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Reply
To the Editor:
We appreciate the questions raised by Thanh et al about

our clinical trial evaluating the safety and efficacy of intra-
venous umbilical cord blood infusion for the treatment of
children with autism spectrum disorder (ASD). We did
not target CD34 dosing in this clinical trial because our pre-
clinical studies and early-phase clinical trial data in children
with ASD and children with cerebral palsy (CP) did not
show any association between improvement and CD34
dosing.

Our data showed that the cell responsible for modu-
lation of neuroinflammation, stimulation of oligodendro-
cyte proliferation, remyelination, and increasing whole
brain connectivity is the CD14+ monocyte in cord
blood.1-4 Cord blood banks do not measure CD14 cell
content but do measure total nucleated cells (TNCCs)
and CD34. For this reason, selection of cord blood units
for the participants with ASD and CP in our clinical tri-
als has been based on TNCC. We are investigating
whether infused CD14 cell doses correlate with response
but do not have that data at this time.

In our first randomized trial using autologous cord
blood in young children with CP, we reported an effec-
tive dose threshold of 25 million cells/kg.5 We saw the
same trend in our initial phase I trial in children with
ASD.6 Since that time, we have targeted greater TNCC
doses in our trials involving children with CP and
have observed a dose effect up to 100 million cells/kg
(unpublished data). For our trials with children with
ASD, we target a minimal dose of 25 million cells/kg.
Although CD34 cell dosing is quantitated in all our tri-
als, we have not seen any relationship between CD34
dose and response. The CD34 doses in the trial reported
in The Journal are typical of CD34 doses achievable with
an unmodified cord blood transplant or cord blood
infusion. We are following children in the trial published
in The Journal for a period of 12 months postinfusion
and will be reporting the 12-month outcome data at a
later date.

Geraldine Dawson, PhD
Duke Center for Autism and Brain Development

Department of Psychiatry and Behavioral Sciences
Marcus Center for Cellular Cures

Duke University School of Medicine
Durham, North Carolina
272
Joanne Kurtzberg, MD
Marcus Center for Cellular Cures

Duke University School of Medicine
Durham, North Carolina

https://doi.org/10.1016/j.jpeds.2020.11.064

Supported by The Marcus Foundation, Atlanta, GA. G.D. reports
technology unrelated to the submitted work that has been licensed and
she and Duke University School of Medicine have benefited financially.
G.D. has patents 62757234, 62757226, 15141391, and 62470431
pending. J.K. has a patent 62470431 pending and Duke University
School of Medicine signed an option agreement with CryoCell Inter-
national to license the clinical indication in this study.

References

1. Saha A, Buntz S, Scotland P, Xu L, Noeldner P, Patel S, et al. A cord blood

monocyte-derived cell therapy product accelerates brain remyelination.

JCI Insight 2016;1:e86667.

2. Scotland P, Buntz S, Noeldner P, Saha A, Gentry T, Kurtzberg J, et al. Gene

products promoting remyelination are up-regulated in a cell therapy product

manufactured frombanked human cord blood.Cytotherapy 2017;19:771-82.

3. Carpenter KLH, Major S, Tallman C, Chen LW, Franz L, Sun J, et al.

White matter tract changes associated with clinical improvement in an

open-label trial assessing autologous umbilical cord blood for treatment

of young children with autism. Stem Cells Transl Med 2019;8:138-47.

4. Saha A, Patel S, Xu L, Scotland P, Schwartzman J, Filiano AJ, et al. Human

umbilical cord blood monocytes, but not adult blood monocytes, rescue

brain cells from hypoxic-ischemic injury: mechanistic and therapeutic

implications. PLoS One 2019;14:e0218906.

5. Sun JM, Song AW, Case LE, Mikati MA, Gustafson KE, Simmons R, et al.

Effect of autologous cord blood infusion on motor function and brain

connectivity in young children with cerebral palsy: a randomized,

placebo-controlled trial. Stem Cells Transl Med 2017;6:2071-8.

