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2) Abstract

Background and aims

Adverse pregnancy outcomes (APO) have been related to increased cardiovascular (CV) risk and mortality in later
life. Underlying pathomechanisms for the development of CV disease in these women are not yet fully
understood. In this study, we aimed to investigate the relationship between APO and individual CV risk profiles
in later life.

Methods

We used cross-sectional data from 10,000 participants enrolled in the Hamburg City Health Study (HCHS). We
analysed self-reported APO, CV risk factors and health status, including biomarkers, electrocardiogram,
echocardiography and vascular ultrasound. To examine associations, Wilcoxon rank sum test and Pearson's x?-
test were performed. Multivariable-adjusted regression models were calculated to determine associations.

Results

N=1,970 women who reported pregnancies were included. Median age was 63 years, 8.7% reported gestational
hypertension (gHTN), 18% excessive weight gain and 2.4 % gestational diabetes. Ten percent had delivered
newborns with birth weight <2.5 kg, 14% newborns with birth weight >4 kg. In multivariable-adjusted models,
significant associations between APO, CV risk profiles and cardiac remodeling were identified. gHTN correlated
with higher BMI (Beta 1.68, Cl 95% 0.86 — 2.50; p <0.001), hypertension (OR 4.58, Cl 95% 2.79 — 7.86; p <0.001),
left ventricular remodeling (e.g. left ventricular mass index (Beta 4.46, Cl 95% 1.05 — 7.87; p=0.010)) and
myocardial infarction (OR 3.27, C1 95% 0.94 — 10.07; p=0.046).

Conclusions

In this population-based sample, APO were associated with CV risk profiles and cardiac remodeling in later life,
suggesting early manifestations of future CV risk during pregnancy. Prospective data is needed for individual risk
stratification in women with APO.

Words: 248
Keywords: cardiovascular risk profiles; adverse pregnancy outcomes; gestational hypertension; cross-sectional
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3) Abbreviations

ABI Ankle-brachial index

APO Adverse pregnancy outcomes
CIMT Carotid intima media thickness
dBP Diastolic blood pressure

EGWG Excessive gestational weight gain
gbDM Gestational diabetes mellitus
gHTN Gestational hypertension

HbA1. Glycated hemoglobin c

HCHS Hamburg City Health Study

HDP Hypertensive disorders of pregnancy
HLP Hyperlipoproteinaemia

HTN Hypertension

IVSD Interventricular septal thickness at end diastole
LAEF Left atrial ejection fraction

LAS Left atrial strain

LAVI Left atrial volume index

LDL-C Low density lipoprotein cholesterol
LVEF Left ventricular ejection fraction
LVMI Left-ventricular mass index

OR Odds ratio

sBP Systolic blood pressure

T2DM Type 2 diabetes mellitus
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4) Introduction

Pregnancy is a complex physiological process resulting in significant metabolic and hormonal changes that may
have both immediate and long-term effects on the cardiovascular (CV) health of women. [1-3] Data suggest the
stagnation of mortality from coronary heart disease in younger and middle-aged women, contrary to the overall
global trend, resulting in a growing scientific and clinical focus on the reproductive period for further insights into
female cardiovascular risk and chances for preventative action. [4—8] In recent years, there has been a worrying
trend towards deteriorating maternal health with rising incidences of gestational hypertension (gHTN) and
gestational diabetes (gDM) as well as increasing co-occurrence of multiple adverse pregnancy outcomes [9,10].
The United States have seen a relative increase rate of 78% in gestational diabetes mellitus over a decade,
attributed mainly to a sedentary lifestyle, rising (pre)obesity and advanced maternal age - with similar trends in
Europe. [9,11-14] In patients with gDM, the risk of developing Type 2 diabetes mellitus is 7-fold increased with
high risk for subsequent atherosclerotic cardiovascular disease. [15,16] In the global north, nearly half of all
pregnancies are affected by excessive gestational weight gain (>20kg) with higher rates in high-income countries
and higher prevalence of classical cardiovascular risk factors such as hypertension and elevated BMI in later life.
[17,18] Classical cardiovascular risk factors such as hypertension and higher BMI are more prevalent in women
with excessive gestational weight gain, although data is controversial with regard to future maternal
cardiovascular health, likewise for women that gave birth to infants with high birth weight. [8,10,19-21] Low fetal
birth weight, an important marker for overall maternal and fetal health during pregnancy, was identified as an
independent risk factor for future maternal atherosclerotic cardiovascular disease [10,22]. The most common
medical disorder during pregnancy, gestational hypertension, affects up to 15% of all pregnant women
worldwide.[4] gHTN is a well-established risk factor for chronic hypertension, early left ventricular remodeling,
cardiovascular disease, and - even in the absence of chronic hypertension - premature cardiovascular mortality,
a cascade often referred to as accelerated cardiovascular ageing. [16—19]

Rationale of the study

Several adverse pregnancy outcomes such as gestational hypertension (gHTN), gestational diabetes (gDM),
excessive gestational weight gain (EGWG) or fetal birth weight at the extremes have been identified as potential
contributors to maternal cardiovascular risk in later life. [4] Although there is distinct data on echocardiographic
changes for women with a history of hypertensive diseases of pregnancy, comparatively little is known on specific
clinical or echocardiographic phenotypes for other individual or co-occurring adverse pregnancy outcomes. [24]
In our study, we examined women from the general population with a history of adverse pregnancy outcomes
(APO) across a broad, radiation-free cardiovascular assessment for phenotyping in later life to facilitate future
tailored preventative strategies.

5) Methods

Study design and cohort selection
The Hamburg City Health Study (HCHS) is a large, single-centre, population-based cohort study enrolling
participants from the metropolitan region of Hamburg, Germany. It aims to identify risk factors for major chronic

diseases and developing risk-prediction models in an older urban cohort. [27] Between 02/2016 and 11/2018,
10,000 random participants aged 45-74 years were included into the study with quality-controlled baseline data
available for further analysis. N= 5,108 (51%) were women. 1,970 women reported pregnancies history and
therefore met inclusion criteria for this study. 475 reported no history of pregnancy. 2663 women provided no
information with respect to their pregnancy history. The local ethics committee of the Landesaerztekammer
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Hamburg (Medical Association of Hamburg, PV5131) approved the study protocol and all participants gave
informed consent. The study is registered at ClinicalTrial.gov (NCT03934957).

Study proceedings

Upon inclusion, participants underwent a broad baseline assessment at a single dedicated study centre, self-
reporting on lifestyle, medical and family history among other items on questionnaires. Routine bloodwork,
cardiac biomarkers as well as echocardiography and vascular ultrasound were obtained. For the assessment of
medication, study participants were asked to bring a list of prescribed medication at their baseline visit.

A 12-lead electrocardiogram (ECG) was acquired from each participant under resting conditions using eletonic
interval durations. Further ECG analyses, i.e. rhythm and atrioventricular conduction, and quality control was
conducted by trained physicians. Ankle-brachial-index (ABI) and blood pressure were measured after 5 minutes
of rest in a supine position. Blood samples were drawn under fasting conditions. Laboratory measurements
included biomarkers such as N-terminal pro-B-type natriuretic peptide (NT-proBNP; immunoassay by Alere NT-
proBNP for ARCHITECT, Abbott Diagnostics), glycated hemoglobin (HbA1C) and high-sensitivity Troponin |
(Architect i2000, Abbott, Green Oaks, lllinois, USA). Lipid quantification (e.g. total cholesterol) and derived LDL-
Cholesterol as estimated by the Friedewald formula were obtained. Diabetes mellitus was defined as the intake
of antidiabetic medication, a fasting glucose >126 mg/dL, a non-fasting glucose >200 mg/dL or self-reported
diabetes. Hypertension was defined as a resting systolic blood pressure >140 mmHg/ diastolic blood pressure >90
mmHg upon inclusion, use of antihypertensive drugs or self-reported hypertension. Dyslipidaemia was defined
as an LDL/HDL ratio of > 3.5 or lipid-lowering medication use.

Reproductive history

In the form of standardized questionnaires, the women reported general information about their reproductive
history. With respect to their pregnancy history, the women reported whether they had ever been pregnant
and whether they had suffered any adverse maternal or fetal outcomes of past pregnancies that included
gestational hypertension, gestational diabetes mellitus without a previous diagnosis of diabetes mellitus,
excessive gestational weight gain (defined as a weight gain of >20kg), high (>4kg) and low (<2.5kg) fetal birth
weight.

Echocardiography and vascular ultrasound

Participants underwent standardized transthoracic echocardiography performed and interpreted by dedicated
research sonographers and trained physicians using state-of-the-art cardiac ultrasound equipment (Siemens
Acuson SC2000 Prime, Siemens Healthineers, Erlangen, Germany). Quality control was performed by clinicians
blinded to the participants’ medical history. We used standardized 2D echocardiographic methods for LV chamber
guantification according to international guidelines. [28] Left ventricular and atrial ejection fraction were
calculated by Simpson’s biplane method of summation of discs. [28] Diastolic function was assessed by pulsed
wave Doppler of the mitral inflow (E/A ratio) and tissue Doppler of the septal and lateral mitral annulus (E/E’
ratio).[29] Maximum tricuspid regurgitation pressure gradient was calculated using pulse-wave doppler profiles.
For strain analyses, a 2D speckle-tracking technique was performed using commercially available software for
postprocessing (ACUSON SC2000 Version 4.0, syngo® SC2000 workplace, Siemens Healthineers, Erlangen,
Germany), left atrial global peak strain was averaged from the left and right left atrial wall and roof. [30] Biplane
left ventricular ejection fraction was not measured in 893 participants due to suboptimal image quality. LA strain
was not measured in 1,113 participants due to lack of dedicated imaging or quality.

Vascular ultrasound was conducted using a Siemens SC2000® with a 7.5 MHz linear array transducer. B-Mode
sonography was used to measure carotid intima-media thickness (CIMT), values were obtained three times in a
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longitudinal view of the left and right common carotid artery >1cm proximal to the carotid bulbus, and mean
values were calculated. Plaques were defined as a circumscribed focal thickening of the intima-media > 1.5 mm
and measured in the common and proximal internal carotid artery.

