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Abstract Objectives: Identify trends of enrolment and key challenges when recruiting infants with complex
cardiac diseases into a multi-centre, randomised, placebo-controlled drug trial and assess the impact of efforts
to share successful strategies on enrolment of subjects. Methods: Rates of screening, eligibility, consent, and
randomisation were determined for three consecutive periods of time. Sites collectively addressed barriers to
recruitment and shared successful strategies resulting in the Inventory of Best Recruiting Practices. Study teams
detailed institutional practices of recruitment in post-trial surveys that were compared with strategies of
enrolment initially proposed in the Inventory. Results: The number of screened patients increased by 30%
between the Initial Period and the Intermediate Period (p 5 0.007), whereas eligibility decreased slightly by
7%. Of those eligible for entry into the study, the rate of consent increased by 42% (p 5 0.025) and
randomisation increased by 71% (p 5 0.10). During the Final Period, after launch of a competing trial, fewer
patients were screened (214%, p 5 0.06), consented (219%, p 5 0.12), and randomised (234%, p 5 0.012).
Practices of recruitment in the post-trial survey closely mirrored those in the Inventory. Conclusions: Early
identification and sharing of best strategies of recruitment among all recruiting sites can be effective in
increasing recruitment of critically ill infants with congenital cardiac disease and possibly other populations.
Strategies of recruitment should focus on those that build relationships with families and create partnerships
with the medical providers who care for them. Competing studies pose challenges for enrolment in trials, but
fostering trusting relationships with families can result in successful enrolment into multiple studies.
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A
DVANCES IN PAEDIATRIC HEALTHCARE ARE OFTEN

the result of randomised clinical trials.1,2

Notable examples include trials on vaccines,3
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surfactant in preterm infants,4 and oncology.5

Researchers, healthcare providers, and parents
acknowledge the importance of research, but effective
recruitment into paediatric clinical trials remains a
difficult task.6–9 Barriers to participation in paediatric
research have been well described in the litera-
ture,10–16 but the literature on strategies for recruiting
critically ill infants for clinical trials is limited.17–19

The concept of equipoise or the ‘‘uncertainty
principle’’ can present challenges to recruitment in
randomised controlled trials, especially when the
study drug is routinely used in clinical practice.20 The
ethical principle is upheld if there is true uncertainty
about which trial arm is most likely to benefit the
patient.20 Preconceived notions of efficacy on the part
of the investigators should be discussed in advance to
eliminate the lack of equipoise as a potential barrier to
recruitment. The purpose of this report is to describe
the key challenges for recruitment, the strategies
implemented to address these challenges, and lessons
learned from this experience.

In the case of neonates with complex congenital
cardiac diseases and functionally univentricular
hearts, parents are under extreme stress when
approached to participate in research, especially if
the diagnosis was not made prenatally. Parents are
mourning the loss of an expected ‘‘healthy child’’
and adjusting to the new realities of a child who
will require multiple surgical and other procedures
before 3 years of age. Appropriate practices and
strategies of recruitment during this emotional time
are key to engaging parents and their medical
providers in a conversation about clinical research
and securing successful enrolment of infants.

In 2001, the Pediatric Heart Network was
established by the National Heart, Lung, and Blood
Institute, National Institutes of Health to conduct
multi-centre clinical research in children with
cardiovascular disease.21 After successful recruitment
to an observational study22 and a randomised placebo-
controlled drug trial in Kawasaki disease,23 the
Pediatric Heart Network launched the ‘‘Angiotensin-
Converting Enzyme Inhibition in Infants with Single
Ventricle Trial’’ or the ‘‘Infant Single Ventricle
Trial’’.24,25 This double-blind, randomised placebo-
controlled trial compared the effects of enalapril with
placebo on somatic growth in 230 neonates with
functionally univentricular hearts.

After the ‘‘Infant Single Ventricle Trial’’ began,
recruitment was more challenging than in previous
studies and enrolment began to lag. Efforts to
understand and remediate the problems were
further complicated by the launch of the Pediatric
Heart Network’s ‘‘Single Ventricle Reconstruction
Trial’’, a randomised surgical trial comparing two
types of surgical shunts, in May, 2005,26,27 which

recruited shortly after birth a subset of infants
eligible for the ‘‘Infant Single Ventricle Trial’’.

