-
rope, western Europe, and South
America. What I found is that a lot of
international investigators are incredibly
motivated, although they may not have
done a lot of research. It can be less
expensive to do research in their coun-
tries, and it can be of high quality. In-
vestigators arewell trained.Youcanalso
get research done in a timely fashion.

I think all of us are troubled by the
research hurdles you brought up, and
I think number one is the concern that
as soon as you start a trial, the disease
disappears. An international investi-
gation increases the number of patients
you can get. Granted, there will be more
variables than if it’s done in just one
country or area, but I think with a lot of
disorders you can do it successfully.

Curley: You could also capitalize on
viral seasons: go to South America,
collect data, then come to North Amer-
ica and follow the viral patterns. But
make sure that the standards of care
are comparable in participating units.
We have lots of random variation in
the United States, and I think there’s

probably better standards outside the
United States, but you have to make
sure everybody’s practice is the same.

Willson: I was smiling as I heard
Tom say that. Here’s an example of
an unanticipated problem we had in
an international study. I was looking
at surfactant in both adults and kids,
and I had to travel to Korea because
there were some questions about their
results and they had a high mortality
rate. Five of the subjects they enrolled
with direct lung injury died of dis-
seminated TB [tuberculosis]. We did
not consider TB as a direct lung in-
jury, but it is a pneumonia, so it met
the definition. We just don’t see it very
often in the United States. So there
can be unanticipated problems, but I
couldn’t agree more. We have collab-
orators in Israel, Australia, New Zea-
land, and Korea, and the level of care
they give is certainly comparable to what
we do here. It’s true that you have to be
careful. And it is complicated with time
differences and things like getting drugs
into the country, but it’s all doable and
it’s actually a lot of fun.

Rubin: I have some comments for
the readers of the Journal. This room
is packed with critical care people, but
there are a lot of opportunities for do-
ing respiratory care research outside
of the critical care unit. And once you
move away, a lot of the problems you
talk about aren’t as important. Critical
care involves episodic conditions that
are incredibly severe, the family is un-
der stress, it’s difficult to get consent
or assent when the subject is so ill and
you don’t have a long-term relation-
ship prior to enrollment. The PICU is
a different place; we are striving to fix
things, get the patients better, and get
them out. This can all make organiz-
ing research especially difficult.

Outside of the ICU there are great
opportunities for research. For exam-
ple, the Cystic Fibrosis Foundation has
a therapeutic development network
and most of the patients followed in
cystic fibrosis centers are involved,
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similar to oncology studies. The cys-
tic fibrosis physicians, therapists, and
nurses are all engaged, and the Cystic
Fibrosis Foundation has invested in
training therapists and nurses to be in-
vestigators. The American Respiratory
Care Foundation is revising their grant
awards to try to develop more focused
grants for training the next generation
of respiratory therapy investigators.
The future does look promising.

Curley: Thank you.

Cheifetz: Martha, I would like to dis-
cuss potential links to the adult ALI
population.1 ALI/ARDS is a small
component of what we see in pediat-
rics. Neonates aside for the moment,
how do we link and partner with adult
clinical trials to augment enrollment
numbers and to potentially share ex-
perience, resources, and funding? The
PALISI Network2-4 attempted to part-
ner with the ARDS Network, but due
to some logistical issues it was not
very successful.

1. Randolph AG, Wypij D, Venkataraman ST,
Hanson JH, Gedeit R, Meert KL, et al. Ef-
fect of mechanical ventilator weaning pro-
tocols on respiratory outcomes in infants
and children: a randomized controlled trial.
JAMA 2002;288(20):2561-2568.

2. Randolph AG, Meert KL, O’Neil ME, Han-
son JH, Luckett PM, Arnold JH, et al; Pe-
diatric Acute Lung Injury and Sepsis In-
vestigator’s (PALISI) Network. The
feasibility of conducting clinical trials in
infants and children with acute respiratory
failure. Am J Respir Crit Care Med 2003;
167(10):1334-1340.

3. Randolph AG, Forbes PF, Gedeit RG, Ar-
nold JH, Wetzel R, Luckett PM, et al;
Pediatric Acute Lung Injury and Sepsis In-
vestigator’s (PALISI) Network. Cumula-
tive fluid intake minus output is not asso-
ciated with ventilator weaning duration or
extubation outcomes in children. Pediatr
Crit Care Med 2005;6(6):642-647.

4. Santschi M, Jouvet P, Leclerc F, Gauvin F,
Newth CJ, Carroll CL, et al; Pediatric Acute
Lung Injury and Sepsis Investigators Net-
work (PALISI); European Society of Pedi-
atric and Neonatal Intensive Care (ES-
PNIC). Acute lung injury in children:
therapeutic practice and feasibility of inter-
national clinical trials. Pediatr Crit Care
Med 2010;11(6):681-689.