Statistical analysis

The participants’ baseline characteristics were presented overall and individually for self-reported maternal or
fetal complications of pregnancy (table 1). Categorical variables were listed as percentages (%), continuous
variables as median with interquartile ranges (25/75™ quartile). Aside from descriptive statistics, we carried out
Wilcoxon rank sum test and Pearson's x>-test to examine associations between APO and cardiovascular risk
factors as well as potential indicators of subclinical cardiovascular disease (table 2). To determine correlations,
we applied regression models adjusted for classical CV risk factors (age, BMI, type Il diabetes mellitus,
hypertension, dyslipidaemia and smoking (table 3)) to complete cases. Of note, when testing for correlations with
traditional CV risk factors, the model was adjusted to avoid correcting for the studied risk factor (see table 3). A
p-value of 0.05 was taken as a standard for significance and confidence intervals set at 95% for the expected
range of the true odds ratio. Results were displayed in a Venn’ diagram for distribution of APO, boxplots and a
graphical abstract (see figures 1-3). To account for multiple testing, adjusted p-values were calculated according
to Benjamini and Hochberg.[31] A principal component analysis was performed for a better understanding of the
underlying variances within the data (see Supplement figure 6). Statistical analyses were carried out using R
version 4.1.0.

6) Results
Study population

The median age was 63 years. 19% were currently smoking and had dyslipidaemia, 59% had hypertension and
33% metabolic syndrome. Overall, total cholesterol was slightly elevated, Troponin | and NTproBNP were within
reference range (see table 1 for baseline data). The prevalence of adverse pregnancy outcomes is listed in table
2. The most common cardiovascular disease was atrial fibrillation (5.2%), either diagnosed by 12-channel resting
ECG upon inclusion or self-reported. 31% of participants used antihypertensive medication. Left ventricular
ejection fraction was found to preserved, 16% had diastolic dysfunction. 29% of all participants had carotid
stenosis or plaques on vascular ultrasound (36 vs. 28%; p=0.037).

Adverse pregnancy outcomes

Gestational hypertension

When compared with non-hypertensive pregnancies, women with gestational hypertension had higher BMI (27.3
vs. 25.0 kg/m?, p <0.001), more hypertension (85 vs. 55%.; p <0.001) and dyslipidaemia (27% vs. 18% p=0.006).
They were more likely to take antihypertensive or lipid-lowering medication (table 2). Elevated BMI, arterial
hypertension and elevated systolic blood pressure upon inclusion were confirmed to be significantly associated
with a history of gestational hypertension in our regression model after adjustment for classical CVRF (table 3).
Biomarkers HbA1,, high-sensitive Troponin | and NTproBNP were elevated in this group when compared to non-
hypertensive pregnancies. We found indicators of left ventricular remodeling in this cohort as interventricular
septum diameter (IVSD), relative wall thickness (RWT) and left ventricular mass index (LVMI) were elevated and
mitral inflow (E/A) was lower. After adjustment, HTN was significantly associated with left ventricular remodeling
(IVSD (Beta 0.43 [Cl 95% 0.16 — 0.70]; p <0.002) and LVMI (Beta 4.46 [Cl 95% 1.05 — 7.87]: p=0.010) in our
regression model (see Supplement table 1 for an additional regression model). LA strain showed a tendency to
be lower with borderline statistical significance (41% vs. 38%; p=0.056). P-wave duration on ECG was longer (114
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vs. 112ms; p=0.043). With respect to vascular disease, these women had lower ABI (0.99 vs. 1.02; p=0.014) and
more often carotid plaques or stenosis (36 vs. 28% vs.; p=0.037).

Gestational diabetes

Women who reported gestational diabetes (n=45; 2.4%) were younger than those with normoglycemic
pregnancies. These women had a higher prevalence of diabetes mellitus in later life (33% vs. 5,8%, p <0.001), with
higher HbA1. and more often use of antidiabetic medication (3.1% vs. 20%; p <0.001), however, total cholesterol
(203 vs 213mg/dl; p=0.018) and LDL-C (114 vs. 122mg/dl; p=0.084) were lower in this group. Regression models
reaffirmed the association of gDM with T2DM in later life (OR 10.82 [Cl 95% 4.55 — 25.23]; p <0.001), independent
of other classical risk factors. Systolic (122 vs. 134 mmHg; p=0.006) and diastolic (78 vs. 81 mmHg p=0.042) blood
pressure was even lower without difference in use of antihypertensive medication. With respect to vascular
alterations, ABl was not significantly elevated and carotid intima-media thickness (CIMT; 0.74 vs 0.7mm; p=0.032)
was in fact lower.

Excessive gestational weight gain

Women who reported excessive gestational weight gain had higher BMI in later life (28.5 vs. 24.8kg/m?; p <0.001),
higher prevalence of diabetes mellitus (10 vs. 5.8%; p=0.005) and were more likely to smoke at baseline (26 vs.
18%; p <0.001). Regression analyses confirmed an association with higher BMI (Beta 3.57 [Cl 95% 2.97 — 4.16]; p
<0.001) and higher smoking rates. Surprisingly, total cholesterol was slightly lower (208 vs. 215mg/dl; p<0.037)
when compared with women reporting non-excessive gestational weight gain, albeit no evident difference in
lipid-lowering medication. Antidiabetic medication intake was more common (6.8 vs 2.9%; p <0.001) without
differences in HbAl.. On echocardiography, there were signs of left ventricular remodeling with higher IVSD (9.71
vs. 9.39mm; p=0.003) and LVMI, albeit changes were less pronounced than in women with HDP. Our regression
model showed that this cohort was more likely to have a lower left-atrial volume index (Beta -0.66 [ClI 95% [-1.32
—0.00]; p=0.049).

High fetal birth weight

In women reporting elevated fetal birth weight (>4kg) in their offspring, we observed higher BMI (26.1 vs. 25.1
kg/m?; p=0.003), which was confirmed by regression analysis (Beta 1.22 [Cl 95% 0.55 — 1.89]; p <0.001). While
there was no difference in use of antihypertensive medication, arterial hypertension was found to be less
prevalent (52 vs. 59 %; p=0.044), also represented by the regression model. We also saw slower heart rates (Beta
-1.74 [Cl 95% 3.48 — 0.00]; p=0.050), longer p-wave durations, lower E/e’ and higher carotid intima-media
thickness (OR 0.03 [CI 95% 0.01 — 0.04]; p=0.001) in this group. We observed an overlap of women who reported
excessive gestational weight gain and high fetal birth weight (2.9%; n=57).

Low fetal birth weight

In women who reported low fetal birth weight (<2.5kg), no significant correlations were found with cardiovascular
risk profiles, medication use or biomarkers. On ECG, PQ interval was longer (164 vs. 160ms; p=0.031) and heart
rate was slower (64 vs. 66bpm, p=0.019). Lower fetal birth weight was associated with elevated E/e' (Beta 0.69
[C195% (0.31 —1.07)]; p <0.001) and left ventricular diastolic dysfunction in our regression model, as indicated by
correlation analyses. In this cohort, carotid intima-media thickness was significantly lower (OR -0.02 [CI 95% -0.04
—0.00]; p=0.041).
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For analyses regarding women that reported both, excessive gestational weight gain and high fetal birth weight,
please see supplement table 2. In this group, we found carotid intima-media thickness to be higher (Beta 0.05
(95% Cl 0.01 — 0.08); p=0.006) and LA strain to be reduced (Beta -9.79(95% Cl -17.69 —-1.89); p=0.015).

With respect to manifest cardiovascular disease, a history of gHTN correlated with myocardial infarction in later
life, while excessive gestational weight gain was significantly associated with stroke in our cohort (table 3 and
supplement table 3). Adjusted p-values according to Benjamini-Hochberg are shown in supplement table 4 &5.

7) Discussion
Our cross-sectional observational study of women with a history of pregnancy from an urban European
population had three main findings:
1) Reported adverse pregnancy outcomes were associated with overall higher burden of classical
cardiovascular risk factors, subclinical and manifest cardiovascular disease in later life;
2) APO were associated with echocardiographic evidence of cardiac remodeling and
3) we found heterogenous phenotypes of risk profiles and (sub)clinical cardiovascular disease in women
with APO (see figure 1 graphical abstract).

We observed a complex picture of risk constellations and cardiovascular changes in later life among women with
different APO. The identified prevalence of gestational hypertension in this cohort (8.7%) was within the range of
6-15% as reported by previous studies. Gestational hypertension was associated with left ventricular remodeling
with early signs of concentric hypertrophy independent of classical CV risk factors in accordance with previously
published data. Previous analyses suggested that gestational hypertension itself mediates left-ventricular
remodeling and its progression to cardiovascular disease and heart failure, which is common in women with a
history of gHTN in later life. [32] Left atrial involvement as an early manifestation of diastolic dysfunction was
suggested by a mild tendency towards lower LA strain when comparing gHTN to normotensive pregnancies. LA
strain is an emerging indicator of LA stiffness and dysfunction when other established parameters are not yet
altered. [33] LA strain measurements are independent of structural or volume-dependent alterations of other
heart chambers or valves, contrary to surrogates for left ventricular filling pressures such as E/A or E/e’; hence,
strain was proposed as an additional parameter for quantification of diastolic dysfunction. [34] However, in our
cohort, only 44% of images were eligible for strain analyses due to suboptimal image quality or lack of images
which may have weakened the aforementioned correlations, while conventional surrogate parameters for atrial
dysfunction were still normal, supposedly due to an early stage of disease. A correlation between gestational
hypertension and carotid plaques or stenosis was not confirmed by regression analyses corrected for classical CV
risk, potentially due to sample size. Carotid artery disease, being highly prevalent in the population sample and
worldwide, was found to be more pronounced in women with a history of preeclampsia/eclampsia in previous
studies, entities that may be underreported in this population sample. [17, 34—-36] All in all, our data supports the
hypothesis of accelerated cardiovascular aging among women with gestational hypertension as our findings of LV
remodeling were distinct and independent of classical cardiovascular risk factors in later life. [4,26,39]

The results for women who reported gestational diabetes were less pronounced than estimated. Prevalence of
gDM was lower in our cohort than commonly reported in epidemiological studies suggesting potentially
undetected gDM among our participants. [11,13,14] This hypothesis is supported by the fact that this subgroup
was younger than the general cohort (58 years (25th,75th quartile 52,66) vs. 63 years (56,70)), indicating false-
negatives and underappreciation of the disease in pregnancies before that time. Supposedly, a number of
pregnancies took place 4 or even 5 decades ago in the absence of a routine screening for gDM, which was
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established in Germany in 2012. [11,15] Some authors described an increase of 75% in prevalence of gDM when
applying modern diagnostic criteria, which may have strengthened our analyses. [11]