Materials and methods

The infant single ventricle trial
Detailed descriptions of the design and results of
the ‘‘Infant Single Ventricle Trial’’ have been
published.24,25 In brief, infants with all forms of
functionally univentricular heart were eligible for
enrolment up to 45 days of age and when infants had
stable pulmonary and systemic flow of blood. From
August, 2003 to May, 2007, infants were initially
recruited at seven centres in the United States of
America and Canada, with three more added during
the course of the trial to increase recruitment. The
protocol of the study was approved by the Institu-
tional Review Board or Institutional Ethics Board at
each participating centre, and informed consent was
obtained from parents before enrolment in the trial.

Recruitment was monitored using standard
practices. Monthly reports were generated that
focussed on four elements:

> the number of patients who were screened;
> the rate of eligibility – percentage eligible of

those screened;
> the rate of consent – percentage consenting of

those eligible; and
> the number of patients who were randomised.

Data were also collected on the reasons why
parents of eligible infants did not provide consent.

Because of the number of challenges faced, after
the trial was completed, the Pediatric Heart Network
Nursing Research Committee developed a survey
instrument (Appendix A) to obtain additional
assessments of practices and strategies for recruit-
ment. The survey consisted of two parts:

> characteristics of the centres that were thought
to have helped or hindered recruitment in the
trial; and

> practices or strategies of recruitment considered
particularly effective at each site.

The survey was completed by the teams at all
10 enrolment centres.

Statistical methods

To analyse the effects of various factors on recruitment,
the recruitment phase of the trial was divided into
three periods corresponding to activities or changes
that could have affected recruitment (Table 1).

The numbers of patients screened and randomised
were compared across periods using Poisson regres-
sion. All three periods were included in the model,
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and results are based on the unadjusted pairwise
comparisons of the difference in outcome between
two consecutive periods. The analysis adjusted for the
varying length of the three periods by including in
the model the log of the number of days in each
period as the offset term. The rates of eligibility and
consent across periods were compared using a Fisher
exact test. The number of patients screened and
randomised per month is presented with a locally
weighted polynomial regression line and is presented
for descriptive purposes. Only data from the seven
sites that participated in the trial from the beginning
were included in the analyses of recruitment. All
statistical analyses were performed using Statistical
Analysis System version 9.2 (Statistical Analysis

System Institute Incorporated, Cary, North Carolina,
United States of America).

The frequencies and percentages of responses from
sites to the post-trial survey were quantitatively
provided by Survey Monkey (SurveyMonkey.com,
Limited Liability Company, Palo Alto, California,
United States of America). The qualitative responses
were categorized by the authors into common themes.

Results

A total of 230 subjects were recruited into the ‘‘Infant
Single Ventricle Trial’’. Metrics and patterns of accrual
varied across the three periods (Fig 1; Table 2). After
the first 6 months, recruitment was only 28% of the

Table 1. Periods of recruitment.

Periods Timeframe Activities

Initial period August, 2003–July, 2004 ‘‘Infant Single Ventricle Trial’’ launch, to implementation of new strategies
Intermediate period August, 2004–March, 2005 Implementation of new strategies, addition of sites, protocol amendments to

start of ‘‘Single Ventricle Reconstruction Trial’’
Final period April, 2005–May, 2007 ‘‘Single Ventricle Reconstruction Trial’’ launch to ‘‘Infant Single Ventricle

Trial’’ recruitment completion
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Figure 1.
Screening and randomisation by periods of time (seven original sites). ISV 5 infant single ventricle.
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target rate across the seven sites, which led to an
intensive programme of calls to the sites. Key strategies
for recruitment from those calls were incorporated into
the Inventory of Best Recruitment Practices (Table 3) and
focussed on three primary areas:

> maintaining equipoise in the trial and develop-
ing partnerships with providers of clinical care;

> fostering relationships with families while
decreasing the burden of the study; and

> promoting an environment conducive to research.

The Inventory was distributed to all participating
sites through multiple methods:

> electronic updates;
> conference calls held with the coordinators and

the protocol committee; as well as
> calls held during meetings of the Pediatric Heart

Network Steering Committee.

Over the remainder of the study, additional calls
that focussed solely on recruitment were held with

the Pediatric Heart Network Steering Committee
and Study Coordinators.

