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Abstract

Preterm birth, defined as delivery before 37 weeks of gestation, is a major contributor to neonatal morbidity and mortality
worldwide. Multiple maternal health conditions, particularly reproductive and gynaecological disorders, play a significant
role in the development of premature labour. Understanding the relationship between maternal disorders and preterm birth
is essential for improving maternal-fetal health outcomes. This review aims to evaluate the contribution of maternal
reproductive disorders to preterm birth rates, analyse the underlying biological mechanisms, and highlight clinical
management strategies that may reduce the risk of adverse pregnancy outcomes. A comprehensive review of published
literature was conducted using recent studies addressing maternal reproductive health conditions and pregnancy
outcomes. Evidence from epidemiological studies, clinical research, and systematic reviews was analysed to identify key
maternal factors associated with preterm birth and their potential mechanisms. The analysis indicates that several maternal
reproductive disorders, including metabolic abnormalities, hypertensive conditions, infections, autoimmune diseases, and
chronic systemic illnesses, significantly increase the risk of preterm birth. These disorders can disrupt normal pregnancy
physiology through inflammatory activation, hormonal imbalance, placental dysfunction, and impaired immune
regulation. Additionally, assisted reproductive technologies (ART)and maternal comorbidities may further influence
pregnancy outcomes by altering uterine and placental environments. Maternal reproductive disorders represent critical
determinants of preterm birth and related neonatal complications. Early identification of high-risk pregnancies, effective
management of maternal health conditions, and improved prenatal care services are essential for reducing preterm birth
rates. Continued research into the pathophysiological mechanisms linking maternal disorders to premature delivery will
support the development of targeted preventive strategies and improve maternal and neonatal healthcare outcomes.
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1. Introduction
Preterm birth, which is defined as birth before 37
completed weeks of gestation, is a major concern in the

babies are born prematurely each year with wide
regional variations depending on socioeconomic
factors, access to healthcare, environmental exposures

country and a major public health issue worldwide
because of its link with neonatal morbidity, mortality
and long-term developmental complications. Despite
our advances in obstetric care and improvement in care
for mother and baby, however, the rate of preterm birth
is continuing to increase in many parts of the world and
represents a large burden of obstetric care on the
neonatal intensive care admission rates and expenditure
on healthcare services worldwide. Globally millions of

* Author for Correspondence: abillawaria@gmail.com

and maternal health conditions!. Understanding the
determinants of preterm birth is therefore of critical
importance when it comes to improving maternal-fetal
outcomes and guiding the prevention of preterm birth.

The actiology of preterm birth is multi-factorial and
involves complex interactions of maternal, fetal,
environmental and healthcare related factors.
Epidemiological evidence shows that maternal
reproductive health conditions, obstetric complications
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and chronic systemic diseases play an important role in
the risk of having an early delivery. Environmental
exposures such as air pollution have also been
implicated as a cause of the incidence of preterm births,
with studies also suggesting the sex-specific
vulnerability of fetuses. These results suggest the
complexity of preterm birth and the requirement for
intensive studies aimed at maternal reproductive
disorders  and  associated  pathophysiological
mechanisms?.

Maternal reproductive health plays a key role in
deciding the fate of pregnancy. Disorders of the
reproductive system can cause hormonal imbalance, a
change in the functioning of the uterus, placenta, and
immune system in pregnancy. Assisted reproductive
technologies (ART), which are being used more
frequently to treat infertility, have brought new
considerations of obstetric outcomes. Although ART has
led to better reproductive success rates, there has been
some evidence that pregnancies that have been achieved
as a result of such interventions may have higher risks
of complications, including preterm birth and neonatal
morbidity®. Investigations on ART results have made it
clear that assessment of maternal factors, embryo
implantation, and placental development are needed in
correlation with pregnancy duration and neonatal
health.