The picture of general health in women with gestational weight gain >20kg was heterogeneous. In our regression
model, EGWG was associated with elevated BMI and smoking in later life. This may indicate a clustering of
unhealthy behaviours or the potential use of smoking as weight control. [40] A previously described association
with arterial hypertension and dyslipidaemia could not be confirmed in this cohort. [20] We hypothesize that
women with elevated BMI, an overt cardiovascular risk factor easily to diagnose, are potentially being selected
for preventative and therapeutic measures more alertly, e.g. treatment of diabetes mellitus with beneficial effects
on lipid status and blood pressure. Regression analyses of echocardiographic data showed a correlation with
lower left atrial volume index; in this cohort, normal or indeed altered atrial volumes may be masked due to a
systemic underestimation of left atrial enlargement when indexing the left atrium to body surface area in
(pre)obese individuals. [41]

Women reporting high fetal birth weight were more likely to develop higher BMI while being less prone to arterial
hypertension or type Il diabetes mellitus while displaying slower heart rate (HR), longer p-wave durations and
lower E/e’ on echocardiography. P-wave durations >120ms correlates with myocardial fibrosis, atrial fibrillation,
and cardiac death, assuming (electrical) left atrial impairment, so that our findings may herald early signs of atrial
cardiomyopathy in this group in the absence of elevated estimated left ventricular filling pressures.[42] Low fetal
birth weight was related to remodeling that affected primarily left ventricular diastolic function (e.g. higher E/¢’,
diastolic dysfunction). Carotid artery disease was not more common among these subjects, suggesting a primary
affection of smaller vascular beds (e.g. coronary microvascular dysfunction) or processes such as underlying
myocardial fibrosis. [43]

To identify individual risk constellations, we investigated the reporting of more than one APO. Aside from an
overlap of excessive gestational weight gain and elevated fetal birth weight, we found no clustering suitable for
further statistical analyses, potentially due to sample size. Reporting both APO was associated with indicators of
subclinical carotid artery disease and atrial cardiomyopathy. The presence of multiple APO has previously been
shown to contribute to a higher risk for atherosclerotic cardiovascular disease, as they may share an underlying
pathomechanism; therefore, taking a dedicated reproductive history is an imperative consideration when
assessing CV risk in females later life. [10] The timing for preventative intervention remains challenging in these
women. The concept of a fourth trimester after women experienced adverse pregnancy outcomes was proposed
to create a window for awareness of cardiovascular risk in these women and facilitate the transition into a
systematic preventative follow-up. [44-46] Preliminary data showed that an even stronger link between
obstetrics and preventative medicine is required for optimal patient education for women with adverse
pregnancy outcomes. [47] Clarifying the potentially severe implications for future CV risk profiles and disease to
patients based on their pregnancy history may facilitate the transition to preventative medical counselling
postpartum and awareness for female cardiovascular disease in later life.

Limitations

The participants of the HCHS represent a middle-aged, largely urban population sample in the metropolitan
region of Hamburg in northern Germany. Lifestyles as well as the accessibility of healthcare and preventive
programmes vary considerably in the urban vs. the rural setting and these disparities may lead to a lack of
generalizability of the data presented here. The cross-sectional nature of the analyses does not allow deduction
of causalities with respect to the observed associations. However, our current findings will be the basis for future
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studies. Overall, the data presented here has to be regarded as hypothesis-generating. Moreover, reduced power
of this study due to sample size may have hindered the identification of smaller, previously described associations,
e.g. for gestational diabetes. Suboptimal image quality limited echocardiographic data availability (e.g. 30%
missingness of E/e’). Our data is partially based on self-reported health status and APO from questionnaires,
which may be prone to recall bias. Although the questionnaires did not systematically obtain information about
number, duration, further outcomes (e.g. resulting in a live birth) or point in time of previous pregnancies, we
can assume that the reported complications of pregnancy occurred decades ago with different diagnostic
algorithms and definitions of diseases. Current definitions of APO, especially gestational hypertension and
diabetes, might have resulted in a higher prevalence and potentially stronger associations. On the other hand,
the clearly limited and potentially biased information on questionnaires may be regarded as representative of
obtaining a patient history during consultations with healthcare providers and could therefore represent a
contemporary real-world setting.

8) Conclusions

In this study, we found that a history of adverse pregnancy outcomes was common among urban females
between 45-74 years. These women had a higher burden of classical cardiovascular risk factors, subclinical and
manifest cardiovascular disease in later life, indicating early manifestation during pregnancy. Depending on the
reported previous adverse pregnancy outcome, we found miscellaneous clinical phenotypes of risk patterns and
disease. Including questions about complications of pregnancy while history-taking may lead to the detection of
less-overt individual risk constellations in women in later life. Ultimately, a history of adverse pregnancy outcomes
may be relevant for personalized risk assessment, individualised preventative strategies and timing of potential
therapeutic interventions to prevent hard cardiovascular outcomes in women in later life. This hypothesis,
however, needs to be tested in future, prospective research.

Highlights

e A history of previous adverse pregnancy outcomes was a common finding in a middle-aged urban
female population

e  Women with APO had more pronounced CV risk profiles and disease, possibly triggered or aggravated
during pregnancy

e A history of gestational hypertension was associated with left ventricular remodeling and myocardial
infarction

e Weight gain>20kg and birth weight>4kg corelated with lower left-atrial strain and higher carotid intima-
media thickness

e A history of APO may indicate women in a community at increased risk of adverse cardiovascular
outcomes in later life
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13) Figure legends

Table 1: Clinical baseline characteristics, electrocardiographic, echocardiographic and vascular ultrasound data;
Median (25%"/75™ quartile) for continuous, n (%) for categorical variables; Smoking: current smoking upon
inclusion; HbA1.: Glycated hemoglobin Alc; NTproBNP: N-terminal prohormone of brain natriuretic peptide;
ACEi: Angiotensin-converting-enzyme inhibitors; ARI: Angiotensin-receptor inhibitors; TR PGmax: maximum
tricuspid regurgitation pressure gradient

Table 2: Baseline characteristics of women in our cohort with adverse pregnancy outcomes vs. those without.
Median (25%/75%" quartile) for continuous, n (%) for categorical variables. Pearson's x*-test /Wilcoxon rank sum
test | Bold font: p <0.05; Smoking: current smoking upon inclusion; sBP: systolic blood pressure; dBP: diastolic
blood pressure; BMI: Body-mass index; HbAl.: Glycated hemoglobin Alc: LDL-C: Low-density lipoprotein
cholesterol; NTproBNP: N-terminal prohormone of brain natriuretic peptide; LVEF [%]: Left ventricular ejection
fraction; IVSD [mm]: Interventricular septal end diastole; RWT: relative wall thickness (2x posterior wall
thicknes/ left ventricular diastolic diameter; LVMI [g/m?]: left-ventricular mass index (Left ventricular
mass/Body Surface Area); LAVI [mL/m?]: left atrial volume index (Left atrial volume/Body Surface Area); LAEF
[%]: left atrial ejection fraction; LA strain [%]: left atrial strain; ABI: Ankle-brachial index; CIMT[mm)]: Carotid
intima-media thickness

Table 3: Demographic characteristics and electrocardiographic, echocardiographic and vascular parameters in
women with adverse pregnancy outcomes gestational hypertension, gestational diabetes, excessive gestational
weight gain, high (>4kg) and low (<2.5kg) fetal birth weight vs. in those without APO— multivariate regression
models; T: adjusted for age, type Il diabetes mellitus, hypertension, dyslipidaemia, smoking | Bold font: p
<0.05; BP;,;: systolic blood pressure; BPgi: diastolic blood pressure; Body mass index (weight/height?); HbA1.:
Glycated hemoglobin Alc: LDL-C: Low-density lipoprotein cholesterol; NTproBNP: N-terminal prohormone of
brain natriuretic peptide; IVSD [mm]: Interventricular septal thickness at end diastole; Relative Wall Thickness
(2x posterior wall thicknes/ left ventricular diastolic diameter); LVMI [g/m?]: left-ventricular mass index (Left
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600  ventricular mass/Body Surface Area); LAVI [mL/m?]: Left atrial volume index (Left atrial volume/Body Surface
601 Area); ABI: Ankle-brachial index; CIMT[mm)]: Carotid intima-media thickness

602

603 Figure 1: Graphical abstract - Correlations of adverse pregnancy outcomes with cardiovascular risk profiles and
604 manifest disease in later life determined by a multivariable regression model (p <0.05)

605

606 Figure 2: Overlapping adverse pregnancy outcomes; n=57 women reported both, elevated fetal birth weight and
607  excessive gestational weight gain (Venn diagram)

608  Figure 3: Women with a history of gestational hypertension and indicators of left-ventricular remodeling: left
609  ventricular mass index (LVMI; g/m?) and interventricular septum end-diastole (IVSD; mm); Box plots

610
611

14) Figures and Tables

Baseline characteristics n=1,970
Age [yrs] 63.0 (56.0,70.0)
Female 1,970 (100%)
Education
medium 1,119 (58%)
higher 665 (35%)

Body mass index [kg/m?]

