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and Its Consequences
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Intrauterine growth restriction (IUGR) is a major public health
problem and is the second leading cause of perinatal mortal-
ity and morbidity worldwide, behind preterm delivery.! TUGR
refers to a condition in which a fetus is unable to achieve its
= genetically determined po-
tential growth. IUGR is com-
monly reported in cases of an
estimated fetal weight below the 10th percentile in combina-
tion with ultrasonographic evidence of impaired placental
function.? This functional definition of IUGR seeks to iden-
tify a population of fetuses at risk for modifiable but other-
wise poor outcomes. Uteroplacental insufficiency is the most
common cause of IUGR, associated with maternal vascular
malperfusion, which is characterized by reduced placental size,
multifocal infarction, hemorrhage, and diseased spiral arteries.?
Fetuses with IUGR are at increased risk for significant perina-
tal morbidity and mortality after birth compared with infants
with normal in utero growth.? IUGR is associated with a 5- to
10-fold increased risk of stillbirth.?* Alteration in fetal growth
may also be associated with developmental adaptation that per-
manently changes the child’s physiologic makeup and me-
tabolism, consistent with the fetal origins of adult disease
hypothesis.* IUGR is associated with untoward long-term out-
comes, including diabetes and cardiovascular diseases, and af-
fects cognitive, socioemotional, and behavioral domains.*

However, a large proportion of cases of [UGR remain un-
diagnosed before birth.?> Although most neonates born small
for gestational age (SGA; birth weight <10th percentile for ges-
tational age) are constitutionally (and genetically) small with-
out evidence of any impaired placental function, a substan-
tial proportion of SGA is associated with undiagnosed IUGR.">
As such, SGA is also associated with adverse perinatal and neo-
natal outcomes. Lawn et al® report that approximately half of
stillbirths at term are neonates with SGA, and most are likely
undiagnosed IUGR, emphasizing the importance of IUGR di-
agnosis before birth.

In this issue of JAMA Pediatrics, Sacchi et al® provide a sys-
tematic review and meta-analysis of cognitive outcomes in chil-
dren who had IUGR and were SGA. The authors demonstrated
poorer cognitive function during the first 12 years of life in neo-
nates who had IUGR and were SGA compared with the neo-
nates who were appropriate for gestational age matched for ges-
tational age. In this well-conducted systematic review with
robust methods, the authors observed that such findings were
present in preterm and term-born individuals and highlighted
that IUGR and SGA may be associated with an additional risk to
that associated with preterm birth alone. Further studies are nec-
essary to distinguish specific outcomes between IUGR and con-
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stitutional SGA. These important results emphasize the urgent
need for improving IUGR prevention as well as antenatal detec-
tion and management, including for term IUGR and SGA. Pre-
natal diagnosis of IUGR and SGA and appropriate monitoring
could result in a significant 4- to 5-fold reduction in perinatal mor-
bidity and mortality.® On the basis of the study by Sacchi et al,>
it could be suggested that early diagnosis and prevention of TUGR
could potentially lead to specific intervention and improve-
ment of long-term cognitive functions.

Early detection and diagnosis of IUGR has been a major
topic of interest in obstetrics for several decades. At the end
of the 20th century, ultrasonography in the early third trimes-
ter (approximately 30-34 weeks) was commonly performed in
addition to serial measurement of the fundal height during
pregnancy to detect IUGR. However, randomized clinical trials
and meta-analyses demonstrated the poor predictability of
both procedures.”

