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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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We strongly encourage the formation and use of large data-
bases of detailed prenatal and postnatal data for the benefit of
patients with congenital heart defects throughout the world.
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Fetal growth restriction, nutrition,
and the renin-angiotensin system
To the Editor:
We read with interest the recent comprehensive review by

Sehgal et al on the mechanism of fetal growth restriction
(FGR)-associated hypertension, focusing on prevention and
therapeutic strategies across the life course to mitigate hyper-
tension and cardiovascular disease.1

Early nutrition is important. Although the prenatally acti-
vated intrarenal renin-angiotensin system (RAS) strongly
contributes to FGR-associated hypertension, the review
clearly showed that dealing appropriately with postnatal
nutrition and nutrition in infancy can ameliorate FGR-
associated hypertension. This is most important as a counter-
measure for postnatal rapid weight gain (catch-up growth
that occurs in small for gestational age infants because of
FGR), which leads to increased insulin resistance.2-4 Breast-
feeding slows weight gain because the low protein content
of breast milk (compared with infant formula) reduces circu-
lating levels of insulin and insulin-like growth factor-I, which
accelerate growth.5 Insulin resistance also upregulates the
RAS; therefore, suppressing rapid weight gain in infancy
may have a favorable effect of not activating the RAS as a
cause of hypertension.6,7

Sehgal et al also mentioned that maladaptive changes of
the intrarenal RAS (increased angiotensin II and decreased
angiotensin-[1-7]), independent of the systemic RAS, play
an important role in the pathophysiology of FGR-induced
hypertension and renal injury.1,8

In general, because of enhanced sodium intake systemic
RAS activity is suppressed. We believe that sodium intake
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