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Background and objectives: Preeclampsia is a serious multisystem blood
pressure disorder during pregnancy that is associated with increased long-
term risk of cardiovascular disease to the mother and offspring. We investigated
the vascular health of children exposed to intrauterine preeclampsia.

Materials and methods: This was a cross-sectional study of offspring in a
prospective cohort of women with complications during pregnancy. Children
aged between 2 and 5 years [median age 4.7 (2.8, 5.1) years|] exposed to
intrauterine preeclampsia (n = 26) or normotensive controls (n = 34), were
recruited between July 2020 and April 2021. Vascular health was assessed by
measuring aortic intima-media thickness and pulse wave velocity. Univariate
generalized linear regression models were used to explore associations
between vascular measurements and explanatory variables.

Results: Children exposed to preeclampsia had a lower body mass index at
assessment (15.5 vs. 16.2 kg/mz, p = 0.04), birth weight (2.90 vs. 3.34kg, p
= 0.004), gestational age at birth (37.5 vs. 39.4 weeks, p < 0.001) and higher
frequency of preterm birth (27% vs. 6%, p = 0.02). There were no differences in
vascular health between children exposed to preeclampsia vs. controls (mean
aortic intima-media thickness 0.575mm vs. 0.563 mm, p = 0.51, pulse wave
velocity 4.09 vs. 4.18 m/s, p = 0.54) and there were no significant associations
in univariate analyses.

Conclusions: There were no major adverse differences in vascular health
which contrasts with existing studies. This suggests exposure to intrauterine
preeclampsia may result in a less severe cardiovascular phenotype in young
children. While reassuring, longitudinal studies are required to determine if and
when exposure to intrauterine preeclampsia affects vascular health in children.
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Introduction

Preeclampsia is a multisystem disorder in pregnancy,
characterized by pregnancy hypertension after 20 weeks’
gestation and maternal and/or fetal organ dysfunction.
Preeclampsia affects 3-5% of all pregnancies and is associated
with increased maternal and infant mortality as well as
adverse pregnancy outcomes including preterm birth and
fetal growth restriction (1, 2). There is an increased long-term
risk of cardiovascular disease (CVD) in these mothers as a
result of preeclampsia (1), and there is growing evidence of
increased long-term cardiovascular risk in children exposed
to intrauterine preeclampsia (3, 4). Historically, research
investigating the effects of preeclampsia exposure on children
has primarily focused on identifying traditional risk factors such
as increased body mass index (BMI) and blood pressure (BP).

Atherosclerosis and arteriosclerosis are key
pathophysiological processes that result in the structural
and degenerative changes of large arteries which underlie
CVD. Measurements of intima-media thickness and pulse wave
velocity (PWV) can assess such arterial wall changes and are
recognized as acceptable, non-invasive measurements of early
arterial injury in children (5-7), and can be used to predict
potential risk of future CVD (8-10). Measurement of carotid
intima-media thickness is widely used in adults for future CVD
risk assessment (11). However, abdominal aorta intima-media
thickness (aIMT) may be a more appropriate measure in
children (6, 12, 13), as it is more sensitive to childhood risk
factors including familial hypercholesterolemia, type 1 diabetes
(13), and adverse outcomes during pregnancy such as fetal
growth restriction (14, 15) and large for gestational age (16, 17).
Preliminary evidence has shown greater aIMT in neonates
exposed to preeclampsia compared to those unexposed (18-20),
whereas effects on PWV during childhood are conflicting
(21,22).

The purpose of this study was to investigate whether
vascular health in children aged 2-5 years of age is
affected by
The primary hypothesis was that children exposed to

exposure to intrauterine preeclampsia.
preeclampsia have signs of early arterial injury including
increased aIMT and PWYV, compared to the children of

uncomplicated pregnancies.

Materials and methods

This was a cross-sectional sub-study of offspring from
participants in the Postpartum Physiology, Psychology and
Pediatric follow up study (P4 study), a prospective, observational
study of postpartum women with either normal BP or
preeclampsia in their preceding pregnancy, conducted at St
George Hospital, Sydney, Australia. A study protocol for the P4
cohort has been published (23).
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Women were eligible for the P4 study if they gave birth to
a singleton live baby within the previous 6 months and had
a good understanding of written and spoken English. Women
were excluded if they had chronic hypertension, diabetes, renal
or other serious disease prior to pregnancy, were pregnant again
at the time of first (6 months postpartum) assessment, or if their
baby was born with a congenital anomaly.