Quality antenatal care is still an important determinant
of pregnancy outcomes. Effective maternal healthcare
systems facilitate early identification of risk factors,
monitoring of maternal health, and management of risk
factors for premature delivery that may arise. Studies
conducted in different areas have shown that a lack of
antenatal care and low access to healthcare can make a
significant contribution to the probability of an adverse
outcome, such as preterm birth and low birth weight.
Consequently, the improvement of maternal health care
services and the enhancement of the timeliness of
interventions are important strategies for the reduction
of preterm birth rates worldwide.

Maternal lifestyle and nutritional status also have an
effect on pregnancy. Adequate nutrition during
pregnancy is responsible for the growth of the fetus, the
placenta, and the hormones. Conversely, nutritional
deficiencies or an improper dietary pattern may be a
factor in enhanced susceptibility to pregnancy
complications such as  gestational diabetes,
hypertension, and fetal growth restriction, all of which
are linked to a higher risk of delivering preterm babies
5. Maternal metabolic health is thus a critical component
of reproductive outcome and should be taken into
account both in the prevention and in the clinical
management.

Hypertensive disorders of pregnancy are another major
contributor to adverse maternal and neonatal outcomes.
Conditions such as preeclampsia and gestational
hypertension are often related to placental insufficiency
and fetal growth restriction, and medically indicated
preterm delivery. Pharmacological interventions such as
antenatal corticosteroid therapy have been used to

enhance fetal lung maturation in pregnancies at risk of
preterm birth to highlight the importance of appropriate
clinical management at the right time for the mitigation
of neonatal complications®.

Advances in reproductive medicine have also increased
the knowledge of maternal factors affecting the outcome
of pregnancy. Systematic reviews examining the impact
of ART have illustrated the potential associations
between fertility treatments & increased risk of
neurological/developmental complications of baby
born, suggesting underlying maternal health
conditions/treatment protocol as contributing factors to
the adverse effects in their offspring 7. These findings
give further support for careful evaluation of maternal
reproductive health in pregnancies that are conceived by
medical intervention.

Maternal metabolic conditions such as obesity have also
become an important determinant of obstetric
complications. The epidemiological studies have
established a strong relationship between maternal
obesity and gestational diabetes, hypertensive disorders
and preterm birth, and the change in metabolic profiles
among other things8. Such circumstances could be the
disruptions in the placental work and in the
inflammatory process and in finality to the pregnancy
period and fetus growth.

Infectious diseases in pregnancy are another important
risk factor of preterm birth. Other infections including
malaria and viral infections may trigger inflammatory
reactions in the body which may weaken the integrity of
the placenta and trigger premature labouring in the
uterus. It has been experimentally demonstrated that the
release of immune mediators due to infection can
disrupt the tolerance between the mother and the fetus,
and can lead to poor pregnancy outcomes9. Through
these processes, there is a complex mechanism of
maternal immune-fetal development interaction during
pregnancy.

Both maternal and environmental determinants are
observed to co-exist with preterm and low birth weight.
It has been observed as a result of population based
studies that maternal age, nutritional status, medical
comorbidities, and social economic conditions are
significant contributors to low birth weight and early
birth10. The importance of understanding these
determinants is that it would provide us with
information about the overall coverage of reproductive
disorders in the mothers, and the role played by the
mothers when it comes to the outcome of the pregnancy.
Such a complex condition like preterm birth requires
carrying out an in-depth examination of reproductive
disorders among mothers to learn about their
contribution to pregnancy complications. Different
physiological processes can influence gestational
duration with gynaecological disorders, metabolic
diseases, infectious diseases and systemic maternal
diseases. The purpose of this review is to examine how
maternal reproductive disorders contribute to preterm
birth rate in a gynaecological perspective, and with
respect to underlying mechanisms, clinical
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consequences, and potential preventive and control
measures.

Objectives of the Review

e To examine the major maternal reproductive and
gynaecological disorders that are related to increased
risk of preterm birth and adverse pregnancy outcomes.
e To eclucidate the basic biological mechanisms,
including inflammatory, hormonal, metabolic, and
immunological pathways, whereby maternal disorders
contribute to premature labour.

e To assess existing clinical management and preventive
measures to reduce the rate of preterm birth and improve
maternal and neonatal health indicators.