From the Initial Period to the Intermediate
Period, the rate of screening increased from 21 to
27 subjects per month (p 5 0.007). Among those
eligible for entry into the study, the rate of
consent increased from 39% to 55% (p 5 0.025),
and the rate of randomisation increased from four
to seven subjects per month (p 5 0.010). Rates of
eligibility did not change significantly over the
course of the study despite an amendment to the
protocol in the Intermediate Period to expand
criteria of eligibility. The amendment at the
beginning of the Intermediate Period consisted of
the following:

> expand inclusionary criteria to permit infants at
lower gestational ages and birth weights to be
enrolled;

> simplify or eliminate some procedures during
the study;

Table 2. Trial recruitment during three periods of time (seven original sites).

Periods Initial Intermediate Final

Number screened
Mean, per month 20.7 26.8 23.0
Relative percentage change – 30% 214%
p-value compared with previous period – 0.007 0.061

Rate of eligibility
Number eligible/number screened 48% 44% 42%
Relative percentage change – 27% 26%
p-value compared with previous period – 0.505 0.520

Rate of consent
Number randomised/number eligible 39% 55% 45%
Relative percentage change – 42% 219%
p-value compared with previous period 0.025 0.116

Number randomised
Mean, per month 3.8 6.5 4.3
Relative percentage change 71% 234%
p-value compared with previous period 0.010 0.012

Table 3. Inventory of best recruitment practices collated from centre calls.

Partnerships with
clinicians

Provide study updates and meet regularly (conferences, bedside rounds, Division and Department meetings)
with staff to convey a sense of partnership, to address concerns and keep the study visible

Determine the local practices for using the study drug routinely in this population and address issues of equipoise
Fostering relationships

with families
Remain in consistent contact with the family from birth to study completion by the same members of the

research team whenever possible
Allow patients to complete one follow-up visit locally (non-Pediatric Heart Network centre) to alleviate

long-distance travel for some families
Ask the cardiac surgeon or physician who has an established relationship with the family to mention the trial

and advise that study personnel will talk with them about participation
Enhancing the

environment
Approach the family for study enrolment at a less stressful time – when the infant is more stable and perhaps

transitioning out of the critical care unit
Present an informational study brochure before providing the lengthier informed consent document but always

as part of a verbal discussion
Introduce the idea of research participation at a prenatal cardiology follow-up visit
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> allow some follow-up visits to be carried out at the
office of the local physician of the patient; and

> add three new recruiting sites.

The protocol was also amended later to increase
the sample size and extend the length of the accrual
period of the trial because of the difficulties with
recruitment and retention.

Once the ‘‘Single Ventricle Reconstruction Trial’’
started (Final Period), the mean number of patients
randomised into the ‘‘Infant Single Ventricle Trial’’
per month decreased significantly compared with
the Intermediate Period (6.5 versus 4.3, p 5 0.012;
Table 2). Among the patients who were screened
and eligible for both trials at the seven original sites,
49% of parents consented to both trials, whereas 43%
consented to the ‘‘Single Ventricle Reconstruction
Trial’’ but refused to participate in the ‘‘Infant Single
Ventricle Trial’’.

Three new sites began recruiting in the Intermediate
Period; during the Final Period, they recruited an
average of 0.3 subjects per month per site compared
with the original seven sites, which recruited an average
of 0.6 subjects per month per site during the same
period (p 5 0.165). The overall rate of patients who
were lost to follow-up due to death, cardiac transplan-
tation, or withdrawal from the study was higher than
anticipated (20% versus 15%), necessitating an exten-
sion of the period of recruitment and an increase in
sample size to maintain adequate unconditional power.

Results of the survey

All 10 participating sites completed and returned
the survey (Appendix A) at the end of the trial. The

following characteristics of centres aided in recruit-
ment (Table 4):
> a strong infrastructure for research;
> support from clinical staff; and
> a programme in foetal cardiology.

Strategies of recruitment described as beneficial
closely mirrored the strategies in the Inventory of Best
Recruitment Practices, falling primarily into three broad
areas (Table 4). First, promoting partnerships with
staff providing clinical care to infants in the study
focussed on addressing lack of equipoise related to the
drug being studied. Strategies included involving the
primary cardiologist or surgeon in discussions about
the study with parents and providing information
about the study to providers of clinical care through
standard educational activities such as Grand Rounds
or ‘‘in-service training’’ sessions.

