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Abstract

Hypertensive disorders in pregnancy, including gestational hypertension and preeclampsia, are
major contributors to global rates of preterm birth. Both conditions pose significant risks to maternal and
neonatal health, potentially leading to neonatal morbidity, mortality, and long-term complications for
mothers.

This study aimed to evaluate the relationship between hypertensive disorders in pregnancy and the
incidence of preterm delivery. Specifically, it compared preterm birth rates between women with gestational
hypertension or preeclampsia and a control group of normotensive pregnant women.

This case-control study included 81 pregnant women attending the Clinic for Gynecology and
Obstetrics. Participants were enrolled between the 28th and 36th week of gestation and categorized into
two groups: 1) 51 women diagnosed with gestational hypertension or preeclampsia, and 2) 30 normotensive
women. The primary outcome, gestational age at delivery, was compared between the groups. Statistical
analyses were conducted using the Student'st-testand Chi-square test to determine significant differences.

A statistically significant difference in preterm delivery rates was found between the groups (p <
0.001). Of the 25 preterm deliveries in the study group (49%), the majority (72%) occurred between 34-36
weeks of gestation. In contrast, only 2 (6%) of the control group experienced preterm birth, both at 32
weeks of gestation.

Hypertensive disorders in pregnancy significantly increase the risk of preterm birth, with the
majority of cases occurring in the late preterm period. These findings highlight the importance of careful
monitoring and management of hypertensive pregnancies to reduce preterm birth risks.
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Introduction

Preeclampsia is associated with maternal and perinatal morbidity and mortality, affecting 5% to
7% of pregnant women worldwide. Hypertensive disorders in pregnancy, including preeclampsia, occur in
10% of pregnancies and are among the leading causes of maternal and fetal morbidity and mortality.
According to the World Health Organization (WHO), hypertensive disorders contribute to 16% of maternal
deathsin developed countries; however, more than half of these cases could be prevented with appropriate
and timely intervention.

Unfortunately, untimely and incorrect treatment of preeclampsia is prevalent in many regions,
which significantly hampers the ability to deliver timely care and prevent numerous perinatal
complications, including death. Hypertensive diseases in pregnancy are also a major contributor to the
global rise in prematurity. Preterm birth, defined as delivery before 37 weeks of gestation, is the leading
cause of perinatal and infant morbidity and mortality worldwide. It is the single most common cause of
neonatal mortality, with approximately one-third of all infant deaths linked to prematurity. [1-4].

Each year, 15 million babies are born preterm, and between 30% and 50% of these infants die by
the age of five due to complications of prematurity. [5-7].
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Furthermore, asignificant proportion of survivors experience long-term cognitive, visual, learning,
and social impairments. The financial burden on patients, families, healthcare systems, and society at large
is substantial, though difficult to measure accurately. [8, 9].

The onset of preeclampsia during the preterm period is well known to result in induced preterm
delivery, as the only definitive treatment is delivery of the fetus and removal of the placental tissues and
membranes. [10].

Approximately 25% to 30% of all preterm deliveries are associated with preeclampsia. [11]
Current guidelines recommend delivery for women who develop preeclampsia at 37 weeks of gestation,
regardless of the disease severity, as the risks associated with expectant management at this stage clearly
outweigh any potential benefits to the fetus. Delivery is also recommended for women with severe
preeclampsia no later than 34 weeks of gestation. [9,11].

Nonetheless, there are no definitive recommendations concerning the best timing for delivery in
women experiencing mild preeclampsia between 34 and 36 weeks of gestation (late-preterm), especially
for those who continue to be in stable condition. [12].

While it is believed that the majority of late-preterm deliveries in pregnancies with mild
preeclampsia result from maternal or fetal conditions requiring intervention, evidence suggests that
iatrogenic elective late-preterm deliveries may also be a part of obstetrical practice. [13].

Objective
Hypertensive disorders during pregnancy and preterm birth represent two of the most significant
global challenges to maternal and perinatal health. The objective of this study was to examine the
correlation between gestational hypertension/preeclampsia and preterm delivery, comparing the rate of
preterm births in a cohort of women with hypertensive disorders to a control group of normotensive

pregnant women.