2. Pathophysiology of the Preterm Birth

Preterm birth is the result of a complicated interaction
of biological processes involving maternal, fetal and
placental systems. The pathophysiology of premature
labour is multifactorial and involves inflammatory
activation, hormonal imbalance, uteroplacental
dysfunction and immune dysregulation. These
mechanisms may occur separately or as a whole, which
finally trigger the uterine contractions, cervical dilation,
and rupture of membranes before the completion of
normal gestational development!!. Understanding the
biological pathways of preterm birth is fundamental to
determining risk factors and promoting productivity-
enhancing, preventative interventions in maternal
healthcare.

One of the main mechanisms believed to be involved in
spontaneous preterm birth is inflammation of the
maternal-fetal interface. To monitor the different
immune interactions behaviours of the fetus are some
inherent features of pregnancy that intelligently control
the tolerance to the growing fetus, without abolishing
the ability to respond to infections. The disruptions of
this balance have the potential to trigger the
inflammatory cascades within the tissues of the placenta
and fetal membranes. These responses stimulate the
release of cytokines, prostaglandins, and matrix-

degrading enzymes that promote uterine contractility
and cervical ripening, resulting in premature initiation
of labor'2. Chronic inflammatory conditions in maternal
tissues may therefore impose a susceptibility to
premature delivery.

Maternal systemic diseases can also play a role in the
pathophysiological mechanisms of preterm birth.
Autoimmune disorders, including connective tissue
diseases, may cause problems in maternal immune
control and may disturb the placental development of
blood vessels. These disturbances may lead to altered
placental perfusion and higher inflammatory activity,
which are associated with poor pregnancy outcomes,
including preterm birth. In such conditions, maternal
antibodies and inflammatory mediators may cross the
placental barrier and affect fetal development and
further complicating the pregnancy progression.
Infectious diseases during pregnancy seizure into
premature labor between other important ways.
Mothering immune responses may be provoked by viral
infections and the presence of bacterial pathogens and
other life agents of microbial origin, which activate the
inflammatory signal transduction in growth areas. When
immune activation takes place at the maternal-fetal
interface, this may trigger prostaglandin and other
mediators involved in uterine contractions and rupture
of the membranes'3. The severity and magnitude of the
onset of infection will often determine the degree to
which pregnancy outcomes are affected.

In addition to inflammation and infection, preterm birth
susceptibility may be the result of genetic factors.
Genetic abnormalities and chromosomal disorders that
influence fetal development can lead to the possibility
of early delivery, especially when it is coupled with a
failure to grow in size or with the placenta. Studies
examining genetic contribution to neonatal morbidity
have shown the associations between congenital
disorders and high incidence of preterm delivery and
small for gestational age infants'¢. These findings
suggest that these fetal genetic factors might interact
with maternal health conditions to affect the duration of
gestation in a manner suggested by a model in Figure 1.
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Figure 1: Pathways linking maternal reproductive disorders to preterm birth and associated neonatal outcomes

3. Assisted Reproductive and
Pregnancy Risks

Assisted reproductive technologies (ART) have led to a
markedly increased management of infertility and the
successful pregnancy of a large number of couples.
Techniques like in vitro fertilisation (IVF),
intracytoplasmic sperm injection and embryo transfer
have become widely implemented across the world.
Despite all these improvements, pregnancies that are
conceived using ART are often considered to have
higher risks of obstetric complications such as preterm
birth, low birth weight, and neonatal morbidity. The rise
in the prevalence of such outcomes has resulted in the
research of physiological and clinical mechanisms that
may be contributing to adverse pregnancy outcomes
following fertility treatments'®.

