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Abstract

Objectives: the aim is to determine the prevalence of hypertensive disorders and to describe the
sociodemographic aspects and risk factors for preeclampsia, gestational hypertension and intrauterine
growth restriction.

Methods: a descriptive cross-sectional study. Maternal characteristics, history from the first prenatal
visit and outcomes were obtained. The prevalence and percentages were calculated and described.

Results: the prevalence of hypertensive disorders was 12.7%, preeclampsia was 8.0%, followed by
gestational hypertension at 4.7%. Of the preeclampsia, 54.8% were severe and 11.9% were of early
onset. Moreover, 56.5% of the severe preeclampsia had preterm deliveries. IUGR had a prevalence of
5.3%. Based on maternal history, the most relevant risk factors were a family and personal history of
preeclampsia and IUGR.

Conclusions: we found a considerable prevalence of preeclampsia with a high percentage of
preterm deliveries, associated with varying severity. This data helps health professionals to be aware of
the risk factors that can be followed up for preventing complications. The determination of the risk of
developing a hypertensive disorder during pregnancy is fundamental to encouraging proper counseling
and care for these women through gestation.

Key words Preeclampsia, Pregnancy induced hypertension, Intrauterine growth restriction, Risk
factors, Prevalence, Pregnancy outcomes
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Introduction

Hypertensive disorders during pregnancy need to be
effectively treated promptly to prevent complications
in the mother-child dyad.! Preeclampsia is an important
cause of morbidity and mortality in maternal and perinatal
populations.> It affects about 2-3% of all pregnancies in
developed countries, causing 18% of maternal deaths and
approximately 40% of fetal mortality.>* The prevalence of
preeclampsia in emerging countries is higher, about 6-8%.!
Additionally, it leads to preterm deliveries, is associated
with intrauterine growth restriction (IUGR), and increases
the risk of severe complications.®’

Preeclampsia is the primary cause of maternal
morbidity and mortality in Colombia and the second
cause in Bogotd. Mortality associated with hypertensive
disorders, mainly preeclampsia and eclampsia, was 12.2%
in 2012 and 25% in 2013 in Bogota.*** The incidence in
Colombia has varied, between 3% and 14% depending
on the city.

Multiple groups are working worldwide to research
and design guidelines to improve the management of
hypertensive disorders to reduce this problem.®!* All
follow their patients by using maternal history and
demographic characteristics'® or assessing biophysical and
biochemical markers,' which is necessary for evaluating
the risk of developing hypertensive disorders during
pregnancy.

The objective of this study was to determine the
prevalence of hypertensive disorders and to describe
the sociodemographic aspects and risk factors for
preeclampsia, gestational hypertension and intrauterine
growth restriction in a high-risk population.

Methods

This descriptive study based on a prospective cohort was
done including the pregnant women of the following three
main institutions at Bogota-Colombia, Ecodiagndstico El
Bosque Diagnostic Unit Centre, Fundacion Salud Bosque
- Clinica El Bosque, and South West Health Services Unit-
Hospital Occidente de Kennedy.

To determine the sample size, sensitivity—89%
(CI95%=69.8-97.4); with an error of 5% and a statistical
power of 95%, was determined'*'* by combining
the pulsatility index of the uterine artery with newer
serological tests. This resulted in a sample size of 434
patients. With the addition of a margin of error of 20%, a
total of 566 patients were enrolled. Patients were selected
based on admission to the gynecology-obstetrics service,
taking into account eligibility criteria.

Between October 2014 and May 2018, 566 pregnant
women were studied at 11-14 weeks of pregnancy with
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a fetal crown-rump length (CRL) of 45 to 84 mm. Twin
pregnancies (n=6) and women without known maternal
and perinatal outcomes (n = 33) were excluded. In total,
527 women were analyzed.

Medical history was taken at the time of admission
to the study with attention being paid to hypertension and
IUGR risk factors.

Maternal data included age, racial origin (Caucasian,
Afro-Caribbean, Asian, or mixed), economic level (low,
medium, or high), smoking habits, method of conception,
obesity, personal chronic pathologies (hypertension,
systemic lupus erythematosus, renal pathology,
antiphospholipid syndrome, chronic kidney disease, and
pre—gestational or gestational diabetes mellitus), and a
personal and family history of preeclampsia and IUGR.
An obstetrical history including parity, paternity, and a
history of miscarriage was recorded.>'>!¢

The outcomes associated with hypertensive disorders,
IUGR, management of delivery, and the newborn’s clinical
course, were collected from clinical records.