25.3(22.7,28.8)

Current Smoking

377 (19%)

Hypertension

1,133 (59%)

Blood pressuresys [mmHg]

133.5(121.0,147.0)

Blood pressuregias [mmHg]

80.5 (74.5,87.0)

Metabolic syndrome

600 (33%)

Diabetes

127 (6.8%)

Dyslipidaemia

361 (19%)

HbA1. [%]

5.5(5.3,5.8)

Total cholesterol [mg/dl]

213.0(188.0,241.0)

LDL cholesterol [mg/dl]

122.0(98.0,146.0)

Troponin | [pg/ml]

1.7 (1.1,2.6)

NTproBNP [pg/ml]

93.0 (56.0,158.0)

Medication

Antihypertensive medication

603 (31%)

ACEi and ARI

370 (19%)

Calcium channel blocker

128 (6.6%)

Beta blockers 310 (16%)
Diuretics 46 (2.4%)
Oral antidiabetics 72 (3.7%)

Lipid lowering medication

282 (15%)

Antithrombotic medication

222 (12%)

Complications of pregnancy

Gestational hypertension

158 (8.7%)

Gestational diabetes mellitus

45 (2.4%)

Excessive gestational weight gain [>20 kg]

332 (18%)
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High fetal birth weight [>4000 g] 258 (14%)

Low fetal birth weight [<2500 g] 190 (10%)

Excessive weight gain & high fetal birth weight 57 (2.9%)
History of cardiovascular disease

Myocardial infarction 25 (1.3%)

Stroke 58 (3.0%)

Heart Failure 75 (3.8%)

Atrial fibrillation 96 (5.2%)
(ECGparameters

Heart rate [bpm] 66.0 (59.0,73.0)

RR interval [ms] 910.0 (818.0,1,011.0)

PQinterval [ms] 160.0 (146.0,176.0)

P duration [ms] 112.0(104.0,122.0)

QRS duration [ms] 90.0 (84.0,96.0)

QT (Bazett) [ms] 424.0(411.0,438.0)
(Echocardiography

Left ventricular ejection fraction [%] 59.6 (56.6,62.9)

Interventricular septum thickness [mm] 9.4 (8.6,10.4)

Relative wall thickness 0.4 (0.3,0.4)

Left ventricular mass [g] 134.7 (116.4,156.5)

Left ventricular mass index (LVMI) [g/m?] 76.6 (67.3,87.9)

E/A 0.9(0.8,1.2)

E/e' mean 7.5(6.4,8.9)

TR PGmax [mmHg] 21.8(19.5,25.6)

Diastolic Dysfunction 197 (16%)

Left atrial volume index (LAVI) [mL/m?] 26.2 (24.5,28.0)

Left atrial ejection fraction [%] 46.8 (38.9,52.7)

Left atrial strain [%] 40.4 (31.8,51.5)
Vascularparameters

Ankle-brachial index mean 1.0(0.9,1.1)

Carotid intima-media thickness [mm] 0.7 (0.7,0.8)

Carotid plaques/stenosis 549 (29%)

Right carotid plaque 394 (21%)

612

613 Table 1: Clinical baseline characteristics, electrocardiographic, echocardiographic and vascular ultrasound data; Median
614 (25%/75™ quartile) for continuous, n (%) for categorical variables; Smoking: current smoking upon inclusion; HbA1.:

615 Glycated hemoglobin Alc; NTproBNP: N-terminal prohormone of brain natriuretic peptide; ACEi: Angiotensin-converting-
616 enzyme inhibitors; ARI: Angiotensin-receptor inhibitors; TR PGmax: maximum tricuspid regurgitation pressure gradient
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617

Characteristic Gestational p-value  Gestational diabetes p-value  Excessive gestational p-value  High fetal birth weight  p-value Low fetal birth p-value
hypertension weight gain weight
BMI [kg/m2] 27.3 (23.9, 32.8) <0.001 24.8(23.3,30.3) 0.7 28.5 (24.8, 33.6) <0.001 26.1(23.2, 29.9) 0.003 25.3(22.6,28.2) 0.5
Diabetes 15 (9.9%) 0.07 14 (33%) <0.001 31 (10%) 0.005 16 (6.7%) >0.9 14 (7.7%) 0.6
Current smoking 27 (17%) 0.5 8 (18%) 0.8 85 (26%) <0.001 50 (20%) 0.8 42 (22%) 0.2
Hypertension 133 (85%) <0.001 20 (45%) 0.082 201 (61%) 0.2 131 (52%) 0.04 109 (59%) >0.9
Dyslipidaemia 41 (27%) 0.006 9 (21%) 0.7 63 (21%) 0.5 49 (20%) 0.4 35 (19%) 0.8
sBP [mmHg] 138 (127, 152) <0.001 122 (117, 138) 0.006 132 (121, 146) 0.3 130 (120, 144) 0.02 134 (121, 148) 0.4
dBP [mmHg] 82 (77, 88) 0.023 78 (73, 83) 0.042 81 (75, 87) 0.5 79 (73, 86) 0.017 81 (74, 86) 0.5
HbA1c [%] 5.60 (5.30, 5.90) 0.006 5.70 (5.32, 6.50) 0.004 5.50(5.30, 5.80) 0.5 5.50(5.30, 5.80) 0.4 5.50(5.20, 5.70) 0.14
Total cholesterol 208 (183, 240) 0.2 203 (179, 220) 0.018 208 (183, 240) 0.037 214 (185, 238) 0.7 209 (185, 239) 0.3
[mg/dI]
LDL-C [mg/dI] 120 (98, 145) 0.7 114 (101, 135) 0.084 119 (98, 147) 0.6 122 (98, 145) >0.9 116 (94, 142) 0.075
Troponin I [pg/ml] 2.00 (1.40, 3.10) <0.001  1.70(1.10, 2.70) 0.6 1.80 (1.20, 2.50) 0.2 1.70 (1.20, 2.50) 0.7 1.70 (1.20, 2.55) >0.9
NTproBNP [pg/ml] 104 (61, 194) 0.023 74 (56, 114) 0.10 89 (51, 148) 0.2 89 (54, 151) 0.8 87 (58, 193) 0.8
Medication
Antihypertensive 94 (60%) <0.001 13 (29%) 0.7 111 (34%) 0.10 76 (30%) 0.8 61 (33%) 0.6
Antidiabetic 8 (5.1%) 0.2 9 (20%) <0.001 22 (6.8%) <0.001  9(3.6%) >0.9 8 (4.3%) 0.6
Lipid lowering 32 (20%) 0.024 9 (20%) 0.3 46 (14%) >0.9 38 (15%) 0.6 26 (14%) >0.9
ECG
Heart rate [bpm] 67 (60, 74) 0.2 66 (60, 70) >0.9 66 (59, 75) 0.7 66 (59, 73) 0.4 64 (57, 72) 0.019
RR interval [ms] 894 (810, 1,004) 0.2 909 (854, 1,008) >0.9 912 (804, 1,022) 0.7 914 (824, 1,017) 0.4 940 (837, 1,059) 0.019
PQ interval [ms] 162 (146, 178) 0.5 158 (148, 178) 0.8 158 (146, 174) 0.7 163 (148, 180) 0.07 164 (148, 180) 0.031
P duration [ms] 114 (106, 126) 0.043 110 (102, 122) 0.4 112 (104, 124) 0.4 114 (106, 124) 0.014 114 (106, 124) 0.2
QRS duration [ms] 90 (84, 96) >0.9 92 (80, 98) 0.8 90 (84, 96) 0.3 90 (84, 96) >0.9 90 (84, 96) 0.3
QT cpazett [Ms] 426 (412, 439) 0.2 419 (406, 432) 0.12 425 (412, 438) 0.3 426 (413, 438) 0.3 423 (411, 439) >0.9
Echocardiography
LVEF [%] 59.4 (56.0, 63.1) 0.8 57.4 (56.6, 59.5) 0.13 59.3 (56.6, 62.8) 0.7 58.9 (56.4, 62.3) 0.2 60.5 (57.0, 63.3) 0.13




IVSD [mm] 10.13 (9.13, 11.05) <0.001 9.47 (8.43, 10.28) 0.7 9.71 (8.78, 10.55) 0.003 9.49 (8.61, 10.33) >0.9 9.43 (8.50, 10.35) 0.7

RWT 0.39 (0.35, 0.44) 0.012 0.36 (0.33, 0.44) 0.7 0.38 (0.34, 0.43) 0.9 0.37 (0.34, 0.41) 0.2 0.38 (0.34, 0.42) 0.4
LvMmI [g/m?] 81 (71, 96) 0.002 72 (65, 90) 0.5 78 (69, 90) 0.035 75 (68, 88) 0.5 77 (66, 94) 0.6
E/A 0.86 (0.72, 1.12) 0.006 1.00 (0.80, 1.34) 0.3 0.93 (0.76, 1.13) 0.11 0.94 (0.77, 1.21) 0.8 0.94 (0.80, 1.12) 0.9
E/e' mean 7.82 (6.66, 9.35) 0.07 7.54 (6.75, 8.58) 0.8 7.36 (6.36, 8.97) 0.9 7.21 (5.86, 8.12) <0.001 7.79 (6.64, 9.78) 0.011
Diastolic 20 (21%) 0.08 4 (16%) >0.9 32 (16%) 0.8 21 (13%) 0.3 30 (24%) 0.011
Dysfunction

LAVI [mL/m?] 26.58 (24.86,28.20) 0.4 25.75 (24.93, 27.06) 0.4 26.34 (24.27,27.74) 0.6 26.74 (25.43, 28.34) 0.069 26.55 (24.86, 28.51) 0.2
LAEF [%] 47 (45, 49) 0.8 58 (58, 58) 0.2 48 (42, 52) 0.5 49 (46, 55) 0.13 47 (37, 50) 0.2
LA strain [%] 38 (30, 48) 0.06 39 (31, 56) >0.9 39 (31, 47) 0.10 39 (32, 49) 0.6 40 (28, 49) 0.4

Vascular parameters

ABI mean 0.99 (0.91, 1.07) 0.014 1.03 (0.94, 1.11) 0.6 1.00 (0.94, 1.08) 0.3 1.02 (0.94, 1.11) 0.7 1.00 (0.93, 1.09) 0.2
CIMT [mm] 0.74 (0.67, 0.84) 0.5 0.70 (0.64, 0.78) 0.032 0.74 (0.68, 0.83) 0.4 0.75 (0.69, 0.85) 0.013 0.72 (0.66, 0.81) 0.049
Carotid 55 (36%) 0.037 16 (37%) 0.2 85 (27%) 0.4 67 (28%) 0.6 54 (30%) 0.7

plaques/stenosis

Table 2: Baseline characteristics of women in our cohort with adverse pregnancy outcomes (APO) vs. those without APO; Median (25%/75" quartile) for continuous, n (%) for
categorical variables. Pearson's x*-test /Wilcoxon rank sum test | Bold font: p <0.05; Smoking: current smoking upon inclusion; sBP: systolic blood pressure; dBP: diastolic
blood pressure; BMI: Body-mass index; HbA1l.: Glycated hemoglobin Al.: LDL-C: Low-density lipoprotein cholesterol; NTproBNP: N-terminal prohormone of brain natriuretic
peptide; LVEF [%]: Left ventricular ejection fraction; IVSD [mm]: Interventricular septal end diastole; RWT: relative wall thickness (2x posterior wall thicknes/ left ventricular
diastolic diameter; LVMI [g/m?]: left-ventricular mass index (Left ventricular mass/Body Surface Area); LAVI [mL/m?]: left atrial volume index (Left atrial volume/Body Surface
A(rsela8); LAEF [%]: left atrial ejection fraction; LA strain [%)]: left atrial strain; ABI: Ankle-brachial index; CIMT[mm]: Carotid intima-media thickness