The recruited cohort consisted of 90 women who had
preeclampsia during pregnancy and 402 control women who
had a normotensive pregnancy. Preeclampsia was defined as
persistent de novo hypertension (systolic BP > 140 mmHg
and/or diastolic BP > 90 mmHg) that developed at or after
20 weeks' gestation accompanied with one or more of the
following new-onset conditions: proteinuria, other maternal
organ dysfunction including liver or kidney involvement,
neurological complications, low platelets or uteroplacental
dysfunction, according to the guidelines of the International
Society for the Study of Hypertension in Pregnancy (24, 25).
Preeclampsia with severe hypertension was defined as systolic
BP > 160 mmHg and/or diastolic BP > 110 mmHg (25)
and onset was considered early if occurring before 34 weeks
gestation (26).

All children born to mothers in the P4 cohort study were
eligible for recruitment into this cross-sectional sub-study.
Children between 2 and 5 years of age were recruited between
July 2020 to April 2021. Children were excluded from analysis if
neither aIMT nor PWV could be obtained. Previous study data
examining aortic-IMT in growth-restricted neonates vs. controls
[MD (SD), 0.07 (0.08)] (27) indicated a minimum required
sample size of 22 children exposed to preeclampsia and 22
normotensive controls to detect a significant difference between
groups (power = 0.8, a = 0.5). This sub-study was approved by
the South Eastern Sydney Local Health District Human Research
Ethics Committee (2019/ETH11984).

Pediatric assessments

Height was measured using a stadiometer and weight
with electronic scales. Height, weight and BMI z-scores were
calculated according to WHO Child Growth Standards (28).
Gestational age at birth, birth weight and length were collected
from the mother’s maternity medical records. Z-scores for
birth weight and length according to gestational age were
calculated for preterm (<37 weeks) and term infants using
the INTERGROWTH-21st (29) and WHO Child Growth
Standards, respectively (28). Small for gestational age was
defined as a birth weight z-score below —1.28 for gestational age
and sex, corresponding to the 10th percentile.

Vascular structure was assessed by aIMT which was
measured using a GE Voluson S6 system with a linear array
transducer (GE 9L-RS) and a frequency of 3-10 MHz, as
previously described (13). High-resolution images of the far
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wall of a non-branched, 1cm longitudinal segment of the
abdominal aorta near the aortic bifurcation were captured.
Gain was adjusted to optimize image quality. A minimum
of two loops were captured for blinded offline analysis.
Mean and maximum aIMT were calculated with validated
edge detection software during end-diastole (Carotid Analyzer,
Medical Imaging Applications LLC; Coralville, IA). AIMT was
defined as the distance from the edge of the lumen intima to
the media-adventitia border of the far wall. Aortic diameter
was defined as the media-adventitia borders between near and
far walls and was captured during end diastole. All scans and
analyses were performed by one technician (BJV) after training
from an experienced technician and followed a standardized
protocol. AIMT scans were excluded if they lacked sufficient
quality for analysis, including too much movement, poor image
quality or presence of sonographic artifacts.

Vascular function was assessed by measuring PWV and
central BP using the SphygmoCor XCEL (AtCor Medical,
West Ryde, NSW, Australia) as described (30). Simultaneous
recordings of pulse waveforms were obtained by placing an
applanation tonometer on the right common carotid, whereas
the femoral waveform was measured by volume displacement
produced by a cuff placed around the upper thigh. The arterial
path was measured directly using non-stretchable tape between
the right common carotid and femoral arteries multiplied by
0.8. PWV was automatically calculated by the XCEL software
system (Version 1.3) by dividing the arterial path distance by the
transit time between the pulse waveforms. A standard brachial
cuff was used to capture brachial and diastolic pressures and
provide central BP. An average of three measurements was used
for each assessment. PWV measurements were excluded if they
did not meet quality control of the Sphygmocor device (31).
Under optimal conditions, children rested for a minimum of 10
mins in a supine position before vascular measurements.

Maternal assessments

Pregnancy data including antihypertensive medication,
pregnancy outcome, dating scan, weight and BMI were obtained
from the mother’s maternity medical records. Demographic
data including age, ethnicity, highest education level, previous
diabetes and smoking status, alcohol intake, exercise and drug
use were obtained from a questionnaire that the mother
completed 6 months after birth.