Methodoly
This case-control study involved 81 pregnant women who received prenatal care at the Clinic for
Gynecology and Obstetrics. All participants provided written informed consent prior to their inclusion in
the study. Participants were selected between the 28th and 36th week of gestation and divided into two
groups:
1.Study group: 51 women diagnosed with gestational hypertension or preeclampsia
2.Control group: 30 normotensive pregnant women

The diagnosis of preeclampsia was confirmed based on the criteria set by the International Society for
the Study of Hypertension in Pregnancy. Preeclampsia was defined as a condition characterized by a
diastolic blood pressure > 90 mmHg, measured twice with at least a 4-hour interval between readings, in
the presence of proteinuria> 300 mg in a 24-hour urine collection, in women who previously had normal
blood pressure, after the 20th week of pregnancy.
Gestational hypertension was defined as the first occurrence of blood pressure > 140/90 mmHg, measured
twice with a minimum 4-hour interval, after 20 weeks of gestation, without the presence of proteinuria.

All participants underwent laboratory testing, including acomplete blood count, electrolyte levels,
blood glucose, liver function tests, protein levels, creatinine and urea, and urine analysis to assess the
severity of the hypertensive disorder.

Ultrasound evaluations were performed to assess fetal well-being, including fetal presentation,
heart rate, amniotic fluid volume, placental position, and key biometric measurements (biparietal diameter
(BPD), head circumference (HC), abdominal circumference (AC), femur length (FL)). Doppler studies of
the umbilical artery (a. umbilicalis) and middle cerebral artery (MCA) were performed, along with an
estimation of fetal weight (EFW).

Preterm birth was defined as delivery before 37 completed weeks of gestation. Preterm deliveries
were further classified into four subgroups based on gestational age: 28—-30 weeks, 30-32 weeks, 32-34
weeks, and 34-36 weeks.
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Statistics
For the statistical analysis of the data obtained during the study, a database was created using the
SPSS 21.0 statistical software. The normality of data distribution was assessed using the Shapiro-Wilk test.
The Student’s t-test was employed to compare continuous variables between the study and control groups.
Categorical variables were analyzed using the Chi-square (y?) test. A p-value of <0.05 was considered
statistically significant.

Results
A statistically significant difference was observed when comparing preterm and term deliveries between
the two groups. In the study group, 25 out of 51 women (49%) experienced preterm delivery (before 37
weeks of gestation), whereas in the control group, only 2 out of 30 women (6%) had a preterm delivery (p
< 0.001).

Among the 25 preterm deliveries in the study group, 18 (72%) occurred between 34 and 36 weeks
of gestation, 4 (16%) between 32 and 34 weeks, 2 (8%) between 30 and 32 weeks, and 1 (4%) at 29 weeks
of gestation. In contrast, the two preterm deliveries in the control group occurred at 32 weeks of gestation.
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Figure 1. Distribution of preterm/term deliveries between the goups
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Figure 2. Distribution of preterm deliveries in the study group

Discussion

The increased incidence of perinatal morbidity and mortality in pregnancies complicated by
preeclampsia is multifactorial, yet it is primarily attributed to the need for premature delivery and
uteroplacental insufficiency, which compromises fetal blood flow. [14, 15] .

Given the progressive nature of preeclampsia, early delivery is often deemed necessary to mitigate
maternal and fetal risks. However, one of the key objectives in obstetric care is to ensure that infants are
delivered at a gestational age where they are functionally mature and capable of adapting to the extrauterine
environment, thereby minimizing the need for intensive neonatal care. [16].

In this context, obstetricians face the challenge of balancing fetal maturation in utero with the risks
associated with continuing the pregnancy, such as the progression to eclampsia, placental abruption,
HELLP syndrome, fetal growth restriction, and stillbirth. [17, 18]

In our study, we observed significant differences in the timing of preterm delivery between women
with gestational hypertension/preeclampsia and normotensive controls. Worldwide, the incidence of
prematurity is approximately 10%, with variations between low-income countries (12%) and high-income
countries (9%). In our cohort, 49% of women with gestational hypertension or preeclampsia experienced
preterm delivery, compared to only 6% in the control group of normotensive women (p < 0.001).

The majority of preterm deliveries in the study group (72%) occurred after 34 weeks of gestation,

which classifies these cases as late preterm. Fortunately, the neonatal outcomes in these cases were not
adverse, highlighting the relatively better prognosis of late preterm births.
The degree of prematurity in pregnancies complicated by gestational hypertension or preeclampsia is
influenced by both the timing and severity of the condition. Asdemonstrated in our study and supported by
other research, the onset and severity of hypertensive disorders during pregnancy are directly correlated
with the risk of preterm birth.