619

620
621

Table 3: Demographic characteristics and electrocardiographic, echocardiographic and vascular parameters in women with adverse pregnancy outcomes gestational
hypertension, gestational diabetes, excessive gestational weight gain, high (>4kg) and low (<2.5kg) fetal birth weight vs. those without (APO) — multivariable regression models;
t: adjusted for age, type Il diabetes mellitus, hypertension, dyslipidaemia, smoking | Bold font: p <0.05; Smoking: current smoking upon inclusion; sBP: systolic blood
pressure; dBPT: diastolic blood pressure; Body mass index (weight/height?); HbA1.: Glycated hemoglobin Al.: LDL-C: Low-density lipoprotein cholesterol; NTproBNP: N-
terminal prohormone of brain natriuretic peptide; IVSD [mm]: Interventricular septal thickness at end diastole; Relative Wall Thickness (2x posterior wall thicknes/ left
ventricular diastolic diameter); LVMI [g/m?]: left-ventricular mass index (Left ventricular mass/Body Surface Area); LAVI [mL/m?]: Left atrial volume index (Left atrial
volume/Body Surface Area); ABI: Ankle-brachial index; CIMT[mm]: Carotid intima-media thickness
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Mulitvariable regression modelst

Gestational hypertension

Gestational diabetes

Excessive weight gain

High birth weight

Low fetal birth weight

Parameters

0Odds ratio (95% Cl)

0.86 (0.41 - 1.66)

Odds ratio (95% Cl)

Odds ratio (95% Cl)

0.23(-1.31-1.77)

0.77

1.16 (0.66 — 1.98)

p

0.60

0Odds ratio (95% Cl)

0.77 (0.39-1.42)

p

0Odds ratio (95% Cl)

1.40(0.70-2.61)

p

0.74 (0.43 — 1.19) 0.61(0.23 - 1.41) 0.99 (0.68 — 1.42) 0.97  1.08(0.71-1.60) 0.72

Dyslipidaemia 1.12 (0.72 - 1.72) 0.78 (0.29 - 1.89) 0.60 0.86 (0.59 — 1.25) 0.44 1.01 (0.67 — 1.49) 1.11(0.71 - 1.70) 0.64

-5.56 (-11.39 - 0.27) 0.06 -0.82(-3.29 - 1.64) 0.51 2.32(-0.58-5.21) 0.12

1.28 (-0.41 - 2.97) 0.14 -2.89(-5.98 - 0.19) 0.07 -0.58 (-1.89 - 0.72) 0.38 _ -0.57 (-2.11 - 0.96) 0.46

HbAlc [%] -0.01 (-0.08 - 0.07) 0.88 0.03 (-0.10-0.16) 0.7 -0.04 (-0.10-0.01) 0.13 -0.04 (-0.09 - 0.02) 023  -0.05(-0.12-0.01) 0.11

Total cholesterol [mg/dl] -3.25 (-10.30 - 3.79) 0.37 -10.76 (-23.65 — 2.13) 0.10 -1.14 (-6.55 — 4.28) 0.68 -0.76 (-6.37 — 4.85) 079  -2.35(-8.74-4.04) 0.47

LDL-C [mg/dl] -2.17 (-8.70 — 4.36) 0.51 -7.70 (-19.74 — 4.35) 0.21 -0.45 (-5.45 — 4.55) 0.86 -0.75 (-5.94 — 4.45) 078  -4.35(-10.30-159)  0.15

Troponin | [pg/ml] -0.02 (-0.58 — 0.54) 0.93 -0.20 (-1.20 - 0.80) 0.70 0.18 (-0.25 - 0.61) 0.41 -0.22 (-0.67-0.22) 033 0.06(-0.45—0.56) 0.83

NTproBNP [pg/ml] 5.94 (-32.87 - 44.75) 0.76 -30.44 (-101.89-41.00)  0.40 2172 (-8.10-51.54)  0.15 17.60(-14.69-49.89) 029  0.68(-3557-36.94)  0.97

_ -0.91(-3.05 - 1.22) 0.40 0.51 (-3.39 - 4.40) 0.80 -0.98 (-2.63 — 0.68) 0.25 _ -1.52 (-3.48 — 0.44) 0.13

RR interval [ms] 9.84 (-16.58 — 36.25) 0.47 -11.40(-59.71-36.90)  0.64 13.63 (-6.82-34.09)  0.19 1879 (-2.78-40.35)  0.09  23.82(-0.55-48.19)  0.06

PQ interval [ms] -0.48 (-5.63 — 4.67) 0.85 1.88 (-7.72 - 11.49) 0.70 -2.92 (-6.93 — 1.08) 0.15 2.14 (-2.14 - 6.42) 033  4.73(-0.06-9.52) 0.05

_ 2.61(-0.78 - 6.01) 0.13 -0.24 (-6.60 — 6.12) 0.94 -0.93 (-3.60 — 1.74) 0.50 _ 2.80 (-0.37 - 5.96) 0.08

QRS [ms] -1.31(-3.49 - 0.87) 0.24 217 (-6.13 - 1.78) 0.28 0.91 (-0.75 - 2.56) 0.28 -0.03 (-1.79 - 1.73) 0.97  0.79(-1.19-2.77) 0.43

QTc (Bazett) [ms] -1.77 (-5.65 - 2.12) 0.37 -5.67 (-12.71-1.36) 0.11 1.27 (-1.72 - 4.26) 0.41 1.01(-2.15 - 4.16) 0.53 1.22(-2.34-4.77) 0.50

Left ventricular ejection fraction [%]  0.12 (-1.01 - 1.24) 0.84 -0.70 (-2.90 - 1.50) 0.53 0.39 (-0.46 — 1.24) 0.37 -0.22 (-1.11 - 0.66) 0.62  0.65(-0.34—1.64) 0.20

-0.08 (-0.56 — 0.41) 0.76 0.08 (-0.13-0.29) 0.47 -0.00 (-0.22 - 0.22) 0.99  0.13(-0.12-0.38) 0.30

Relative wall thickness 0.01 (-0.01-0.02) 0.46 -0.01 (-0.03 - 0.02) 0.63 0.00 (-0.01 - 0.01) 0.58 -0.00 (-0.01 - 0.01) 051  0.01(-0.01-0.02) 0.24

0.57 (-5.19 - 6.34) 0.85 1.74 (-0.83 — 4.30) 0.18 0.28 (-2.38 - 2.94) 0.83 2.37(-0.63 - 5.38) 0.12

E/A -0.04 (-0.11 - 0.03) 0.25 0.04 (-0.08 - 0.16) 0.50 -0.04 (-0.09 - 0.01) 0.09 -0.00 (-0.05 — 0.05) 0.98  -0.03(-0.09-0.03) 0.33
0.06 (-0.35 — 0.48) 0.76 0.11 (-0.66 — 0.88) 0.78 -0.06 (-0.38 — 0.26) 0.71

1.22 (0.65 - 2.18) 0.52 0.97 (0.21-3.28) 0.96 0.99 (0.58 — 1.64) 0.96 M

0.04 (-0.78 - 0.86) 0.93 -0.62 (-1.96 - 0.73) 0.37 _ 0.52 (-0.12-1.17) 0.11 0.50 (-0.21 - 1.21) 0.17

Left atrial ejection fraction [%] 4.75 (-0.83 — 10.34) 0.10 7.59 (-11.89 — 27.08) 0.44 1.63 (-3.28 - 6.53) 0.51 3.59 (-2.01-9.19) 021  0.11(-4.79 - 5.00) 0.97

Left atrial strain [%] -2.52 (-6.76 - 1.72) 0.24 0.67 (-6.69 — 8.03) 0.86 -2.83 (-6.06 — 0.40) 0.09 -1.08 (-4.42 — 2.26) 053  -1.98(-5.61- 1.65) 0.28

ABI mean -0.02 (-0.05 - 0.00) 0.05 0.03 (-0.02 - 0.08) 0.18 0.96 (0.68 — 1.34) 0.80 0.92(0.64-1.32) 0.67  -0.02(-0.04-0.01) 0.14
-0.01(-0.03 - 0.01) 0.26 -0.01 (-0.05 — 0.02) 0.47 0.01 (-0.01-0.02) 0.26

Carotid plaques/stenosis 1.23(0.81 - 1.84) 0.32 1.70 (0.76 — 3.65) 0.18 -0.01(-0.03 - 0.01) 0.19 0.00 (-0.02 - 0.02) 0.68  0.98 (0.66—1.45) 0.93
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Adverse pregnancy outcomes and cardiovascular risk profiles in later life

n=10,000 _ n=1,970 women @ 63 years :
=9, reported on 3 Hamburg City I
45-74 years —— Health Study
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Figure 1: Graphical abstract - Correlations of adverse pregnancy outcomes with cardiovascular risk profiles and manifest disease in later life determined by a
multivariable regression model (p <0.05)
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Weight gain > 20kg
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Figure 2: Venn diagram of overlapping adverse pregnancy outcomes; n=57 women reported
both, elevated fetal birth weight and excessive gestational weight gain
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Box plots of gestational hypertension and LVMI (g/m?) and IVSD (mm)

Figure 3: Women with a history of gestational hypertension and indicators of left-ventricular
remodeling: left ventricular mass index (LVMI; g/m?) and interventricular septum end-diastole (IVSD;
mm); Box plots
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15) Supplement
Supp. Table 1

Parameters

Body mass index [kg/m2]

Diabetes

Currently smoking

Hypertension

Dyslipidaemia

BPsys [mmHg]

Bpdias [MmMHg]

HbA1c [%]

Total cholesterol [mg/dl]

LDL-C [mg/dl]

Troponin | [pg/ml]

NTproBNP [pg/ml]

Heart rate [bpm]

RR interval [ms]

PQ interval [ms]

P duration [ms]

QRS [ms]

QTc (Bazett) [ms]

Left ventricular ejection fraction [%]

IVSD [mm]

Relative wall thickness

Left ventricular mass index [g/m?]