Several studies have suggested that the relationship
between ART and preterm birth is affected by both
factors related to HIV treatment and underlying
maternal conditions. Women receiving fertility
treatment have many preexisting reproductive disorders,
hormonal abnormalities, or structural abnormalities that
may interfere with implantation and with placental
growth. In addition, ART procedures may affect early
embryonic development and signalling pathways in the
uterus, which are essential in the maintenance of
pregnancy. Evidence from systematic reviews has
suggested an increased incidence of neurological

Technologies

complications

and premature delivery of infants

conceived using assisted reproductive methods, though
issues concerning the mechanisms underlying these
associations are still under study'®.

Gestational carrier pregnancies also give another view
on reproductive technologies and pregnancy outcomes.
In such cases, the embryos created through ART will be
implanted into a surrogate uterus, and a pregnancy will
take place in women who may not be able to carry a
pregnancy themselves. Studies of gestational carrier
pregnancies have shown that although many of the
pregnancies are  successful, some  obstetric
complications occur, including preterm birth and
hypertensive disorders. These data therefore suggest
that maternal physiological influences and placental
development continue to play important roles in
determining pregnancy fates, even with external
reproductive embryo sources!”.

Ethnic and population-based studies have thus also
examined the relation between reproductive
technologies and neonatal outcomes. Research that has
examined birth outcomes in various populations
suggests that maternal health status, socioeconomic
conditions and access to healthcare can alter the risk of
preterm birth in pregnancies that are conceived through
fertility treatments'®. Such findings should lead to an
increased interest in social determinants of health in
assessing reproductive outcomes and in formulating
strategies for maternal care. Major maternal risk factors
for preterm birth are summarised in Table 1.

Table 1: Maternal and environmental risk factors associated with preterm birth

. .. Key
Risk Factor Description Impact on Pregnancy Outcome References
Advanced maternal age or | Increased obstetric complications and
Maternal age . . 1,2
adolescent pregnancy preterm birth risk
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Environmental Air pollution and environmental | Increased risk of premature delivery and 5
exposure toxins fetal growth restriction

Limited access to maternal | Higher incidence of adverse pregnancy
Poor antenatal care . 4

healthcare services outcomes
Nutrltlonal In?dequatf: materpal diet Low birth weight and preterm birth 5
imbalance micronutrient deficiency

. Elevated body mass index during | Increased risk of metabolic and obstetric

Maternal obesity . 8

pregnancy complications

In addition to the traditional fertility treatments,
technological innovations such as telehealth services
have increased the capability of healthcare providers to
monitor and assist pregnant women undergoing
reproductive treatments. The telemedicine platforms
enable patients and clinicians to stay in touch
continuously and thereby prevent early medical
complications of the pregnancy and access medical help
in time whenever the need arises. Systematic reviews
have shown that antenatal telehealth services have the
potential to improve maternal monitoring and play a role
in improving neonatal outcomes, especially in high-risk
pregnancies where clinical follow-up is expected to be
frequent!.

Despite the benefits of ART, it is important to be mindful
of the fact that the number of pregnancies conceived by
ART has a complex maternal health profile. Advanced
maternal age, endocrine disorders and infertility-linked
disorders may independently heighten the likelihood of
a preterm birth as well as other obstetric complications.
Therefore, the management of ART pregnancy needs
careful monitoring and individualised clinical
approaches to minimise risks and improve pregnancy
outcomes.

Overall, ART have helped to revolutionise reproductive
medicine and increase the options for successful
conception. However, such technologies also raise novel
clinical issues on maternal health, placental
development and fetal growth. Continued research is
needed to further understand the biological mechanisms
through which ART procedures are associated with
preterm birth and how best to maximise maternal and
neonatal outcomes with pregnancies that are
accomplished using fertility treatments®.

4. Maternal Metabolic and Endocrine Abnormalities
Maternal metabolic and endocrine disorders are
important causes of adverse pregnancy outcomes,
including preterm birth. During pregnancy, there is a
considerable physiological adaptation of metabolic
regulation for the support of fetal growth and
development. Disruptions in maternal metabolic
balance could therefore affect the placenta function,
hormonal signaling and inflammation pathways that

will end up affecting gestational duration. Several
metabolic conditions, such as gestational diabetes,
obesity and endocrine dysfunction, have been identified
as important risk factors for preterm birth and related
complications?.