Data analysis

Descriptive statistical analyses are reported as mean £ SD
or median (IQR). The primary outcome measures were aIMT
and PWV. Secondary outcome measurements included aortic
lumen diameter and central BP. Between group differences for

Frontiersin Public Health

03

10.3389/fpubh.2022.1071304

continuous outcome measures were assessed using independent
sample t-tests (normal distribution) or Mann-Whitney U Tests
(non-normal distribution) and for categorical outcomes using
Chi-square or Fisher’s exact tests. Univariate generalized linear
models were used to compare means, with adjustment for age
and gender, and in a separate model, BMI and birthweight.
Non-parametric variables were log transformed for univariate
linear models.

Univariate generalized linear regression models were also
used to explore the association between outcome measures
and explanatory variables, including gestational age at birth,
birth weight, birthweight Z-score, birth length, birth length
z-score, gender, height, height Z-score, weight, weight Z-
score, BMI, BMI Z-score, preterm, small for gestational age,
maternal age, maternal dating scan BMI, maternal dating
scan weight, maternal smoking ever, maternal moderate
exercise at 6 months, maternal alcoholic drinks at 6 months,
parity, antihypertensive medication in pregnancy, months
breastfed, drug use ever, preeclampsia severity of hypertension,
preeclampsia onset, highest maternal BP during pregnancy
and preeclampsia exposure. Sub-group analysis of aIMT and
PWYV by preeclampsia severity of hypertension, onset, and
gestational age were also performed. All statistical analyses
were performed using SPSS (version 26; SPSS Inc., Chicago,
IL, USA).

Results

Participant characteristics

Sixty-nine children from the P4 study were consented to
participate in this sub-study and underwent assessment. Five
participants were excluded as they were unable to complete the
vascular assessments at the study visit and a further four were
excluded in quality control because neither aIMT nor PWV
could be obtained (Figure 1). A total of 26 children exposed to
intrauterine preeclampsia and 34 controls were included in the
final analysis.

The characteristics of participants are shown in Table I.
Children exposed to preeclampsia had a lower BMI at time of
assessment (15.5 kg/m? vs. 16.2 kg/m?), birth weight (2.90 kg
vs. 3.34kg), gestational age at birth (37.5 weeks vs. 39.4 weeks)
and higher frequency of preterm birth (27% vs. 6%). There were
no other differences between groups. Vascular measurements
are presented in Table 2 and individual participant data are
presented in Figure 2. Central systolic BP was higher in
children exposed to preeclampsia when adjusted by BMI and
birthweight. There were no differences in aIMT or PWV
between groups.

Maternal characteristics are described in Table 3. Mothers
with preeclampsia had a higher BMI at dating scan (24.0
vs. 22.4), higher rates of cesarean section (58% vs. 5%),
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Offspring from the P4 (Postpartum physiology,
psychology and paediatric follow up) study
Preeclampsia N=90
Normotensive control N=302

69 children consented to sub-study

5 children were unable to

64 Children vascular measurements obtained

\4 \4
alMT PWV
Excessive Did not meet quality
movement on control of
ultrasound scans for SphygmoCor XCEL
alMT to be
calculated
N=18 excluded N=7 excluded
v \4

complete the vascular
assessments

\4

60 included for statistical analysis with either
alMT OR PWV

Preeclampsia exposure vs normotensive
controls:
alMT n=19 vs n=23
PWV n=24 vs n=29

FIGURE 1
Participant recruitment and analysis flow diagram.

antihypertensive medication (60% vs. 0%) and exercised more
at 6 months (2 vs. 1 days). Otherwise, characteristics of mothers
were not different. Mothers with preeclampsia were classified
as early vs. late onset (19% vs. 81%) and severe hypertension
preeclampsia vs. non severe (58% vs. 42%).
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There were no significant associations between vascular
measurements and explanatory variables in univariate analysis.
Moreover, there were also no differences in aIMT or PWV
in sub-group analysis by preeclampsia onset, BP severity and
gestational age (results not shown).
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TABLE 1 Offspring characteristics stratified by exposure to
preeclampsia vs. normotensive pregnancy.