The following definitions were used:

Gestational Hypertension: Onset of high blood
pressure after 20 weeks of pregnancy, without proteinuria.®

Preeclampsia: Obstetric disease with systolic blood
pressure >140 mmHg or diastolic blood pressure >90
mmHg when obtained at least 2 times more than 4 hours
apart, in pregnant women over 20 weeks of gestation,
without a history of chronic hypertension, and proteinuria
>0.3 g on 24 hours collection or a protein/creatinine ratio
>0.3 and the absence of any criteria of severe preeclampsia
(any symptoms that indicated organ damage or blood
pressure >160/110).51517

Early preeclampsia: Preeclampsia with an onset at<34
weeks of gestation.!'

Late preeclampsia: Preeclampsia with an onset >34
weeks of gestation.'®

IUGR: Fetal or neonatal weight below the 10"
percentile for gestational age”!® associated with Doppler
Feto-placentary signs of hemodynamic fetal redistribution
secondary to altered circulatory flow or weight below the
3rd percentile for gestational age.?!

Written informed consent was obtained from all
participants. The Ethical Committee of Universidad El
Bosque approved the study. Ethical principles for human
research based on the Helsinki Declaration and Colombian
Resolution 8430 of 1993 were followed in this study, and
it was classified as an investigation with minimal risk.?>?3
The privacy of each patient was respected throughout
the study.

The prevalence of each hypertensive disorder was
calculated by determining the frequency of the various
diagnoses and calculating its percentage of the total study
population. The clinical and epidemiological variables

were determined, and confidence intervals were estimated.



Descriptive statistics, categorical variables, and
measures of central tendency for ratio variables were
used. The statistical analysis was carried out using SPSS
version 25.

Results

A total of 566 pregnant women were enrolled between
11 and 14 weeks of pregnancy with a fetal CRL of 45
to 84mm. Twin pregnancies (n=6) and patients without
documentation of maternal and perinatal outcomes (n=33)
were excluded. In total, 527 patients were analyzed.

The average gestational age upon presentation was
12.7+0.69 weeks, the mean maternal age was 27.4+6.4
years, 97.3% were of mixed race, and 49.0% (n=258) were
at a medium socioeconomic level, whereas 46.7% (n=246)
were of low socioeconomic level. The socioeconomic level
has been described as one of the main factors placing a
woman at risk for preeclampsia.’

Of the women, 8.9% were obese, whereas 9.5% were
of low weight. Overall, 6.6% had hypothyroidism, 3.0%
had gestational diabetes, 2.1% had chronic hypertension,
and 1.9% were anemic (Table 1). Additionally, 8.4% of
the women smoked and 3.6% had other exposure to toxic
materials.

Of the women, 36.2% were primigravid, and
63.8% were multigravid. Of the multigravid women,
this pregnancy represented primipaternity in 38.7%.
Additionally, 27.8% had a history of abortion before the
16" week of gestation and 2.1% between the 16" and 23
week of gestation.

Atotal 0f 20.5% had a family history of preeclampsia,
12.5% had a personal history of preeclampsia, and 8.3%
and 6.5% had a family history and a personal history of
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IUGR, respectively (Table 1). These are recognized as
risk factors for developing preeclampsia and [UGR.*%1¢

Hypertensive disorders are considered to be a
significant cause of maternal and perinatal morbidity
and mortality, and it is still challenging to be able to
detect high-risk pregnancies.*!?* It was found a 12.7%
prevalence of hypertensive disorders in our population.
The most common hypertension disorders etiology was
preeclampsia, 62.7%, with a prevalence of 8.0%, followed
by gestational hypertension, 37.3%, with a prevalence of
4.7% (Table 2).

Among the women with preeclampsia (62.7%),
34.3% had severe preeclampsia and 28.3% had non-
severe preeclampsia, and there were no cases of eclampsia
(Table 3). Along with pre-eclamptic mothers (severe and
non-severe) had preterm delivery in 38.1% of cases and
full-term delivery in 61.9%. Of all of the severely pre-
eclamptic mothers, 56.5% delivered preterm, whereas
15.8% of the mothers with non-severe preeclampsia
delivered preterm.