Second, fostering relationships with families
included having a consistent Coordinator and an
involved Principal Investigator to meet with
families frequently to address issues of concern to
families as well as to seek consent for participation
in the study. The results of the survey identified an
average of three visits with the family and 2 to
6 hours of time to describe the study, answer
questions, and obtain consent. To reduce burden to
families, the protocol was amended to permit more
local visits for monitoring drug safety and effects,
rather than requiring families to travel back to the
centre where they were initially enrolled, which in
some cases was a significant distance.

Third, the environment for research and clinical
care was identified as an essential component for

Table 4. Post-trial survey responses: characteristics of centres and strategies of recruitment.

Characteristics of centres that enhanced or
impaired recruitment

Advantages Strong research infrastructure (consistent study staff, involved PI)
Clinical care staff support
Foetal cardiology programme

Obstacles Use of study drug as standard of care
Lack of clinical care support for the study
Distance of parents from the study site

Strategies of recruitment

Clinical care staff relationship building Address equipoise issues and staff concerns repeatedly prior to study launch
Involve the baby’s primary cardiologist or surgeon in study discussions
Promote clinical staff partnerships through educational opportunities (in-service training,

grand rounds) and involvement in unit activities (bedside rounds, Departmental meetings)
Parental relationship building Introduce study personnel to families at the time of the prenatal visit or in the ICU

Introduce the concept of research and perhaps specific studies at the prenatal visit
Have consistent study personnel – PIs, Coordinators of the study – meet with families

frequently to discuss issues of concern to the parents and the study
Sit down and talk with both parents together when possible and at less stressful times

ICU 5 intensive care unit; PI 5 Principal Investigators
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successful recruitment. The foetal cardiology visits
provided opportunities to introduce families to the
staff involved with the study, the concept of
research, and, in some cases, information about the
study, in a less stressful environment. Sites also
reported that approaching both parents together
and after the infant was more stable, to discuss
the study and obtain consent, was beneficial. Most
sites (90%) did not limit the number of studies in
which children could participate, and 70% of sites
reported that potential subjects were asked to
participate in two or more studies in addition to
the ‘‘Infant Single Ventricle Trial’’.

Discussion

This study showed that, in the first trial of the
Pediatric Heart Network in infants with critical
congenital cardiac disease, recruitment improved
significantly after targeted multi-institutional efforts
to create, share, and implement the Inventory of Best
Recruitment Practices (Table 3). Sites were encouraged
to adopt multiple approaches to recruitment to
increase the likelihood of success.28 Our post-trial
survey confirmed, although qualitatively, the success
of these strategies, particularly those focussed on
improving partnerships with the clinical staff,
fostering relationships with families beginning in
the prenatal period, and capitalising on the environ-
ment in which the research is conducted (Table 4).
Working as a team to share successful local strategies
of recruitment has become a ‘‘best practice’’ in
subsequent studies of the Pediatric Heart Network.

Partnering with providers of clinical care

Strategies of recruitment are typically directed
towards potential participants, but it is equally
important for researchers to ‘‘recruit’’ providers of
healthcare to support a trial. Particularly in the
environment of an intensive care unit, it is critical
to determine local practices and beliefs with respect
to the specific intervention being studied and
introduce the trial to every member of the clinical
team to permit potential problems and objections to
be identified before initiation of the study.6,7,11,29

Before beginning the trial, we assessed attitudes
pertaining to equipoise related to the intervention
among investigators in the study, but did not have a
process for identifying a potential lack of equipoise
among the broader group of individuals providing care
for patients potentially eligible for the study. This led
to an underestimation of the extent to which the use of
enalapril was entrenched at the study sites. In future
studies we will broaden our assessment of equipoise to
include all members providing clinical care.

Building relationships with families and the
environment of recruitment

A key factor that motivates individuals to participate
in studies is having personal relationships with and
trust in the investigational staff.13,30,31 As a majority of
patients with functionally univentricular hearts are
currently diagnosed prenatally,32 the visit with the
foetal cardiologist after initial diagnosis provided an
opportunity for families to meet and begin interactions
with the investigational team.