Preeclampsia Control P
n=26 n =34 value
Male 15 (58) 19 (56) 0.89
Age at assessment 43(3.2,5.1) 5.0(2.2,5.3) 0.92
(years)
Height (cm) 107 (97.3,112) 107 (89.4, 111) 0.46
Height Z-score 0.46 (—0.54, 0.87) —0.18 (—0.71, 0.15
0.43)
Weight (kg) 17.2(15.2,19.4) 18.2(13.4,19.9) 0.99
Weight Z-score* 0.21 £ 1.00 0.30 £ 0.79 0.69
BMI (kg/mz) 155+ 1.2 162+£1.2 0.04
BMI Z-score 0.05£0.83 0.47 £0.80 0.05
Birth weight (kg) 2.90 + 0.66 3.34 +0.46 0.004
Birth weight —0.33 £ 0.83 —0.07 £ 0.99 0.28
Z-score*
Birth length (cm) 485+ 3.7 50.0 £2.4 0.06
Birth length —0.20 + 1.01 —0.13 £ 1.12 0.81
Z-score*
Gestational age 375%£23 394+14 <0.001
(weeks)
Preterm birth 7(27) 2(6) 0.02
Months breastfed 11.1+83 127+ 6.8 0.41

Data presented as n (%), mean =+ SD or median (IQR).
*Corrected for gestational age.

BMI, Body mass index.

The bold values indicate the statistical significance (p < 0.05).

Discussion

In this cohort of children exposed to preeclampsia and
controls, there were no major adverse differences in vascular
structure or function. This contrasts with our hypothesis but
reassuringly suggests that exposure to preeclampsia does not
lead to vascular structure and function aberrations consistent
with signs of early CVD in young children.

In our study, PWV was not different between participants
exposed to intrauterine preeclampsia compared with controls.
To the best of our knowledge, only two other studies
have measured PWV in children exposed to intrauterine
preeclampsia. One study from Pakistan with children aged 2-
10 years (mean age 5 & 2.2 years) reported a significant, albeit
small, difference compared with controls (0.42 vs. 0.39 m/s)
(21). However, participants exposed to preeclampsia had a lower
gestational age, lower birthweight and higher rates of preterm
birth compared to children in our study. Similarly to our study,
the Avon Longitudinal Study of Parents and Children found no
difference in carotid-radial PWV between groups in children
and early adolescents (22). Our recent systematic review of
exposures during the first 1,000 days of life suggest that changes
to PWV may not manifest until adolescence (32).
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Two other studies (18, 19) have investigated the association
between intrauterine preeclampsia exposure and aIMT in
childhood. Both reported a greater difference in alMT compared
with controls which contrasts with our findings. However, these
studies may not be representative globally. In the study from
Greece by Oikonomou (19), aIMT was measured in neonates
during the first 5 days of life. This study included only neonates
exposed to early onset preeclampsia, which is often associated
with fetal complications including growth restriction compared
to late-onset (33) and may have influenced aIMT. In our study,
preeclampsia was predominately late onset which is reflective
of the overall population distribution of early vs. late-onset
preeclampsia (34) and therefore our results may be more
generalizable. The rate of gestational diabetes was also higher in
Oikonomou’s preeclampsia group compared to controls (31% vs.
8%) (19) and may have also influenced the findings as maternal
diabetes is known to influence alMT (16, 35).

The presence of other CVD risk factors may explain
differences between our results and previous studies. Neonates
in a cohort from Turkey exposed to intrauterine preeclampsia
had significantly higher triglycerides (2.2 vs. 0.3 mmol/L) and
lower high density lipoprotein (1.0 vs. 1.5 mmol/L) compared
to controls (18). Triglycerides were also significantly higher
in mothers of exposed neonates compared to controls (12.4
vs. 7.2 mmol/L). Although lipids are elevated in women
with preeclampsia compared to controls (36, 37), chronic and
transient maternal hypercholesterolaemia are associated with
increased fatty streak formation in the fetal aorta compared
to the aortas of fetuses from mothers with normal cholesterol
(38). In neonates, evidence of elevation of lipids following
preeclampsia exposure is conflicting. A systematic review of the
effect of preeclampsia exposure on the lipid concentration of
cord blood found that three of six studies reported a significant
increase in triglycerides compared to controls (3). Additional
studies have reported a significant increase in lipids in children
exposed to preeclampsia compared with controls (39) and
another found no differences between groups (40) however,
it is not known how long triglycerides persist as longitudinal
studies have not been performed. As elevated triglyceride levels
are associated with greater aIMT of neonates exposed to other
adverse pregnancy complications such as growth restriction (35)
or born large for gestational age (16), we speculate that elevated
neonate lipids levels may have influenced the aIMT in the study
by Akcakus et al. (18). Meta-analysis have reported that LDL is
greater and HDL is lower in the cord blood of offspring exposed
to intrauterine preeclampsia, however there were no differences
in the lipids of children, adolescents and young children exposed
to preeclampsia (3). While we did not assess lipids in this study,
they should be investigated in future research.