E/A

E/e'

Diastolic Dysfunction

Left atrial volume index [ml/m?]

Left atrial ejection fraction [%]

Left atrial strain [%]

ABI mean

Carotid intima-media thickness
[mm]

Carotid plaques/stenosis

gHTN - Model 1%

0Odds ratio (95% Cl)
1.68 (0.86 — 2.50)
0.83 (0.41-1.58)
0.74 (0.44 — 1.20)
4.64 (2.82 - 7.95)
1.09 (0.70 — 1.66)
6.41 (3.25 -9.57)
1.32 (-0.37-3.02)
-0.01 (-0.08 — 0.06)
-3.92 (-11.05 - 3.21)
-2.48 (-9.08 —4.11)
-0.02 (-0.58 —0.54)
5.71(-33.01 - 44.43)
-0.99 (-3.13-1.14)
10.51 (-15.93 — 36.95)
-0.45 (-5.60 — 4.70)
2.58 (-0.83 —5.98)
-1.25(-3.47 = 0.97)
-1.87 (-5.76 —2.02)

0.10 (-1.01-1.22)

0.40 (0.14 - 0.67)
0.00 (-0.01 -0.02)

4.29 (0.88 - 7.71)

-0.04 (-0.11-0.03)
0.02 (-0.39 - 0.44)
1.13 (0.60 - 2.01)

0.07 (-0.76 — 0.90)

4.54 (-1.01 - 10.09)
-2.57 (-6.80 - 1.67)
-0.02 (-0.05 — 0.00)

-0.01(-0.03 - 0.01)
1.19 (0.80 - 1.77)

p-value
<0.001
0.59
0.25
<0.001
0.71
<0.001
0.13
0.76
0.28
0.46
0.94
0.77
0.36
0.44
0.86
0.14
0.27
0.35

0.86

0.003
0.55

0.014

0.25
0.91
0.70

0.87

0.11
0.24
0.06

0.25

0.39

gDM - Model 1+

0Odds ratio (95% Cl)
0.12 (-1.43 — 1.66)
10.20 (4.34 - 23.37)
0.61 (0.22 - 1.40)
0.50 (0.23 - 1.10)
0.76 (0.29 - 1.83)
-5.50 (-11.33-0.34)
-2.78 (-5.87 - 0.31)
0.02 (-0.12 - 0.15)
-10.68 (-23.72 — 2.35)
-7.18 (-19.34 - 4.98)
-0.22 (-1.22 - 0.78)

-31.69 (-103.02 - 39.65)

0.31(-3.59-4.21)
-9.58 (-57.89 — 38.74)
2.21(-7.40 - 11.83)
-0.22 (-6.59 — 6.15)
-2.27 (-6.30 - 1.76)
-6.08 (-13.12 — 0.96)

-0.71(-2.90 — 1.48)

-0.09 (-0.58 - 0.40)
-0.01 (-0.03 - 0.02)

0.40 (-5.38 - 6.17)

0.04 (-0.08 —0.16)
0.05 (-0.72 - 0.82)
0.95 (0.21 - 3.16)

-0.44 (-1.81-0.92)

7.49 (-12.03 - 27.01)
0.21(-7.15-7.57)
0.04 (-0.01 - 0.09)

-0.02 (-0.05 - 0.02)
1.55 (0.70 — 3.27)

p-value
0.88
<0.001
0.28
0.09
0.56
0.07
0.08
0.81
0.11
0.25
0.66
0.38
0.88
0.7
0.65
0.95
0.27
0.09

0.53

0.72
0.6

0.89

0.48
0.91
0.94

0.52

0.45
0.96
0.17

0.41

0.26

22

EGWG - Model 1t

0Odds ratio (95% Cl)
3.62 (3.03 - 4.21)
1.17 (0.68 — 1.95)
1.55 (1.11 - 2.13)
0.97 (0.71-1.32)
0.93 (0.64 — 1.34)
-1.09 (-3.54 - 1.36)
-0.71 (-2.01-0.59)
-0.04 (-0.09 - 0.02)
-0.44 (-5.88 — 5.00)
0.37 (-4.66 — 5.40)
0.18 (-0.25-0.61)
21.90 (-7.69 — 51.49)
0.86 (-2.51-0.78)
12.58 (-7.80 — 32.97)
-3.12 (-7.11-0.86)
-1.12 (-3.78 —1.54)
0.85(-0.81—2.51)
1.22 (-1.76 — 4.19)

0.36 (-0.48 — 1.19)

0.11 (-0.10-0.31)
0.00 (-0.01 - 0.02)

1.95 (-0.61 — 4.50)

-0.04 (-0.09 - 0.01)
-0.04 (-0.35 - 0.28)
1.04 (0.61-1.72)

-0.67 (-1.33--0.01)

1.71(-3.04 - 6.47)
-3.06 (-6.27 — 0.15)
-0.01 (-0.03 - 0.01)

0.01 (-0.01-0.02)
1.00 (0.71 - 1.39)

p-value
<0.001
0.56
0.008
0.83
0.72
0.38
0.29
0.19
0.87
0.89
0.40
0.15
0.30
0.23
0.13
0.41
0.31
0.42

0.40

0.32
0.40

0.14

0.1
0.82
0.88

0.047

0.48
0.06
0.22

0.26

0.99

Fetal Birth weight >4kg - Model 1t

0Odds ratio (95% Cl) p-value
1.20 (0.53 - 1.87) <0.001
0.75 (0.38 - 1.37) 0.38
1.00 (0.68 — 1.42) 0.98
0.66 (0.48 — 0.90) 0.010
1.03 (0.69 —1.51) 0.89
-2.81 (-5.37 —-0.25) 0.031
-1.89 (-3.24 — -0.54) 0.006
-0.04 (-0.10 - 0.02) 0.21
1.20 (-6.88 — 4.47) 0.68
-0.94 (-6.19 — 4.31) 0.73
-0.23 (-0.67 —0.22) 0.32

17.97 (-14.23 -50.17) 0.27
-1.82 (-3.56 —-0.08) 0.040
19.73 (-1.81-41.27) 0.07

2.34(-1.93-6.61) 0.28
3.27 (0.46 — 6.08) 0.023
-0.04 (-1.83 - 1.75) 0.97
1.07 (-2.09 — 4.23) 0.51
-0.23 (-1.12 - 0.65) 0.60
0.01 (-0.21-0.22) 0.95
-0.00 (-0.01 - 0.01) 0.52
0.32 (-2.35-2.99) 0.82
-0.00 (-0.05 — 0.05) 0.96
-0.39 (-0.72 - -0.06) 0.019
0.84 (0.47 — 1.45) 0.56
0.54 (-0.12 — 1.19) 0.11
3.80(-1.77-9.37) 0.18
-1.12 (-4.46 - 2.22) 0.51
0.00 (-0.02 — 0.02) 0.79
0.03 (0.01 — 0.04) 0.001
0.93 (0.65 — 1.32) 0.69

Fetal Birth weight <2,5kg -

Model 1+

0Odds ratio (95% Cl)
-0.44

1.41

1.12

1.09

1.13

2.04

-0.60

-0.05 (-0.12 - 0.01)
-1.27 (-7.72 - 5.19)
3.02 (-9.01-2.97)
0.04 (-0.47 —0.54)
0.20 (-36.30 — 35.89)
-1.52 (-3.47 - 0.44)
23.56 (-0.76 — 47.87)
4.74 (-0.04 - 9.51)
2.69 (-0.46 — 5.85)
0.60 (-1.41-2.62)
0.95 (-2.60 — 4.50)

0.65 (-0.33 - 1.64)

0.11 (-0.14 — 0.36)
0.01 (-0.01 - 0.02)

2.01(-0.99 - 5.01)

-0.03 (-0.09 - 0.03)
0.66 (0.28 — 1.03)
2.10 (1.26 - 3.44)

0.62 (-0.10 - 1.34)

0.56 (-4.16 — 5.28)
-2.05 (-5.66 — 1.56)
-0.02 (-0.04 —0.01)

-0.02 (-0.04 — -0.00)
1.02 (0.68 — 1.49)

p-value
0.26
0.29
0.59
0.66
0.59
0.17
0.45
0.11
0.70
0.32
0.89
0.99
0.13
0.06
0.05
0.10
0.56
0.6

0.19

0.39
0.27

0.19

0.3
0.001
0.004

0.09

0.82
0.27
0.14

0.041

0.94



Supp. Table 1: Demographic characteristics and electrocardiographic, echocardiographic and vascular
parameters in women with adverse pregnancy outcomes gestational hypertension (gHTN),
gestational diabetes (gDM), excessive gestational weight gain (EGWG), high (>4kg) and low (<2.5kg)
fetal birth weight vs. those without — regression models; Model 1t: adjusted for age, BMI, type I
diabetes mellitus, hypertension| Bold font: p <0.05; Smoking: current smoking upon inclusion; BPsys:
systolic blood pressure; BPgi,: diastolic blood pressure; Body mass index (weight/height2); HbA1.:
Glycated hemoglobin Al.: LDL-C: Low-density lipoprotein cholesterol; NTproBNP: N-terminal
prohormone of brain natriuretic peptide; IVSD [mm)]: Interventricular septal thickness at end
diastole; Relative Wall Thickness (2x posterior wall thicknes/ left ventricular diastolic diameter); LVMI
[g/m?]: left-ventricular mass index (Left ventricular mass/Body Surface Area); LAVI [mL/m?]: Left
atrial volume index (Left atrial volume/Body Surface Area); ABI: Ankle-brachial index; CIMT[mm]:
Carotid intima-media thickness

Su pp. Table 2 EGWG + Birth weight >4kg; EGWG + Birth weight >4kg;