Approaching parents in anticipation that their
infant will meet eligibility criteria for later
postnatal enrolment is a strategy commonly used
in maternal–foetal research and can provide parents
with time to assess their feelings and understanding
about participation in research.33 However, there are
few resources available to familiarise parents with
general principles of paediatric research. Because
of this need, the web-based Children and Clinical
Studies resource34 was conceived and is now used in
trials of the Pediatric Heart Network to direct
parents to reliable information about participation
in paediatric research.

Our strategy of including the foetal cardiologist,
primary cardiologist, or surgeon of the baby when
discussing the study is consistent with previous
work on the preferences of parents when being
approached to participate in research.35,36 Study
teams took care to not request endorsement of the
study by the primary physician, which could be seen
as coercive, and emphasised the many interactions
between clinical management and participation in
the study.

Individual parents may make decisions with
differing degrees of ease or deliberation.37 There-
fore, every effort was made to speak with both
parents at the same time about the trial, which
allowed parents to hear the same responses to
questions and avoid confusion or misunderstanding.
This strategy promoted a shared decision by the
family, which may ease the burden of responsibility
on individual family members.

Participation in more than one study
From our own experience in previous trials22,23 and
that of others,15 we knew that parents of children
with cardiac disease would enrol in individual
clinical studies and that most Institutional Review
Boards permitted enrolment into multiple studies.
However, outside of studies with preterm infants,38

little evidence existed about parental willingness to
participate in more than one study concurrently.

The ‘‘Single Ventricle Reconstruction Trial’’,
a surgical trial, began while the ‘‘Infant Single
Ventricle Trial’’ was still recruiting and required
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consent shortly after birth. We were concerned that
their participation in the surgical trial might
have pre-empted subsequent consent for the ‘‘Infant
Single Ventricle Trial’’. Despite a decrease in
recruitment, nearly half of all families with eligible
infants agreed to participate in both studies. Parents
who participated in both trials cited positive
experiences during the surgical trial as the reason
they were willing to participate in the ‘‘Infant
Single Ventricle Trial’’.

Limitations

The design of this study did not permit identifying
specific strategies that were the most helpful in
increasing recruitment. The survey of strategies
of recruitment was developed as a resource for the
trial and is not a validated tool. This survey was
administered after recruitment was completed,
raising the issue of potential recall bias, and was
administered only to the investigational teams and
not to parents. Assessing parental perceptions more
formally will be essential to optimise strategies of
recruitment. Some of the intensive efforts to address
problems with recruitment preceded the formal
dissemination of the ‘‘Inventory of Best Recruiting
Practices’’ and could account for some of the increase
in recruitment. Thus, the influence of the ‘‘Inventory
of Best Recruiting Practices’’ is difficult to deter-
mine. Nevertheless, we believe that the general
lessons learnt from our study may help other
investigators facing similar challenges.

Conclusions

Recruitment of infants into trials of drugs is
challenging, and conducting multi-institutional
research in infants with critical congenital cardiac
disease represents poorly charted territory. Creating
a shared resource such as the Inventory of Best
Recruitment Practices allowed investigational sites to
implement strategies of recruitment that had
proven successful at other sites and promoted a
collaborative approach to recruitment. Successful
strategies of recruitment included addressing the
strong ideas of clinicians about appropriate therapy
while creating and sustaining relationships with the
clinical staff. Competing studies pose challenges to
trial enrolment, but building trusting relationships
with families can result in successful enrolment into
multiple studies. Neonatal research is unique in
that parents can be approached for enrolment before
birth; however, more work needs to be done to
understand the role of foetal visits in research
involving neonates and infants with congenital
cardiac disease. The strategies of recruitment

described in this paper require further refinement
and testing in future studies, but we hope that they
can provide some guidance to other investigators
facing similar challenges.

Acknowledgements

Supported by U01 grants from the National Heart,
Lung, and Blood Institute (HL068269, HL068270,
HL068279, HL068281, HL068285, HL068292,
HL068290, HL068288, HL085057) and the
Food and Drug Administration Office of Orphan
Products Development. The contents of this paper
are solely the responsibility of the authors and
do not necessarily represent the official views of
the National Heart, Lung, and Blood Institute
or National Institute of Health. Clinical Trial
Registration-http://www.clinicaltrials.gov. Unique
identifier: NCT00113087.