There are challenges in assessing PWV and aIMT in young
children. While feasible (41), we had to exclude five participants
as they were unable to cooperate or keep still during the vascular
assessments. Moreover, distractions were required in 40% of
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TABLE 2 All vascular outcomes stratified by exposure to preeclampsia vs. normotensive pregnancy.

10.3389/fpubh.2022.1071304

Preeclampsia Control Adjusted p value*  Adjusted p value®
alMT N=19 N=23
Mean aortic intima-media thickness (mm) 0.575 + 0.06 0.563 £ 0.05 0.51 0.48 0.49
Max aortic intima-media thickness (mm) 0.644 + 0.07 0.628 + 0.06 0.42 0.45 0.62
Aortic lumen diameter (mm) 8.04 (7.62, 8.60) 7.55(7.01, 8.25) 0.06 0.11 0.05
Weight adjusted mean aIMT (mm/kg) 0.033 (0.030, 0.041) 0.037 (0.029, 0.044) 0.71 0.97 0.25
Mean aIMT/aortic lumen diameter 0.071 £ 0.01 0.075 £ 0.01 0.32 0.47 0.20
Weight adjusted max aIMT (mm/kg) 0.036 (0.033, 0.044) 0.041 (0.032, 0.049) 0.71 0.89 0.23
Max alMT/aortic lumen diameter 0.077 (0.071, 0.090) 0.079 (0.075, 0.088) 0.33 0.43 0.14
Arterial stiffness N=24 N=29
PWYV (m/s) 4.09 +£0.51 4.18 £0.53 0.54 0.51 0.34
Central blood pressure N=26 N=32
Central systolic blood pressure (mmHg) 93.7 £5.4 914+7.1 0.17 0.18 0.04
Central diastolic blood pressure (mmHg) 67.0 4.4 66.3 £ 6.9 0.67 0.60 0.15
Central pulse pressure (mmHg) 26.5(24.3,29.3) 25.2(22.1,27.6) 0.05 0.06 0.09
Data presented as mean & SD or median (IQR).
?Adjusted for age and gender.
b Adjusted for BMI and birth weight.
aIMT, aortic intima-media thickness; PWV, carotid-femoral pulse wave velocity.
The bold values indicate the statistical significance (p < 0.05).
A B C
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FIGURE 2
Individual patient data for vascular measures. (A) Mean alMT, (B) Maximum alMT, and (C) Pulse wave velocity. Plots presented as mean + SD. PE,
Preeclampsia.

participants in order to sufficiently perform the assessments.
A further four participants were excluded as they did not
meet quality control. Despite this, we obtained more successful
measurements than other studies which measured aIMT (41) or
PWYV (41, 42) in early childhood populations.

The effects of exposure to intrauterine preeclampsia may
vary throughout childhood. As our study was conducted in
children aged two to five, we cannot rule out the possibility of
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a regression in intimal thickening after birth. This is supported
by a series of post mortem studies by Stary (43), where the
frequency of fatty streaks located in the coronary arteries
decreased after infancy and during early childhood before
increasing in late childhood. This suggests that early lesions
found in infancy were formed in-utero and are reflective of
maternal risk factors. Accordingly, vascular health markers
assessed in childhood may be more indicative of exposure
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TABLE 3 Maternal characteristics stratified by preeclampsia vs.
normotensive preghancy.

Preeclampsia Control P
n=26 n=34 value
Age at birth (years) 325+4.8 326+3.9 0.91
Smoking ever at 6 9(35) 9(27) 0.49
months
Alcoholic 1(0,2) 0(0,2) 0.44
drinks/week at 6
months (drinks)
Moderate 2(1,3) 1(0,2.25) 0.05
exercise/week at 6
months (days)
Illicit drug use ever 7 (27) 16 (47) 0.11
at 6 months
Antihypertensive 15 (60) 0(0) <0.001
medication during
pregnancy
Parity 0.36
1 19 (73) 21 (62)
2 7(27) 13 (38)
Ethnicity: 14 (54) 18 (53) 0.94
Oceanian
Pre-pregnancy 24.0(22.6, 27.0) 22.4(20.9, 0.02
BMI (kg/m?)* 24.0)
Dating scan weight 64 (58.8, 69.0) 58.5 (54.5, 0.06
(kg) 66.3)
Cesarean section 15 (58) 5(15) <0.001
Education 0.07
Tertiary 8(31) 4(12)
University 18 (69) 30 (88)
GDM/GDM in 4 (15) 2(6) 0.22
previous
pregnancy
Preeclampsia onset
Early 5(19) -
Late 21(81) -
Preeclampsia blood
pressure severity
Hypertension® 11 (42) - -
Severe 15 (58) -
hypertension®