It was found that of the 11 women in our study with
a history of chronic hypertension, four of them developed
preeclampsia (36.4%). Panaitescu et al.*® noted that
a history of chronic hypertension, which is present in
1-2% of pregnancies, increased the risk of developing
preeclampsia by 5-6 times. Panaitescu et al.* also noted
that it is possible that women with chronic hypertension
had endothelial dysfunction before pregnancy, which could
lead to the development of preeclampsia without impaired
placentation, just by having this risk factor.

HELLP syndrome was diagnosed in just one of the
pregnant women, with a prevalence of 0.2% and 4.3% of
the severe preeclampsia group.

Table 1

Comorbidities among study pregnant women.

Antecedent N % C195%
Low maternal weight 50 9.5 7.20-12.22
Diabetes Mellitus 3 0.6 0.11-1.65
Gestational diabetes 10 3.0 1.52-5.24
Chronic hypertension 1 2.1 1.10-3.59
Trophoblast disease 1 0.3 0.007-1.64
Systemic lupus erythematous 2 0.4 0.04-1.24
Antiphospholipid antibody syndrome 1 0.2 0.004-1.05
Chronic kidney disease 5 0.9 0.34-2.09
Obesity 47 89 6,70-11.58
Hypothyroidism 35 6.6 4.74-9.01
Anemia 10 1.9 0.96-3.35
Chronic maternal pathology* 21 4.0 2.54-5.92
Family history of preeclampsia 108 20.5 17.21-24.10
Personal history of preeclampsia 42 12.5 9.27-16.37
Family history of IUGR 44 8.3 6.20-10.95
Personal history of IUGR 22 6.5 4.25-9.58

IUGR = Intrauterine growth restriction; Chronic maternal pathology *= Diabetes mellitus, chronic hypertension, systemic lupus erythematous, antiphospholipid antibody

syndrome, chronic kidney disease.
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Table 2

Hypertensive disorders and intrauterine growth restriction in pregnant women.

Intrauterine growth

T H o, 0, 0, 0,
Type of hypertensive disorder N % Cl195% restriction N % Cl195%
Gestational hypertension 25 373 26.38-49.32 IUGR without preeclampsia 23 82.1 64.76-93.15
Preeclampsia 42 62.7 50.68-74.2 IUGR & preeclampsia 5 17.9 6.85-35.24
Severe preeclampsia 23 34.3 23.72-46.26 Non-severe preeclampsia 1 20.0 0.50-71.64
Non-severe preeclampsia 19 28.3 18.56-40 Severe preeclampsia 4 80.0 28.36-99.49
Total 67 100.0 28 100.0
IUGR = Intrauterine growth restriction.
Table 3
Gestational age at delivery according to preeclampsia onset.
Gestational age at Severe preeclampsia Non-severg
. % Cl195% preeclampsia % Cl95% Total %
delivery (n=23)
(n=19)
<34 weeks 5 21.7 8.43-41.8 0 0.0 0.0-17.65 5 11.9
>34 and <37 weeks 8 348 17.64-55-55 3 15.8 3.38-39.58 11 26.2
>37 weeks 9 39.1 21.05-59.8 16 84.2 62.79-95.82 25 59.5
Puerperium 1 4.3 0.11-21.95 0 0.0 0.0-17.65 1 2.4
Total 23 100.0 19 100.0 42 100.0

Early onset preeclampsia, <34 weeks, occurred in
11.9% of our pregnant women, with 88.1% developing
it at 34 weeks of gestation or later (Table 3). Early onset
preeclampsia is associated with preterm delivery before
34 weeks of gestation. However, we found a significant
group of women who developed preeclampsia between
34 and 37 weeks, considered to be an intermediate group,
which also has an increased risk of adverse outcomes due
to preterm delivery.>!3

Moreover, severe preeclampsia concomitant with
early onset is two critical factors that lead to pregnancies
in a frame mark of high risk. In this group this situation
has carried to 21.7% of preterm deliveries, therefore
these data determine an essential public health problem
requiring more efforts at prevention.