References

1. Silverman WA. The future of clinical experimentation in neonatal
medicine. Pediatrics 1994; 94: 932–938.

2. Caldwell PHY, Murphy SB, Butow PN, Craig JC. Clinical trials
in children. Lancet 2004; 364: 803–811.

3. Roush SW, Murphy TV, and the Vaccine-Preventable Disease
Table Working Group. Historical comparisons of morbidity and
mortality for vaccine-preventable diseases in the United States.
JAMA 2007; 298: 2155–2163.

4. Hobar JD, Soll RF, Sutherland JM, et al. A multicenter
randomized, placebo-controlled trial of surfactant therapy for
respiratory distress syndrome. N Engl J Med 1989; 320: 959–965.

5. Smith MA, Seibel NL, Altekruse SF, et al. Outcomes for children
and adolescents with cancer: challenges for the twenty-first
century. J Clin Oncol 2010; 28: 2625–2634.

6. Caldwell PH, Butow PN, Craig JC. Pediatricians’ attitudes
toward randomized controlled trials involving children. J Pediatr
2002; 141: 798–803.

7. Singhal N, Oberle K, Darwish A, Burgess E. Attitudes of health-
care providers toward research in newborn babies. J Perinatol
2004; 24: 775–782.

8. Harris Interactive Poll. Only a quarter (25%) of US adults would
consider allowing a child of theirs to participate in a clinical
research study. Health Care News 2004; 4: 1–8.

9. Pemberton VL, Pearson GD. No more hand-me-downs: research
designed for children. Monitor 2009; 12: 55–60.

10. Sullivan J. Subject recruitment and retention: barriers to
success, Appl Clin Trials, 2004. Available at: http://applied
clinicaltrialsonline.findpharma.com/appliedclinicaltrials/article/
articleDetail.jsp?id589608

11. Chlan L, Guttormson J, Tracy MF, Lindstrom Brener K.
Strategies for overcoming site and recruitment challenges in
research studies based in intensive care units. Am J Crit Care
2009; 18: 410–417.

12. Knox CA, Burkhart PV. Issues related to children participating in
clinical research. J Pediatr Nurs 2007; 22: 310–318.

13. Tait AR, Voepel-Lewis T, Malviya S. Participation of children in
clinical trial research: factors that influence a parent’s decision to
consent. Anesthesiology 2003; 99: 819–825.

14. Tait AR, Voepel-Lewis T, Malviya S. Factors that influence
parents’ assessments of the risks and benefits of research involving
their children. Pediatrics 2004; 113: 727–732.

254 Cardiology in the Young April 2013

https://doi.org/10.1017/S1047951112000832 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951112000832


15. Hoehn KS, Wernovsky G, Rychik J, et al. What factors are
important to parent making decisions about neonatal research?
Arch Dis Child Fetal Neonatal Ed 2005; 90: 267–269.

16. Nathan AT, Hoehn KS, Ittenbach RF, et al. Assessment of
parental decision-making in neonatal cardiac research: a pilot
study. J Med Ethics 2010; 36: 106–110.

17. Rothmier JD, Lasley MV, Shapiro GG. Factors influencing parent
consent in pediatric clinical research. Pediatrics 2003; 111:
1037–1041.

18. Vollmer WM. Recruiting children and their families into clinical
trials: a case study. Control Clin Trials 1992; 13: 315–320.

19. McKechnie L, Gill AB. Consent for neonatal research. Arch Dis
Child Fetal Neonatal Ed 2006; 91: F374–F376.

20. Fries JF, Krishnan E. Equipoise, design bias, and randomized
controlled trials: the elusive ethic of new drug development.
Arthritis Res Ther 2004; 6: R250–R255.

21. Mahony L, Sleeper LA, Anderson PAW, et al. The Pediatric Heart
Network: a primer for the conduction of multicenter studies in
children with congenital and acquired heart disease. Pediatr
Cardiol 2006; 27: 191–198.

22. Anderson PAW, Sleeper LA, Mahony L, et al. Contemporary
outcomes after the Fontan procedure: a Pediatric Heart Network
multicenter study. J Am Coll Cardiol 2008; 52: 85–98.

23. Newburger J, Sleeper LA, McCrindle B, et al. Randomized trial of
pulse steroid therapy in Kawasaki Disease. N Engl J Med 2007;
356: 663–675.

