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Maternal Preeclampsia and Bronchopulmonary Dysplasia

Do-Hyun Kim, M.D., Ph.D.

Department of Pediatrics, Dongguk University Ilsan Hospital, Ilsan, Korea

Preeclampsia is one of the most common complications of pregnancy that is prevalent worldwide, resulting in

substantial maternal and neonatal morbidity and mortality. Although the cause remains unclear, preeclampsia

may be initiated by abnormal placentation and reduced placental perfusion, followed by an imbalance of

angiogenic and antiangiogenic factors and subsequent systemic endothelial dysfunction. High level of
antiangiogenic factors, such as soluble vascular endothelial growth factor (VEGF) receptor 1 (sSVEGFR-1, also
known as sFlt-1) and soluble endoglin, and low levels of angiogenic factors, such as free maternal VEGF and

placental growth factor (P1GF), are associated with preeclampsia. Angiogenic and antiangiogenic factors also
play an important role during lung angiogenesis, and an imbalance between the two types of factors triggered

by inflammation disrupts angiogenesis in bronchopulmonary dysplasia (BPD). Because preeclampsia

represents an antiangiogenic state, preterm infants born to mothers with preeclampsia would be at increased

risk of developing BPD due to impaired lung development. Recently, preeclampsia has been shown to be

independently associated with a high risk for BPD. I have reviewed recent progress in research concerning the

correlation between preeclampsia and BPD in aspect of pathophysiology and epidemiology.
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Health working group on hypertension in pregnancy”
o 57 AAE whh vre] Ak o] R Al F Al
I Ags ol 7k WF, S5 AR -AREF (pre-
eclampsia—eclampsia), A1 118 (gestational
hypertension), ¥Hd 18% (chronic hypertension), Tt

8ot Wukel MATZ (preeclampsia superim-
posed on chronic hypertension) ©. % &3t} AxF7H
Z0 B o] Bol= AMglglo] Tl 7} Tyl oAl 205
o] ol A 2 Wl wto & Aol o] 7| A nE>
F%7] 9 o]¢k7] "sto] 247+ 1407 90 mm Hg o417
B+t s 2eto] 105 mm Hg o4 495 Sv)sict &
s

W= 919 A% (random urine) @14 30 mg/dL 0]/‘L
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l Other organ system involvement

Intrauterine growth restriction
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Possible fetal demise

Fig. 1. Summary of the pathogenesis of preeclampsia.
Adopted from Neoreviews 2013;14:e4-12.°
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development, invasive cytotfrophoblasts of fetal origin invade
the maternal spiral arteries, fransforming them from small-caliber
resistance vessels to high-caliber capacitance vessels capable of
providing placental perfusion adequate to sustain the growing fetus.
In preeclampsia, invasion of the spiral arteries is shallow, and they
remain small-caliber, resistance vessels (lower panel). Adopted from
Hypertension 2005;46:1077-85."
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AIE T8k o] AF7F ULk In vitrool A, EiRE
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sFit-1

Fig. 3. (A) Effects of infra-amniotic sFl-1 freatment on distallung growth in 14-day-old rats; lung histology was stained
with hematoxylin and eosin. sFit-1 rats demonstrated simplified alveoli (A-1), decreased radial alveolar counts,
increased mean linear intercept, and reduced nodal point density (A-2), compared with the control. (B) Effects
of infra-amniotic sFit-1 freatment on pulmonary vessel density in lung histology stained with von Willebrand Factor
(VWF) from 14-day-old rats. Pulmonary vessel density was reduced in sFit-1 rats as shown by histology (B-1) and
documented by morphometric analysis (B-2). Adopted from Am J Physiol Lung Cell Mol Physiol 2012;302:L36-46.°
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