Gestational diabetes mellitus (GDM) is one of the most
common metabolic diseases that is faced during
pregnancy. It is defined by impaired glucose tolerance
caused by hormonal changes that make a person less
responsive to insulin. The elevated maternal glucose
levels can influence the development of the placental
vascular system and growth pattern of the fetus, leading
to a higher chance of developing placenta hyperplasia,
such as fetal macrosomia, hypertension and premature
delivery with increased development of gestational
diabetes mellitus?2. Early screening and management of
GDM are therefore important parts of maternal
healthcare for the reduction of risk of adverse pregnancy
outcomes.

Maternal obesity has also become a major public health
issue in the area of reproductive health. Increased body
mass index (BMI) pre-pregnancy or during pregnancy
has been linked to a wide variety of obstetric
complications, including  gestational  diabetes,
hypertensive disorders and premature delivery.
Extraneous fat support leads to chronic low-grade
inflammatory reactions in addition to deficiencies of
metabolism, both of which could disrupt normal
placenta activity. These metabolic disturbances may
disturb nutrient transport oxygen delivery and endocrine
signaling between mothers and fetus®.

In addition to obesity and diabetes, other metabolic
conditions may have an effect on pregnancy outcomes.
For example, metabolic dysfunction-associated fatty
liver disease has been associated with poor maternal and
neonatal outcomes in women with gestational diabetes.
This condition represents systemic metabolic imbalance
and can result in further liver function, insulin
sensitivity and lipid metabolism problems during
pregnancy®*. These metabolic changes may intensify
inflammatory processes and cause comorbidities such as
preterm birth. Metabolic and endocrine conditions
linked to premature delivery are shown in Table 2.

Table 2: Metabolic and endocrine disorders contributing to preterm birth

Disorder Pathophysiological Mechanism Pregnancy Complications References
Gestational  diabetes Insulin resistance and hyperelycemia Fetal growth abnormalities and 15
mellitus YPErgly preterm birth
. Chronic inflammation and metabolic | Hypertensive disorders and
Maternal obesity . . 8
imbalance premature delivery
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Metabolic fatty liver | Altered lipid metabolism and insulin | Placental dysfunction and adverse 36
disease resistance outcomes

Endocrine  hormonal | Altered progesterone and estrogen | Increased uterine contractility and 35
imbalance signaling premature labor

Abnormal glucose | Disrupted circadian  metabolic | Increased risk of  gestational 15
regulation patterns complications

5. Hypertensive and Cardiometabolic Pregnancy
Disorders

Hypertensive disorders of pregnancy are one of the
major causes of maternal and neonatal morbidity in the
world. These conditions include chronic hypertension,
gestational hypertension and preeclampsia which are
characterized by increased blood pressure and vascular
dysfunction during pregnancy. Hypertensive disorders
can affect the circulation of the placenta and hinder the
growth and development of the foetus, often resulting in
complications such as intrauterine growth restriction,
premature delivery and neonatal morbidity increase 2.
Placenta insufficiency is one of the leading processes
that past hypertensive disorders are playing a role in
preterm birth. The supply of oxygen and nutrients to the
foetus might be decreased in pregnancies characterized
with hypertension, abnormal placenta implantation, and
a decrease in uteroplacental blood flow. This
complication will very often necessitate early birth to
avoid severe complications on the part of the mother or
the fetus. Medically, preterm birth in cases related to
hypertensive disorders in most instances is necessitated
to protect maternal health and enhanced survival of the
baby?®.

It has also been established that children born of mothers
with hypertensive pregnancy disorders have long-term
neurologic and developmental effects. Indeed, as an
example, researchers have identified maternal
hypertension to be related to offspring risks of
intellectual disabilities, unconditioned on other defects
like fetal growth restriction. These outcomes have
shown the impactfulness of effective control of maternal
health to prevent acute and indirect obstacles.