Another important outcome is IUGR (Table 2), which
was diagnosed in 28 women with a prevalence of 5.3%.
It was found that 17.9% of these pregnancies with [IUGR
also had preeclampsia. One corresponding to no severe
and four of them severe.

Table 4 notes the distribution of type of delivery
by maternal pathological condition. Of all deliveries,
52.6% were vaginal and 47.4% were by cesarean section.
Cesarean section was more common when preeclampsia
and IUGR were present, 64.3% and 71.4%, respectively.

Of the newborns, 46.1% were female and 53.5%
were male. There was one female stillbirth (0.2%) with a
diagnosis of TUGR that took place during the 29" week.
There were no neonatal deaths reported. IUGR is known
to increase the risk of intrauterine and neonatal death,
with a 1.5% risk of death when the fetal weight is less
than the 10™ percentile, and 2.5% when it is less than the
5% percentile.’
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Of the 527 newborns, the average weight was
2994.4¢g (850-4300g). The newborns of the women with
preeclampsia had an average weight of 2688g (1320-
4059g), in the IUGR it was 2139g (850-2900g), and for
gestational hypertension the newborn’s average weight
was 2966.4 g (2156-3720g).

Table 5 details maternal demographic data stratified
by types of hypertensive disorders. Mothers with severe
preeclampsia were 27.26+6.2 years of age on average
(CI195%=23.2-29.1) and entirely of mixed race, and 47.8%
and 47.8% were from low and medium socioeconomic
status, respectively. Of these mothers, 21.7% had an abortion
before the 16" week and 21.7% had both a personal and
family history of preeclampsia. A total of 13.0% had a family
history of IUGR, 13.0% were obese, 8.7% had chronic
hypertension, and 8.7% were of low weight.

The average age for those with non-severe preeclampsia
was 30.47+4.5 years (C195%=29.8-32.5), and 94.7% were
of mixed race. Of these mothers, 42.1% and 52.6% were
of low and of medium socioeconomic status, respectively;
78.9% of this group were multiparous and 42.1% had a
history of abortion before 16 weeks. A total of 31.6% and
26.3% had a personal and family history of preeclampsia,
respectively. In addition, 15.8% had a personal and
family history of IUGR, 15.8% were obese, 15.8% had
hypothyroidism, and 10.5% had chronic hypertension.

The average age of mothers with an IUGR fetus was
27.1442.1 years (C195%=24.3-31.5), and all were of mixed
race. A total of 46.4% and 50.0% were from a low and
medium socioeconomic level, respectively; 60.7% were
multiparous, and 21.4% had a history of abortion before 16
weeks. There was a history of toxic consumption in 10.7%

of'this group; there was a personal history of preeclampsia
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Table 4

Delivery management according to each maternal pathology.

Pathology (N) Cesarean % €195% Vaginal % €195%

(N) (N)

Total population (527) 250 474 43.19-51.71 277 52.6 48.29-56.81

Preeclampsia (42) 27 64.3 49.05-77.61 15 35.7 22.39-50.95
Severe (23) 18 78.3 58.2-91.57 5 21.7 8.43-41.8
Mild (19) 9 47.4 26.13-69.36 10 52.6 30.64-73.87

IUGR (28) 20 71.4 52.86-85.76 8 28.6 14.24-47.14

Gestational hypertension (25) 12 48.0 29.19-67.25 13 52.0 32.75-70.81

IUGR = Intrauterine growth restriction.

in 14.3%, and low weight occurred in 14.3%. In this group,
there was an incidence of 10.7% for a family history of
preeclampsia, a personal history of IUGR, and a family
history of IUGR. Last, 7.1% of this group were anemic,
and 7.1% had chronic hypertension.

Finally, the average age for the group with gestational
hypertension was 27.39+3.2 years (CI195%=26.5-31.2),
and all were of mixed race. Of this group, 48.0% and
52.0% were from a low and medium socioeconomic
level, respectively. A total of 68.0% were multiparous,
and 36.0% had a history of abortion before 16 weeks.
Additionally, 28.0% of this group were obese, and 16.0%
had hypothyroidism. There was a 20.0% and 16.0%
incidence of a family and personal history of preeclampsia,
respectively, and a 25.0% and 12.0% incidence of a family
and personal history of [IUGR, respectively.