Model 1t Model 2F
Parameters Odds ratio (95% Cl) p-value | Odds ratio (95% Cl) p-value
HbAlc [%] 0.01(-0.13-0.11) 0.84 -0.01 (-0.12-0.11) 0.93
Total cholesterol [mg/dl] -4.79 (-16.29 - 6.72) 0.42 -4.85 (-16.20 — 6.50) 0.40
LDL-C [mg/dI] -3.85 (-14.44 - 6.73) 0.48 -4.08 (-14.55 - 6.39) 0.45
Troponin | [pg/ml] 0.85(-0.03 -1.74) 0.06 0.86 (-0.03 - 1.74) 0.06
NTproBNP [pg/ml] 52.20(-12.11 - 116.51) 0.11 54.09 (-10.27 — 118.44) 0.1
Heart rate [bpm] -1.45 (-4.91-2.02) 0.41 -1.36 (-4.82 — 2.10) 0.44
RR interval [ms] 25.90 (-17.08 — 68.88) 0.24 25.23 (-17.70 — 68.16) 0.25
PQ interval [ms] 3.94 (-4.57 — 12.45) 0.36 3.75 (-4.75 - 12.25) 0.39
P duration [ms] 3.17 (-2.40 - 8.75) 0.26 3.07 (-2.49 — 8.64) 0.28
QRS [ms] 1.06 (-2.51-4.62) 0.56 0.99 (-2.50 — 4.49) 0.58
QTc (Bazett) [ms] 5.93 (-0.39 - 12.24) 0.07 6.07 (-0.24 — 12.37) 0.06
Left ventricular ejection fraction [%] | -0.04 (-1.79 -1.72) 0.97 -0.04 (-1.80-1.73) 0.97
IVSD [mm] 0.25(-0.21-0.70) 0.28 0.22 (-0.23 -0.67) 0.33
Relative wall thickness -0.00 (-0.03 - 0.02) 0.78 -0.00 (-0.03 - 0.02) 0.73
Left ventricular mass index [g/m?] 3.64 (-1.70 — 8.98) 0.18 3.41(-1.91-8.73) 0.21
E/A -0.08 (-0.18 — 0.02) 0.16 -0.08 (-0.18 — 0.02) 0.13
E/e' -0.24 (-0.91 - 0.43) 0.49 -0.25 (-0.91 - 0.42) 0.47
Diastolic Dysfunction 1.14 (0.32-3.19) 0.82 1.05 (0.29 — 3.00) 0.93
Left atrial volume index [ml/m?] 0.20 (-1.24 - 1.64) 0.78 0.19 (-1.24 - 1.62) 0.79
Left atrial ejection fraction [%] 2.17 (-7.77 - 12.11) 0.67 1.24 (-8.86 — 11.33) 0.81
Left atrial strain [%] -9.81(-17.73 —-1.89) 0.02 -9.79 (-17.69 — -1.89) 0.015
ABI mean 0.01 (-0.03 - 0.05) 0.54 0.01 (-0.03 - 0.05) 0.54
Carotid intima-media thickness [mm] | 0.05 (0.01 — 0.08) 0.007 0.05 (0.01 - 0.08) 0.006
Carotid plaques/stenosis 1.14 (0.53 -2.27) 0.73 1.17 (0.54 — 2.36) 0.67

Supp. Table 2: Demographic characteristics and electrocardiographic, echocardiographic and vascular
parameters in women with adverse pregnancy outcomes excessive gestational weight gain (EGWG)
and high fetal birth weight vs. those without — regression models: Model 17: adjusted for age, BMI,
diabetes, hypertension; Model 2%: adjusted for age, BMI, type Il diabetes mellitus, hypertension,
dyslipidaemia, smoking | Bold font: p <0.05; BP,,.: systolic blood pressure; BP4i,: diastolic blood
pressure; Body mass index (weight/height?); HbA1.: Glycated hemoglobin Al.: LDL-C: Low-density
lipoprotein cholesterol; NTproBNP: N-terminal prohormone of brain natriuretic peptide; IVSD [mm]:
Interventricular septal thickness at end diastole; Relative Wall Thickness (2x posterior wall thicknes/
left ventricular diastolic diameter); LVMI [g/m?]: left-ventricular mass index (Left ventricular
mass/Body Surface Area); LAVI [mL/m?]: Left atrial volume index (Left atrial volume/Body Surface
Area); ABI: Ankle-brachial index; CIMT[mm]: Carotid intima-media thickness
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APO
gHTN

gDM

Weight gain >20kg

Birth weight >4kg

Supp. Table 3: Manifest cardiovascular disease in women with adverse pregnancy outcomes (APO)
gestational hypertension (gHTN), gestational diabetes (gDM), excessive gestational weight gain
(EGWG) or high (>4kg) fetal birth weight vs. those without - regressions models. Model 1: adjusted
for age, BMI, diabetes, hypertension; Model 2%: adjusted for age, BMI, type Il diabetes mellitus,

Manifest CV disease
Myocardial infarction
Stroke

Heart failure

Atrial fibrillation
Myocardial infarction
Stroke

Heart failure

Atrial fibrillation
Myocardial infarction
Stroke

Heart failure

Atrial fibrillation
Myocardial infarction
Stroke

Heart failure

Atrial fibrillation

Model 1t

Odds Ratio (Cl 95%)
3.06 (0.95 — 8.54)
0.18 (0.01-0.87)
1.78 (0.84 — 3.52)
1.31(0.62 — 2.54)
2.15(0.11 - 13.42)
0.00 (0.00 - 519337.13)
0.00 (0.00 — 2396.98)
0.00 (0.00 — 1781.21)
1.13 (0.25-3.61)
2.14 (0.98 — 4.41)
1.71 (0.85—3.29)
1.26 (0.66 —2.31)
0.81(0.13 —2.90)
0.46 (0.11 -1.30)
0.89 (0.36 — 1.90)
0.81(0.36-1.61)

hypertension, dyslipidaemia, smoking | Bold font: p <0.05
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p-value
0.042
0.1
0.1
0.44
0.5
0.98
0.98
0.98
0.85
0.046
0.12
0.47
0.78
0.20
0.78
0.57

Model 2%
Odds Ratio (Cl 95%)
3.27 (0.94 - 10.07)
0.17 (0.01-0.83)
1.78 (0.83 —3.55)
1.32 (0.62 —2.59)
3.06 (0.15-21.43)
0.00
0.00 (0.00 - 1919.51)
0.00 (0.00 — 1645.77)
1.06 (0.23 —3.53)
2.20 (1.00 - 4.62)
1.59 (0.78 — 3.09)
1.23(0.63-2.30)
0.67 (0.10 - 2.57)
0.46 (0.11-1.31)

(

(

—_= ===

0.84 (0.33-1.81)
0.85(0.38-1.71)

0.00 — 8446499380863.99)

p-value
0.046
0.09
0.12
0.44
0.33
0.99
0.98
0.98
0.93
0.042
0.18
0.52
0.61
0.21
0.67
0.67



Supplement table 4

Mulitvariable regression modelst

Gestational hypertension

Gestational diabetes

Excessive weight gain

Parameters Odds ratio (95% Cl) p-value

0.86 (0.41 - 1.66)

0.66

p adjust

0Odds ratio (95% Cl)

p-value

p adjust

Odds ratio (95% Cl) p-value

0.74 (0.43 - 1.19)

0.23

0.23(-1.31-1.77)

0.61(0.23 - 1.41)

0.77

0.77

1.16 (0.66 — 1.98)

0.51(0.23-1.13)

0.98 (0.72 - 1.35)

0.92

p adjust

0.92

Dyslipidaemia *** 1.12 (0.72 - 1.72) 0.60 0.60 0.78 (0.29 — 1.89) 0.60 0.59 0.86 (0.59 — 1.25) 0.44 0.44
-5.56 (-11.39-0.27) 0.06 0.09 -0.82(-3.29 - 1.64) 0.51 0.60
dBP [mmHg] 1.28 (-0.41 - 2.97) 0.14 0.19 -2.89 (-5.98 - 0.19) 0.07 0.09 -0.58 (-1.89 - 0.72) 0.38 0.53
HbALc [%] -0.01 (-0.08 - 0.07) 0.88 0.88 0.03 (-0.10 - 0.16) 0.68 0.68 -0.04 (-0.10 - 0.01) 0.13 0.15
Total cholesterol [mg/dl] -3.25 (-10.30 - 3.79) 0.37 0.49 -10.76 (-23.65 — 2.13) 0.10 0.16 -1.14 (-6.55 — 4.28) 0.68 0.68
LDL-C [mg/dl] -2.17 (-8.70 — 4.36) 0.51 0.64 -7.70 (-19.74 — 4.35) 0.21 0.28 -0.45 (-5.45 — 4.55) 0.86 0.97
Troponin | [pg/ml] -0.02 (-0.58 — 0.54) 0.93 0.93 -0.20 (-1.20 - 0.80) 0.70 0.80 0.18 (-0.25 - 0.61) 0.41 0.47
NTproBNP [pg/ml] 5.94 (-32.87 - 44.75) 0.76 0.76  -30.44 (-101.89 — 41.00) 0.40 046  21.72(-8.10-51.54) 0.15 0.20
Heart rate [bpm] -0.91(-3.05-1.22) 0.40 0.49 0.51 (-3.39 - 4.40) 0.80 0.80 -0.98 (-2.63 — 0.68) 0.25 0.33
RR interval [ms] 9.84 (-16.58 — 36.25) 0.47 0.53  -11.40 (-59.71 — 36.90) 0.64 0.74  13.63 (-6.82—34.09) 0.19 0.26
PQ interval [ms] -0.48 (-5.63 — 4.67) 0.85 0.85 1.88(-7.72 - 11.49) 0.70 0.80 -2.92 (-6.93 — 1.08) 0.15 0.30
P duration [ms] 2.61(-0.78 - 6.01) 0.13 0.18 -0.24 (-6.60 - 6.12) 0.94 0.94 -0.93 (-3.60 - 1.74) 0.50 0.63
QRS [ms] -1.31(-3.49-0.87) 0.24 0.35 217 (-6.13-1.78) 0.28 0.32 0.91 (-0.75 - 2.56) 0.28 0.45
QTc (Bazett) [ms] -1.77 (-5.65 - 2.12) 0.37 0.50 5.67 (-12.71-1.36) 0.11 0.18 1.27 (-1.72 - 4.26) 0.41 0.54
Left ventricular ejection fraction [%] 0.12 (-1.01-1.24) 0.84 0.84 -0.70 (-2.90 - 1.50) 0.53 0.53 0.39 (-0.46 —1.24) 0.37 0.49
-0.08 (-0.56 — 0.41) 0.76 0.76 0.08 (-0.13-0.29) 0.47 0.47
Relative wall thickness 0.01 (-0.01-0.02) ) 0.53 -0.01 (-0.03 - 0.02) 0.63 0.64 0.00 (-0.01 - 0.01) 0.58 0.64
_ 0.57 (-5.19 - 6.34) 0.85 0.85 1.74 (-0.83 — 4.30) 0.18 0.21
E/A -0.04 (-0.11 - 0.03) 0.25 0.40 0.04 (-0.08 - 0.16) 0.50 0.58 -0.04 (-0.09 - 0.01) 0.09 0.15
Efe' 0.06 (-0.35 — 0.48) 0.76 0.81 0.11 (-0.66 — 0.88) 0.78 0.78 -0.06 (-0.38 — 0.26) 0.71 0.81
Diastolic Dysfunction *** 1.22 (0.65 - 2.18) 0.52 0.66 0.97 (0.21-3.28) 0.97 0.97 0.99 (0.58 — 1.64) 0.96 0.96
0.04 (-0.78 — 0.86) 0.93 0.93 -0.62 (-1.96 - 0.73) 0.37 0.42 _j
Left atrial ejection fraction [%] 4.75 (-0.83 — 10.34) 0.10 0.24 7.59 (-11.89 — 27.08) 0.44 0.71 1.63 (-3.28 - 6.53) 0.51 0.68
Left atrial strain [%] -2.52 (-6.76 - 1.72) 0.24 0.33 0.67 (-6.69 — 8.03) 0.86 0.86 -2.83 (-6.06 — 0.40) 0.09 0.20
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ABI mean -0.02 (-0.05 - 0.00) 0.05 0.07 0.03 (-0.02 - 0.08) 0.18 0.24 -0.01(-0.03 -0.01) 0.19 0.25