Data presented as n (%), mean =+ SD or median (IQR).

Categorical data calculates with Chi square or Fisher’s exact.

BMI, body mass index; DBP, diastolic blood pressure; GDM, gestational diabetes mellitus;
SBP, systolic blood pressure.

*Based on self-reported weight.

2Defined as Systolic blood pressure >140 mmHg and/or diastolic blood pressure
>90 mmHg.

bDefined as Systolic blood pressure >160 mmHg and/or diastolic blood pressure
>110 mmHg.

The bold values indicate the statistical significance (p < 0.05).

to childhood risk factors. Longitudinal studies should seek to
establish whether vascular health changes seen in newborn
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offspring exposed to preeclampsia regress during infancy. On
the other hand, the time point of our study may be too early
to detect clinically significant changes. A systematic review of
53,029 individuals investigated the association between exposure
to intrauterine preeclampsia with cardiovascular risk factors and
reported elevated BP and a mild increase in BMI from childhood
and in early adulthood (3) however, there was considerable
heterogeneity. We also found a mild increase in central systolic
BP in children exposed to preeclampsia, after adjusting for
BMI and birth weight. This is an important finding because
elevated BP tracks from childhood to adulthood and is likely
to predict hypertension in adulthood (44), highlighting the
potential for early intervention in high-risk children. Although
limited, evidence from the aforementioned systematic review
(3) also indicated that vascular function is altered, with changes
to endothelial function and cardiac morphometry reported in
children exposed to preeclampsia compared to controls. PWV
or IMT were not reported in this systematic review.

Although preeclampsia exposure was not associated with
adverse cardiovascular markers in our cohort, there is growing
evidence of the long term effects of offspring exposed to
intrauterine preeclampsia including increased cardiovascular
morbidity, elevated BMI and BP (4). Therefore those exposed
to intrauterine preeclampsia may benefit from routine screening
and monitoring of cardiovascular risk factors, particularly
BP, to identify individuals at the greatest risk and to target
intervention strategies. Routine screening may also be important
as preeclampsia exposure often overlaps with other adverse
outcomes in pregnancy such as low birth weight and preterm
birth, which are both independently associated with increased
CVD risk in later life (45, 46). However, the results of our study
provide reassurance to parents of young children exposed to in
intrauterine preeclampsia, as signs of increased CVD risk were
not present in this cohort of children aged 2-5 years.

Strengths of the study include recruitment of participants
in this sub-study from an established prospective cohort study
of ethnically diverse women and their children as well as a
large parallel control group (23). The participants are well
characterized from a cohort that is broadly reflective of the
overall preeclampsia population i.e., mostly late onset and
without severe fetal growth restriction, and were assessed over a
narrow age range. However, future studies which include a mix
of exposure to early and late onset may be helpful in determining
the impact of intrauterine preeclampsia exposure on vascular
health. We followed best practice procedures for data collection
(6, 47), using validated and acceptable methods for assessing
early arterial injury in children (42, 48, 49), which contrasts
other published studies (20, 32). Other adverse complications
such as low birth weight and preterm birth increase CVD
risk in later life (45, 46), however, we found no associations
between aIMT or PWV and confounders in univariate or sub-
group analysis. Due to slow recruitment and smaller than
expected enrolment in to the study, we were unable to match
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cases vs. controls as initially planned. Whilst we recognize
the study was potentially underpowered, none of the findings
approached statistical or clinical significance. Further research,
including longitudinal follow-up, is required to determine if
alterations to vascular structure and function are apparent later
in life.

We found no differences in vascular structure or function
in 2-5 year old children as a result of intrauterine preeclampsia
exposure. While this finding is reassuring, more research is
required in larger cohorts with longitudinal follow up to
determine if, and when, exposure to intrauterine preeclampsia
affects the vascular health of children.
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