Discussion

Determining the risk of developing a hypertensive disorder
during pregnancy is challenging.’? The main objective in
classifying patients is to be able to intervene and prevent
or delay the onset of preeclampsia, thereby reducing
maternal and perinatal complications.>*!8 Maternal history
and demographic factors provide essential information on
the mother’s clinical status and are major determinants of
risk.342¢ Therefore, these aspects of maternal history must
be elucidated at the first prenatal visit at 11-14 weeks of
gestation.?

One of the main findings in this study was the high
percentage of mothers of low and medium socioeconomic
levels, which has previously been described to be a risk
factor for preeclampsia.’ Also, we found disorders of
weight to be frequent, and obesity has been described
as a primary risk factor for hypertensive disorders,
preeclampsia, and TUGR.*!!¥ Fuchs et al.?” noted that
increasing body mass index was associated with higher
rates of hypertensive disorders, especially preeclampsia
of all levels of severity. Another frequent finding was
gestational diabetes, which also increased the risk for
preeclampsia. It has been previously described that
resistance to insulin and endothelial dysfunction is present

in both gestational diabetes and preeclampsia.?

The prevalence of hypertensive disorders in our
group was 12.7%, which is higher than world data
references, but similar to other data in a Colombian
population.*®? Preeclampsia (8.0%) was the most frequent
type of hypertensive disorder followed by gestational
hypertension with a prevalence of 4.7%. This is similar to
findings in other countries in development, indicating that
ongoing efforts to prevent preeclampsia are necessary.’

The early onset of preeclampsia is important due to its
complications and severity, and it is known to be diagnosed
in 1% of pregnancies.'*'"® Our prevalence of 1.5% is higher
than previously described. This means that a substantial
percentage of pregnant women will be at higher risk of
maternal and perinatal adverse outcomes,'® and efforts
should be made to identify them at their initial obstetrical
visit at 11-14 weeks."!

The significant prevalence of preeclampsia and a high
percentage of preterm deliveries especially associated
with severe preeclampsia that we found represents a
major public health issue. Moreover, it has been described
that preeclampsia is a risk factor for multiple fetal
complications especially prematurity.?’ For that reason, it
is imperative to continue developing strategies to avoid
these unfavorable outcomes.

The overall IUGR prevalence was 5.3% and we
found preeclampsia in 17.9% of mothers with I[UGR. It
must be taken into consideration, that this pathology in
association with preeclampsia is a close sign of it. It has
been noted that preeclampsia can lead to severe forms of
IUGR and that both pathologies may lead to significant
complications.>

Finally, previous studies have delineated risk factors
for hypertension in pregnancy generally, but none, to
our knowledge, have investigated the factors for each
type of hypertensive disorder, as we do.>*!>!® We found
the primary risk factors for hypertensive disorders of
pregnancy were low and medium socioeconomic level,
obesity, chronic hypertension, and hypothyroidism, as
well as a personal and family history of preeclampsia
and a personal and family history of IUGR. We found
that maternal age, nulliparity, and ethnic origin were
not as high-risk as previously described.>!>!¢ Most of
the women who developed any of these pathologies
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noted were multiparous (63.8%). The risk factors for
our population are diverse, and many of the women who
developed hypertensive disorders had none of the risk
factors described in the literature, even though they had
common risk factors such as obesity, chronic hypertension,
or a history of preeclampsia and [UGR.>!1¢

As it has been described that there is little information
on the epidemiology, maternal characteristics and
risk factors for hypertensive disorders in a population
of developing countries. Usually, the data offered is
associated with preeclampsia as it is known worldwide
but, there is a lack of this information concerning [IUGR
and gestational hypertension. Therefore, the strength of
this article is that for the first time they are evaluated
at the same time in a high-risk population and reported
separately. Additionally, a selection limitation was
observed, and it was minimized by clearly describing the
study population’s characteristics.

In conclusion, the prevalence of hypertensive disorders
in this population was higher than worldwide especially for
preeclampsia, associated with a high percentage of preterm
deliveries. Additionally, this population is characterized by
having varied onset and severity of hypertensive disorders.
The determination of the risk for developing hypertensive
disorders is fundamental for giving appropriate prenatal
care. It also provides the opportunity to initiate appropriate
interventions to reduce complications and delay the onset
of hypertensive disorders, over all in preeclampsia.
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