Carotid intima-media thickness [mm] -0.01 (-0.03 - 0.01) 0.26 0.35 -0.01 (-0.05 - 0.02) 0.47 0.54 0.01 (-0.01-0.02) 0.26 0.30
Carotid plaques/stenosis *** 1.23(0.81-1.84) 0.32 0.36 1.70 (0.76 — 3.65) 0.18 0.24 0.96 (0.68 — 1.34) 0.80 0.80
0.12 3.69 (0.17 - 30.81) 0.28 0.53 1.19 (0.26 — 4.05) 0.80 0.99

*** |ogistic regression models

Supplement table 5

Mulitvariable regression modelst

High birth weight Low fetal birth weight
Parameters 0Odds ratio(95% Cl) p-value p adjust 0Odds ratio (95% Cl) p-value p adjust
-0.47 (-1.24-0.29) 0.22 0.22
0.77 (0.39-1.42) 1.40 (0.70 - 2.61) 0.31 0.33
0.99 (0.68 — 1.42) 1.08 (0.71 — 1.60) 0.72 0.72
1.08 (0.75 — 1.56) 0.69 0.69
Dyslipidaemia *** 1.01 (0.67 — 1.49) 0.96 0.96 1.11(0.71 - 1.70) 0.64 0.64
2.32 (-0.58 —5.21) 0.12 0.16
-0.57 (-2.11-0.96) 0.46 0.65
HbAlc [%] -0.04 (-0.09 - 0.02) 0.23 0.26 -0.05 (-0.12 - 0.01) 0.11 0.12
Total cholesterol [mg/dl] -0.76 (-6.37 — 4.85) 0.79 0.79 -2.35(-8.74 - 4.04) 0.47 0.47
LDL-C [mg/dI] -0.75 (-5.94 — 4.45) 0.78 0.94 -4.35 (-10.30 - 1.59) 0.15 0.20
Troponin | [pg/ml] -0.22 (-0.67 — 0.22) 0.33 0.44 0.06 (-0.45 — 0.56) 0.83 0.94
NTproBNP [pg/ml] 17.60 (-14.69 — 49.89) 0.29 0.33 0.68 (-35.57 — 36.94) 0.97 0.97
RR interval [ms] 18.79 (-2.78 — 40.35) 0.09 0.12 23.82 (-0.55 - 48.19) 0.06 0.09
PQ interval [ms] 2.14 (-2.14 - 6.42) 0.33 0.44 4.73 (-0.06 - 9.52) 0.05 0.14
QRS [ms] -0.03 (-1.79-1.73) 0.97 0.97 0.79 (-1.19-2.77) 0.43 0.58
QTc (Bazett) [ms] 1.01(-2.15-4.16) 0.53 0.67 1.22 (-2.34-4.77) 0.50 0.67
Left ventricular ejection fraction [%] -0.22 (-1.11-0.66) 0.62 0.64 0.65 (-0.34 — 1.64) 0.20 0.32
IVSD [mm] -0.00 (-0.22 - 0.22) 0.99 0.99 0.13 (-0.12 - 0.38) 0.30 0.30
Relative wall thickness -0.00 (-0.01-0.01) 0.51 0.58 0.01 (-0.01-0.02) 0.24 0.34
Left ventricular mass index [g/m?] 0.28 (-2.38 — 2.94) 0.83 0.83 2.37 (-0.63 - 5.38) 0.12 0.16
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E/A -0.00 (-0.05 - 0.05) 0.98 0.98 -0.03 (-0.09-0.03) 0.33 0.43

E/e' -0.40 (-0.72 —-0.07) 0.017 0.028 0.69 (0.31-1.07) <0.001 <0.001
Diastolic Dysfunction *** 0.82(0.45-1.42) 0.49 0.66 2.19 (1.30 - 3.60) 0.002 0.005
Left atrial volume index [ml/m?] 0.52 (-0.12-1.17) 0.11 0.18 0.50 (-0.21-1.21) 0.17 0.27
Left atrial ejection fraction [%] 3.59 (-2.01-9.19) 0.21 0.38 0.11 (-4.79 - 5.00) 0.97 0.97
Left atrial strain [%] -1.08 (-4.42 — 2.26) 0.53 0.70 -1.98 (-5.61 — 1.65) 0.28 0.38
ABI mean 0.92 (0.64 —1.32) 0.67 0.81 -0.02 (-0.04 - 0.01) 0.14 0.19
Carotid intima-media thickness [mm] 0.03 (0.01 - 0.04) 0.001 0.001 -0.02 (-0.04 - -0.00) 0.046 0.07
Carotid plaques/stenosis *** 0.00 (-0.02 - 0.02) 0.67 0.67 0.98 (0.66 — 1.45) 0.93 0.93
Myocardial infarction *** 0.67 (0.10—2.57) 0.61 0.97 2.99 (0.79-9.29) 0.07 0.20
Stroke *** 0.46 (0.11-1.31) 0.21 0.33 0.20 (0.01 -0.94) 0.11 0.18

Table 4& 5: Demographic characteristics and electrocardiographic, echocardiographic and vascular parameters in women with adverse pregnancy outcomes gestational
hypertension, gestational diabetes, excessive gestational weight gain, high (>4kg) and low (<2.5kg) fetal birth weight vs. those without (APO) — multivariable regression
models; *** logistic regression modelst: adjusted for age, type Il diabetes mellitus, hypertension, dyslipidaemia, smoking; p adjust: adjusted p values according to
Benjamini-Hochberg | Bold font: p <0.05; Smoking: current smoking upon inclusion; sBP: systolic blood pressure; dBPT: diastolic blood pressure; Body mass index
(weight/height?); HbA1.: Glycated hemoglobin Al.: LDL-C: Low-density lipoprotein cholesterol; NTproBNP: N-terminal prohormone of brain natriuretic peptide; IVSD [mm]:
Interventricular septal thickness at end diastole; Relative Wall Thickness (2x posterior wall thicknes/ left ventricular diastolic diameter); LVMI [g/m?]: left-ventricular mass
index (Left ventricular mass/Body Surface Area); LAVI [mL/m?]: Left atrial volume index (Left atrial volume/Body Surface Area); ABI: Ankle-brachial index; CIMT[mm]: Caroti
intima-media thickness
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Supp.-Figure 1: Box plots. Left: women with gestational hypertension and carotid intima-media

thickness (mm); right: women with gestational diabetes and indicators of left-ventricular remodeling:
interventricular septum end-diastole (IVSD; mm)
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Supp.-Figure 2: Box plots; women with gestational diabetes and carotid intima-media thickness (mm;

left) and indicators of left-ventricular remodeling: left ventricular mass index (LVMI; g/m?; right)

Weight gain more than 20kg and IMT mean Birth weight more than 4000g and IVSD
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Supp.-Figure 3: Box plots. Left: women with excessive gestational weight gain (>20kg) and carotid
intima-media thickness (mm); right: women that reported high fetal birth (>4kg) and indicators of
left-ventricular remodeling: interventricular septum end-diastole (IVSD; mm)
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Birth weight more than 4000g and LVMI Birth weight less than 2500g and IVSD
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Supp.-Figure 4: Box plots. Left: women that reported high fetal birth (>4kg) and indicators of left-
ventricular remodeling: left ventricular mass index (LVMI; g/m?); right: women that reported low
fetal birth (<2.5kg) and indicators of left-ventricular remodeling: interventricular septum end-diastole
(IVSD; mm)
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Supp.-Figure 5: Box plots. Women that reported low fetal birth (<2.5kg) and indicators of left-
ventricular remodeling: interventricular septum end-diastole (IVSD; mm)
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Supp.-Figure 6: A principal component analysis was done for a better understanding of the
underlying variances within the data. The analysis was done on the scaled numeric data. As the first
component shows none of the variables have a strong correlation to PC1 meaning that none of them
can be explained by another variable. As the plot shows most of the variables are distributed over
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the first two components. Only cholesterol and diastolic blood pressure (dBP) seem to have a similar
direction.
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Highlights

A history of previous adverse pregnancy outcomes was a common finding in a middle-aged
urban female population

Women with APO had more pronounced CV risk profiles and disease, possibly triggered or
aggravated during pregnancy

A history of gestational hypertension was associated with left ventricular remodeling and

myocardial infarction

Weight gain>20kg and birth weight>4kg corelated with lower left-atrial strain and higher
carotid intima-media thickness

A history of APO may indicate women in a community at increased risk of adverse
cardiovascular outcomes in later life
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