24. Hsu DT, Mital S, Ravishankar C, et al. Rationale and design of a
trial of angiotensin-converting enzyme inhibition in infants with
single ventricle. Am Heart J 2009; 157: 37–45.

25. Hsu DT, Zak V, Mahony L, et al. Enalapril in infants with single
ventricle: results of a multicenter randomized trial. Circulation
2010; 122: 333–340.

26. Ohye RG, Gaynor JW, Ghanayem NS, et al. Design and rationale
of a randomized trial comparing the Blalock–Taussig and right
ventricle-pulmonary artery shunts in the Norwood procedure.
J Thorac Cardiovasc Surg 2008; 136: 968–975.

27. Ohye RG, Sleeper LA, Mahony L, et al. Comparison of shunt
types in the Norwood procedure for single-ventricle lesions.
N Engl J Med 2010; 362: 1980–1992.

28. Hunninghake DB, Darby CA, Probstfield JL. Recruitment
experience in clinical trials: literature summary and annotated
bibliography. Control Clin Trials 1987; 8: 6S–30S.

29. Dalen J, Annett RD, Brody JL, Perryman ML. Influences upon
pediatricians’ willingness to refer patients to clinical research.
Open Access J Clin Trials 2010; 2: 23–28.

30. Jenkins V, Fallowfield L. Reasons for accepting or declining to
participate in randomized clinical trials for cancer therapy. Br J
Cancer 2000; 82: 1783–1788.

31. Getz KA. Conversations with study volunteers, Appl Clin Trials,
2010. Available at: http://appliedclinicaltrialsonline.findpharma.
com/appliedclinicaltrials/article/articleDetail.jsp?id5668513.

32. Atz AM, Travison TG, Williams IA, et al. Prenatal diagnosis
and risk factors for perioperative death in neonates with single
right ventricle and systemic outflow tract obstruction: screening
data from the Pediatric Heart Network Single Ventricle
Reconstruction Trial. J Thorac Cardiovasc Surg 2010; 140:
1245–1250.

33. Golec L, Gibbins S, Dunn MS, Hebert P. Informed consent in the
NICU setting: an ethically optimal model for research solicita-
tion. J Perinatol 2004; 24: 783–791.

34. Children and clinical studies: no more hand-me-down-research.
Retrieved June 12, 2011, from http://www.ChildrenandClinical
Studies.nhlbi.nih.gov

35. Hoffman TM, Taeed R, Niles JP, McMillin MA, Perkins LA,
Feltes TF. Parental factors impacting the enrollment of children
in cardiac critical care clinical trials. Pediatr Cardiol 2007; 28:
167–171.

36. Varma S, Jenkins T, Wendler D. How do children and parents
make decisions about pediatric clinical research? J Pediatr
Hematol Oncol 2008; 30: 823–828.

37. Rempel GR, Cender LM, Lynam MJ, Sandor GG, Farguharson D.
Parents’ perspectives on decision making after antenatal diagnosis
of congenital heart disease. J Obstet Gynecol Neonatal Nurs
2004; 33: 64–70.

38. Morley CJ, Lau R, Davis PG, Morse C. What do parents
think about enrolling their premature babies in several
research studies? Arch Dis Child Fetal Neonatal Ed 2005; 90:
F225–F228.

Vol. 23, No. 2 Pike et al: Infant single ventricle recruitment strategies 255

https://doi.org/10.1017/S1047951112000832 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951112000832


Appendix A. Strategies of Recruitment Survey Form.

Survey categories

Centre specific/IRB issues
> Does your local IRB or division limit the number of studies that each subject can join?

J Yes
J No

> Does your centre have a foetal echo programme?
J Yes
J No

> If your centre does have a foetal echo program, what study information, if any, was given to the parent(s) identified prenatally with
HLHS? Please check all that apply.
J None
J PHN brochure
J Specific site brochure
J Verbal discussion of PHN research
J Consent forms
J Website information
J Other _______________________

> Describe institutional or centre-specific obstacles to recruitment and what was done to overcome them? Please be specific.
> Describe institutional or centre-specific advantages to recruitment? Please be specific.

ISV Sites
> Who most often approached potential ISV patients? Please check one.