Auger et al. [10] found that approximately 38% of induced preterm deliveries between 28 and 31
weeks of gestation were due to the worsening of preeclampsia. This proportion decreased to 22% for
deliveries occurring between 32 and 36 weeks of gestation. It is important to note that, as discussed earlier,
some late preterm births in women with mild preeclampsia may be iatrogenic and not necessarily a result
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of deteriorating maternal or fetal health. Instead, these deliveries may reflect routine obstetric practice. For
instance, arecent study involving 1,850 women with stable mild gestational hypertension found that 25.5%
of these women underwent elective iatrogenic late preterm deliveries without any maternal or fetal
indications for early delivery. [19]

Although our study did not specifically analyze or compare the gestational age of preterm birthsin
our institution, irrespective of whether they were spontaneous or medically indicated, we observed a notably
high rate of late preterm births (72%) in the study group.

This finding highlights the importance of further investigation into the factors contributing to late
preterm birth in women with hypertensive disorders during pregnancy and the need for evidence-based
guidelines to manage these pregnancies optimally.

Late-preterm births represent the fastest-growing subset of preterm births, with an increasing recognition
of their significance. This rise has been partly attributed to obstetric and pediatric practices considering
late-preterm infants to be functionally full term. However, emerging evidence highlights that late-preterm
infants are, in fact, physiologically immature compared to those born at full term, placing them at
considerable risk for a wide array of complications. [20].

Although our study did not observe any adverse neonatal outcomes, it is important to note that hypertensive
disorders in pregnancy can significantly influence the outcomes of late-preterm infants. Severe
preeclampsia, in particular, is a major risk factor for intrauterine fetal demise, with an estimated stillbirth
rate of 21 per 1,000 live births. [21].

In cases of severe preeclampsia, the risk of fetal death often outweighs the potential benefits of
prolonged pregnancy. However, in mild preeclampsia, the risk of fetal demise is markedly lower (9 per
1,000), highlighting the necessity for careful clinical decision-making. [21] .

In these cases, obstetricians must balance the modest, but non-negligible, risk of fetal demise
against the potential benefits of pregnancy prolongation, particularly with the possibility of continued fetal
maturation in pregnancies under 37 weeks of gestation.

Preeclampsia is characterized by decreased uteroplacental blood flow and ischemia, which plays a
centralrole in the development of intrauterine growth restriction (IUGR) and is the leading cause of IUGR
in the non-anomalous infant. The abnormal placental function associated with preeclampsia leads to
hypoxia and ischemia, which can negatively affect fetal angiogenesis.

Adequate vascular development in utero is essential for proper lung development, particularly for
alveolarization. Consequently, preeclampsia may impair the interactions between the developing lung and
its vascular components, resulting in compromised lung development.

Furthermore, studies have demonstrated a variable impact of maternal hypertension on
neurodevelopmental outcomes in late-preterm infants. A large-scale population study involving over one
million children exposed to preeclampsia found an increased risk of endocrine, nutritional, and metabolic
disorders during adolescence and early adulthood (up to 27 years of follow-up).

Notably, these associations persisted even after adjusting for lifestyle factors such as smoking,
exercise, socioeconomic status, and diet. [22]. Other epidemiological studies have shown that infants
exposed to preeclampsia during gestation are at an elevated risk for diabetes and cardiovascular diseases in
adulthood.

However, these studies may not fully account for the compounded effects of fetal immaturity.
Infants born preterm, especially those who are physiologically immature, are more susceptible to placental
circulatory disorders in utero, which may have long-lasting health consequences that manifest well beyond
the neonatal period.

Conclusion

Hypertensive disorders in pregnancy, particularly preeclampsia, pose significant challenges to
maternal and fetal health, with premature birth being one of the most prevalent and consequential outcomes.
Given the potential of preeclampsia to disrupt fetal growth and development, particularly in late-preterm
infants, it is essential to conduct further, more comprehensive studies to elucidate the pathophysiology of
this condition. A deeper understanding of the mechanisms underlying preeclampsia and its impact on fetal
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development will be crucial in developing strategiesto prevent long-term morbidities that extend from fetal
life through to adulthood.
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