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Preeclampsia (PE) is characterized by
late pregnancy hypertension and
proteinuria. PE causes significant
morbidity for the maternal-fetal unit.

hypothesized that 1) first trimester
plasma ET-1 is elevated and is
associated with arterial stiffness in
women who develop PE; 2) first

Circulating endothelin-1 (ET-1), a potent
vasoconstrictor, is elevated at the time
of diagnosis of human PE. In addition,
women with PE demonstrate arterial

trimester ET-1 is predictive of PE; and
3) placental ET-1 is increased in PE. To
address these questions, we performed
a nested case-control study in women at

stiffness as early as the end of the first risk for PE. First trimester plasma ET-1

trimester. However, it is unknown if was measured via ELISA; aortic
arterial stiffness is associated with a first stiffnress and carotid beta-stiffness
trimester elevation in ET-1 and post- (CBS) were measured by carotid-
delivery placental ET-1. We femoral pulse-wave velocity (CFPWV)

'Department of Obstetrics and Gynecology, University of lowa Carver College of Medicine, lowa City, IA
’Department of Health and Human Physiology, University of lowa, lowa City, 1A

3Center for Hypertension, University of lowa, lowa City, IA

4Department of Pharmacology, University of lowa Carver College of Medicine, lowa City, 1A

Please cite this as: Betz AM, Pierce GL, Santillan DA, Devor EJ, Scroggins SM, Brandt D, Stroud AK,
Thomas KM, Holwerda SW, O’Deen A, DuBose LE, Grobe JL, Sigmund CD, Santillan MK. First trimester
elevation in circulating endothelin-1 and arterial stiffness are predictive of late pregnancy preeclampsia.
Proc Obstet Gynecol. 2018;8(3):Article 18 [ 2 p.]. Available from: http://ir.uiowa.edu/pog/. Free full text
article.

Corresponding author: Donna Santillan, PhD, Department of Obstetrics and Gynecology, 200 Hawkins Drive, lowa
City, 1A 52246. Email: donna-santillan@uiowa.edu

Copyright: © 2018 Betz et al. This is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

1


http://ir.uiowa.edu/pog/
mailto:donna-santillan@uiowa.edu

Proceedings in Obstetrics and Gynecology, 2018;8(3):18

and carotid tonometry/ultrasound,
respectively. While the maternal age of
controls (n=126; age 30 = 0.45 years)
and PE (n=15; age 31 = 1.3 years) were
similar, the PE group had a higher first
trimester BMI (35 £ 3 vs. 29 + 1 kg/m2,
p = 0.01), systolic (125 £+ 2 vs. 113 £ 1
mmHg, p< 0.01) and diastolic blood
pressure (68 £ 2 vs. 60 £ 1 mmHg, p<
0.01) compared with controls. In
addition, first trimester plasma ET-1 (2.7
+ 0.4 vs. 2.0 £ 0.2 pg/mL, p < 0.01),
CFPWV (7.2 +£05vs.6.1+0.2m/s,p =
0.016), and CBS (8.4 £+ 1.9 vs. 6.3 £ 0.3,
p = 0.055) were higher in the PE group.
Consistent with previous studies, third
trimester plasma ET-1 was elevated in
the PE group (29 £ 1.1 vs. 1.6 £ 0.1
pg/mL, p < 0.01) which paralleled a 2.5
fold increase in placental decidual ET-1
MRNA (p < 0.0001). ROC analyses
showed that first trimester plasma ET-1
(AUC=0.71, p < 0.001) and CFPWV
(AUC=0.70, p=0.014) were predictive of
PE. This study supports the novel
concept that elevated ET-1 in
preeclampsia begins early in the first
trimester and is associated with
premature arterial stiffness. Further,
these novel data suggest that ET-1 may
play an important role in the first
trimester prediction and pathogenesis of
preeclampsia.
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