Curley: PALISI has linked with
ARDS Network, and I think we can
continue to be successful there. They
shared a lot of their expertise with
us, and I think they continue to be
receptive. In the past we automati-
cally didn’t cross the age chasm. Ob-
viously there are differences between
kids and adults, but where there isn’t
a physiologic difference in what is
under study, the NIH has been very
clear that we ought to enroll chil-
dren. If you really want to study the
phenomenon differently in children,
you’re going to have to enroll the
infant population. Pediatric patients
also are in NICUs [neonatal ICUs].
We have to stop thinking about ge-
ography and address these system
issues. The people who screen pa-
tients should go to the NICU and to
the adult ICU. The statistical stuff is
interesting because it may be that
you get most of your power from the
adult population, but only if it makes
sense. If it doesn’t make develop-
mental sense, we don’t consider it.
And if you can’t even figure out what
the grant application is saying, you
should not do it; if it’s statistically
dense, you may not want to go there.
If you can’t eventually sell it to the
people who are taking care of pa-
tients, because they don’t understand
what was done in the study, then
you’re not going to have generaliz-
ability and clinicians will not adopt
your findings.

Cheifetz: Doug, how were you suc-
cessful in integrating with our col-
leagues in the adult world for your
surfactant trial?

Willson: I always take the attitude
that adults are just big kids. No, I was
just fortunate, Ira, that we started in
pediatrics, and of course there are a
lot more adults with respiratory fail-
ure than kids, and a lot more adults
than kids. The company that sponsored
the study was interested in getting into
the adult world, because that’s where
they would see the greatest profit. They

were generous in the sense that the
most recent study continues to sup-
port the pediatric aspect, but their pri-
mary focus was the adult study. We
were just lucky in that regard. The
president of the company basically
said, “We’ll do kids because that’s how
we got here.”

I think that kids down to the first
year of life are more like adults than
anything else. It’s the neonates and
infants that are probably different, and
maybe that’s where the dividing line
should be. The FDA considers adults
anybody 12 years or older. Adult fund-
ing should look at including kids, and
actually many of them do, but it’s of-
ten a halfhearted effort.

Gentile: Martha, the problem is the
PICU. Now, let me explain the com-
ment. The NICU is certainly a homo-
geneous population, with, for the most
part, similar diseases. The adults
groups are separated by age and body
size. The PICU has neither of those
two distinctive groups. Beside the
range of patient ages (newborn to
18 years), the body weight and size
requires understanding of both adult
and neonatal practice. The PICU has
made strides in many areas, such as
HFOV [high-frequency oscillatory
ventilation], ECMO [extra corporeal
membrane oxygenation], and nitric ox-
ide, that can be translated to care of
adult patients. However, these are stan-
dard practice in the PICU, so it’s dif-
ficult to include them in a randomized
controlled trial where the patient may
be selected to be part of a group re-
ceiving interventions such as HFOV,
ECMO, or nitric oxide.

Curley: Sometimes clinicians who
care for adult patients don’t even con-
sider solid pediatric papers when they
design their studies. There are things
we do well in pediatrics, and it’s frus-
trating when I see that that whole body
of literature is never considered For
example, a bunch of pediatric people
have been doing HFOV for a long time.
Maybe it wasn’t precisely researched,
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but they are some pediatric data that
could be considered through the adult
lens. We’ve contributed solidly in
some areas, and it’s unfortunate when
those studies are not considered.

Brown: This is a point of contention
with me. I’ve been a clinical specialist
in the NICU and the PICU, and also
worked in the adult world, and it’s
amazing to me the disconnect there:
like these different places don’t exist.
An example of that is not looking at
all the literature, as you mentioned,
Martha. A recent example is in the
NICU, where there is a trend towards
not using saline for suctioning because

of VAP. Then quite recently a very
well designed adult study found that
saline decreased VAP—the exact op-
posite of the current neonatal hypoth-
esis.1 When I approached a leading
neonatologist about investigating this,
he told me, “No, those are adults.” He
won’t even look at it. And I’m think-
ing, we’re the same species, right? I
was dumbfounded that we’re going to
continue down a path without even
looking at a great study done in adults.

1. Caruso P, Denari S, Ruiz SA, Demarzo SE,
Deheinzelin D. Saline instillation before tra-
cheal suctioning decreases the incidence of
ventilator-associated pneumonia. Crit Care
Med 2009;37(1):330-322.

Curley: When we designed the
VAP bundle,1 we had to look at the
pediatric stuff and interpret all the
literature in adults and neonates and
come up with a recommendation for
best evidence. I think you can ex-
trapolate, but as soon as you lay it
out, you’re then obligated to build
the evidence to support those rec-
ommendations.

1. Curley MA, Schwalenstocker E, Deshpande
JK, Ganser CC, Bertoch D, Brandon J, et
al. Tailoring the Institute for Health Care
Improvement 100,000 Lives Campaign to
pediatric settings: the example of ventila-
tor-associated pneumonia. Pediatr Clin
North Am 2006;53(6):1231-1251.
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