J Study Principal Investigator
J Study Coordinator
J Intensivist
J Foetal Cardiologist
J Primary Cardiologist
J Other ____________________

> Was the above person affiliated with the research study?
J Yes
J No

> What information was given to potential ISV subjects? Check all that apply.
J PHN brochure
J Site-specific brochure
J Verbal discussion of PHN research
J Consent forms
J Website information
J Other ___________________________

> Where most often were potential ISV subjects first approached?
J Intensive care unit
J Ward or step-down unit
J Clinic or outpatient setting
J Other ____________________________

> On average, how much total time was spent in obtaining informed consent?
J Less than 2 hours
J 2–4 hours
J 4–6 hours
J Greater than 6 hours

> On average, how many visits with the parent(s) did the research team make during the consent process?
J 1
J 2
J 3
J Greater than 3

> Which ISV recruitment strategies did you find helpful?
> Which ISV recruitment strategies were not helpful?
> On average, how many studies at your centre were these patients being approached for participation? (excluding SVR trial)

J None
J 1
J 2
J 3 or more

HLHS 5 hypoplastic left heart syndrome; IRB 5 internal review board; ISV 5 infant single ventricle; PHN 5 Pediatric Heart Network;
SVR 5 single ventricle reconstruction trial
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Appendix B

National Heart, Lung, and Blood Institute: Gail
Pearson, Victoria Pemberton, Mario Stylianou,
Marsha Mathis

Network Chair: Lynn Mahony, University of
Texas Southwestern Medical Center

Data Coordinating Center: New England Research
Institutes, Lynn Sleeper, Steven Colan, Lisa Virzi,
Lisa Wruck*, Victor Zak, David F. Teitel

Core Clinical Site Investigators: Children’s Hospital
Boston, Jane W. Newburger, Roger Breitbart, Jami
Levine, Ellen McGrath, Carolyn Dunbar-Masterson;
Children’s Hospital of New York, Daphne Hsu* (Study
Chair), William Hellenbrand, Ashwin Prakash*,
Seema Mital*, Darlene Servedio*; Children’s Hospital
of Philadelphia, Victoria L. Vetter, Chitra Ravishankar,
Sarah Tabbutt*, Meryl Cohen, Katherine Lee, Marisa
Nolan, Stephanie Piacentino, Michelle Toms; Cincin-
nati Children’s Medical Center, D. Woodrow Benson,
Catherine Dent Krawczeski, Lois Bogenschutz, Teresa
Barnard, Steven Schwartz*, David Nelson; North
Carolina Consortium: Duke University, East Carolina
University, Wake Forest University, Page A. W. Anderson
– deceased, Jennifer Li, Wesley Covitz, Kari Crawford,
Michael Hines, James Jaggers, Theodore Koutlas,
Charlie Sang Jr, Lori Jo Sutton, Mingfen Xu; Medical

University of South Carolina, J. Philip Saul, Andrew
Atz, Girish Shirali, Eric M. Graham, Teresa Atz;
Primary Children’s Medical Center and the University of
Utah, Salt Lake City, Utah, L. LuAnn Minich, John
A. Hawkins, Richard V. Williams, Linda M. Lambert,
Marian E. Shearrow; Hospital for Sick Children, Toronto,
Brian McCrindle, Elizabeth Radojewski, Nancy
Slater, Svetlana Khaikin, Susan McIntyre

Auxiliary Sites: Children’s Hospital of Wisconsin,
Nancy Ghanayem, Kathy Mussatto, Michele From-
melt, Lisa Young-Borkowski; University of Michigan,
Albert Rocchini, Laurie Rodgers-Augustyniak

Echocardiography Core Laboratory: Children’s
Hospital Boston: Steven Colan, Renee Margossian

Genetics Core Laboratory: Children’s Hospital of
New York: Wendy Chung, Liyong Deng, Patricia
Lanzano

Protocol Review Committee: Michael Artman,
Chair; Judith Massicot-Fisher, Executive Secretary;
Timothy Feltes, Julie Johnson, Thomas Klitzner,
Jeffrey Krischer, G. Paul Matherne

Data and Safety Monitoring Board: John Kugler,
Chair; Rae-Ellen Kavey, Executive Secretary; David
J. Driscoll, Mark Galantowicz, Sally A. Hunsberger,
Thomas J. Knight, Holly Taylor, Catherine L. Webb

*No longer at the institution listed.
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