6. Dawson G, Sun JM, Davlantis KS, Murias M, Franz L, Troy J, et al. Autol-

ogous cord blood infusions are safe and feasible in young children with

autism spectrum disorder: results of a single-center phase I open-label

trial. Stem Cells Transl Med 2017;6:1332-9.
Premature congenital heart disease:
building a comprehensive database to
evaluate risks and guide intervention
To the Editor:
We read with interest the report by Matthiesen et al.1 This

large population based study found a 2-fold increase in inci-
dence of preterm birth in the setting of major congenital heart
disease (CHD) and delineated specific subgroups of CHDwith
even higher adjusted risks (specifically, right ventricular
outflow tract obstructions). This study fills a major gap of
knowledge with respect to understanding the link between
certain CHD lesions and the insults to the fetal environment,
and highlights that little is known about the impact of perinatal
risk factors on outcomes for this vulnerable preterm popula-
tion. This is in part due to the recognition that no existing
neonatal or cardiac focused database adequately collects the
full spectrum of data points (eg, prenatal, perinatal, postnatal,
and surgical) critical to perform outcomes research and iden-
tify best practices for the neonatal population with CHD. In
addition, unique to preterm patients with CHD, postnatal
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care often requires transfer of patients between neonatal and
cardiac units, further impeding comprehensive data collection.

Recent studies have explored the link between maternal
disorders and CHD,2,3 but the majority of contemporary
postnatal evidence has focused on the negative associations
between CHD mortality and gestational age at birth.4-6

Despite advances in neonatal, cardiac, and cardiothoracic
surgical management that continue to improve morbidity
and mortality outcomes for premature infants with CHD, se-
vere neonatal morbidities (eg, intraventricular hemorrhage,
necrotizing enterocolitis, retinopathy of prematurity, and
bronchopulmonary dysplasia) still exist in this population,
although true incidence of each varies between studies and
by gestational age.4-6 To fully understand the complex inter-
play betweenmaternal factors, CHD, and prematurity, and to
better identify specific prognostic factors for guiding thera-
peutic interventions and discerning outcomes, a multicenter
neonatal-cardiac database that collects comprehensive pre-
natal, perinatal, and postnatal data throughout a hospital
course is needed specifically for preterm CHD.
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Reply
To the Editor:
We thank Chaudhry et al and the Children’s Hospital

Neonatal Consortium Cardiac Focus Group for the
recognition and the interest in our recently published
work. Moreover, we thank the authors for raising the
important need for databases encompassing prenatal,
neonatal, postnatal, and surgical data on patients with
congenital heart defects. We agree that such databases
are urgently needed to identify and stratify this patient
population according to the risk of mortality and
short-term complications such as neonatal morbidities,
but also long-term complications such as neurodevelop-
mental disorders. Databases covering data from before
to after delivery hold the potential to inform clinical
practice and may ultimately provide the stepping-stones
for improving outcomes.
Previous studies have indicated that prenatal factors such

as fetal growth and maternal medical conditions may impact
outcomes in this population.1-3 Perinatal factors such as
timing of delivery and time to neonatal surgery,4-6 and intra-
operative factors such as hematocrit have also been shown to
affect outcomes.7 However, studies have been scarce and
many studies have been limited by small sample sizes, and
we agree with Chaudhry et al that several gaps in the current
knowledge still exist.
In Denmark, the setting of our study, several opportunities

to combine individual level prenatal, perinatal, and postnatal
data exist. Prenatal and perinatal data have been collected in
the Danish FetalMedicine Database (nationwide since 2011)8

and the Danish Medical Birth Registry (nationwide since
1973).9 Neonatal data from all Danish neonatal intensive
care units are currently collected in the Danish National
Quality Database for Newborns (nationwide since
2016).10,11 Lifelong follow- up is enabled by multiple sources,
including hospital diagnoses and surgical procedures stored
in the Danish National Patient Registry (nationwide since
1977)12; prescribed medication in the Danish National
Prescription Registry (nationwide since 1994)13; and vital
status in the Civil Registration System (nationwide since
1968).14
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