Previous studies®'° demonstrated that late third-trimester
ultrasonography (approximately 35-37 weeks) combined with
Doppler ultrasonography (uterine artery, middle cerebral ar-
tery, and fetal umbilical artery) would significantly improve the
detection and the diagnosis of TUGR (61.4% Vs 32.5%).® More-
over, the use of biochemical markers (placental growth factor and
soluble FMS-like tyrosine kinase 1) could also be used to detect
early uteroplacental insufficiency and identify women at greater
risk for whom universal third-trimester ultrasonography may not
be possible.® These new developments will allow for a better dis-
tinction between IUGR and constitutional SGA and could en-
able physicians to provide specific and appropriate manage-
ment. Currently, identification and qualification of the severity
of uteroplacental insufficiency allow for a better understand-
ing of the fetal condition and help in decision-making regard-
ing the optimal gestational age at which fetuses should be de-
livered with (or without in cases of SGA) IUGR. These
improvements of detection methods with third-trimester ultra-
sonography and maternal biomarkers may enable secondary pre-
vention of IUGR consequences. Unfortunately, although hepa-
rin and sildenafil provided several promises for the treatment
and improvement of uteroplacental insufficiency in women with
diagnosed IUGR, recent randomized clinical trials have demon-
strated the absence of benefits from these treatments at this dis-
ease’s stage.!?

Although third-trimester management of diagnosed IUGR
seems to be limited to the identification of the optimal time of
delivery, there is increasing scientific evidence that a substan-
tial proportion of placenta-mediated complications, including
IUGR, and primarily the most severe complications can be de-
tected as early as the first trimester of pregnancy and that a large
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proportion of these could be prevented with the use of aspirin
initiated in early pregnancy.'!? Bujold et al'? observed that as-
pirin use initiated before 16 weeks of gestation in women who
were at high risk of preeclampsia was associated with a signifi-
cant reduction of IUGR. The current challenge is to identify the
women at high risk of TUGR who could benefit from aspirin.

First-trimester screening tests that combine biophysical, ul-
trasonographic, and biochemical markers are now used toiden-
tify the most severe forms of preeclampsia that are also associ-
ated with deep placentation disorders and uteroplacental
insufficiency.'® Indirectly, such screening can be used to detect
cases of preterm IUGR that are associated with preeclampsia, but
the screening is not specifically focused on the early identifica-
tion of TUGR and could therefore potentially be improved. Ad-
ditional research on early placental growth and development
could potentially help in the early identification of IUGR and
could beincluded in early screening and prevention of TUGR with
aspirin or other therapies. Recent evidence suggests that pla-
cental 3-dimensional ultrasonography, including 3-dimen-
sional power Doppler angiography, could also improve IUGR
screening in the first trimester of pregnancy.'* However, to our
knowledge, 3-dimensional measurements have never been in-
cluded in combined models of IUGR screening.

Future research is targeting the uteroplacental circulation
with novel therapeutics to treat or prevent IUGR, such as ma-
ternal vascular endothelial growth factor gene therapy' or
nanoparticles and microRNAs to deliver drugs locally to the uter-
ine arterial endothelium or trophoblast. In vitro and in vivo stud-
ies and animal models have shown promising results of nitric ox-

ide donors, N-acetylcysteine supplementation, melatonin,
hydrogen sulfide donors, statins, and proton pump inhibitors,
with potential beneficial effects on maternal blood pressure, uter-
ine artery pulsatility index, and angiogenic factors.'® However,
none of these methods have provided sufficient evidence in preg-
nant women and are therefore not currently recommended.

In conclusion, the study by Sacchi et al° emphasized the
importance of fetal growth in long-term cognitive develop-
ment of children. Moreover, an important body of scientific evi-
dence suggests that several approaches, including ultrasonog-
raphy and biochemical markers, could be used to (1) detect
IUGR in its early process, (2) distinguish IUGR and constitu-
tionally SGA, and (3) identify and prevent IUGR in high-risk
women identified as early as the first trimester. Few available
methods are currently available to prevent IUGR, and some
simple recommendations seem to be required. Aspirinis a use-
ful option in women identified as being at risk of TUGR, but the
challenge is to accurately target those women to allow pri-
mary prevention. However, in these circumstances and to se-
cure the resources necessary to perform such screening, the
obstetric community will have to consider modifying the cur-
rent pyramid of antenatal care that was originally based on in-
creasing antenatal visits at the end of pregnancy rather than
focused on the early recognition of pregnancy complications
and their primary prevention.”® An inverted pyramid of ante-
natal care!® founded on an individualized medicine ap-
proach may be associated with a significant reduction of ad-
verse perinatal outcomes, including IUGR, and with the long-
term health of mothers and children.
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