The likelihood of neurological complications in children
due to chronic hypertension in pregnancy is also
definite, such as cerebral palsy. In most cases, premature
birth mediates these associations since prematurely born
infants are more prone to neurological damage due to

the underdevelopment of organ systems?’. It
demonstrates that there is a close correlation between
maternal cardiovascular system health and the
neurological performance of the fetus.

There are some risk factors like diabetes and obesity are
apparently combined with cardiometabolic disorders,
which excessive makes the woes of the pregnancy.
Research results examining cardiometabolic phenotype
in pregnant women have demonstrated that metabolic
syndrome, insulin resistance and vascular dysfunction
cumulatively impact the emergence of hypertensive
complications. These circumstances can also co-exist
with the inflammatory pathways and endothelial
damage to add to the placental damage and lead to the
development of premature labour.Pharmacological
intervention has an important role to play in the
management of hypertensive disorders in pregnancy.
Antenatal corticosteroids, for example, are often used to
promote premature maturation of the lungs of babies
who are likely to be born prematurely. Clinical studies
have found that corticosteroid therapy can improve
neonatal respiratory outcomes and decrease mortality in
infants who were born prematurely from hypertensive
complications®®. However, tight monitoring is necessary
to ensure that maternal and fetal health are not
compromised in the treatment.

Preventive measures to minimise hypertensive disorders
during pregnancy have also been addressed clinically.
Low-dose aspirin therapy, better prenatal screening and
lifestyle interventions are among the approaches
suggested for women with a high risk of developing
preeclampsia or other hypertensive complications®.
Early identification of CVD risk factors before
pregnancy can also help contribute to better maternal
outcomes. Major hypertensive and cardiometabolic
conditions associated with preterm birth are
summarized in Table 3.

Table 3: Hypertensive and cardiometabolic disorders associated with preterm birth

Disorder Key Pathophysiological Feature Pregnancy Outcome References
Chronic hypertension in | Vascular dysfunction and placental | Preterm birth and neonatal 23
pregnancy insufficiency complications

Hypertensive pregnancy | Endothelial  dysfunction  and | Neurodevelopmental risks in 27
disorders inflammation offspring

Gestgtlonal diabetes Abnormal glucose metabolism Fetal groyvth abnormalities and 15

mellitus preterm birth

Maternal obesity Chronic metabolic inflammation Increased obstetric complications | 8
glirt(ilrzmetabohc risk Impaired placental blood flow Preterm birth disparities 40

6. Maternal Infections and Immune-Related
Disorders

Maternal infections during pregnancy are a significant
cause of preterm birth across the globe. Infectious
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diseases have the potential to upset the delicate
immunological balance that is required for successful
pregnancy and to set off inflammatory reactions that
induce premature delivery. Pathogens of the
reproductive tract, placenta or systemic maternal
circulation can trigger production of cytokines and
prostaglandins that induce uterine contractions and
rupture of the membranes.

Bacterial infections are one of the most common causes
of preterm birth associated with inflammation.
Microorganisms colonising the reproductive tract may
ascend into the uterus and infect fetal membranes,
causing conditions such as chorioamnionitis. These
infections stimulate maternal immune responses that
cause weakening of the membranes that surround the
foetus, as well as premature contraction of the uterus.
Studies have shown that there are strong associations
between pathogens of the genital tract and adverse
pregnancy outcomes, including spontaneous preterm
birth?’.

Viral infections during pregnancy are also of importance
in maternal-fetal health. Some viruses pathogens can
cross the placental barrier and affect fetal tissues
directly, whereas a few cause systemic maternal
inflammation that has indirect effects on pregnancy. The
immune reaction elicited during a viral infection may
result in turning on the pathways to promote early
delivery, especially when infections occur during
critical stages of fetal development®.

Emerging infectious diseases have further brought the
vulnerability of pregnant women to immune-mediated

complications to the limelight. As an illustration,
respiratory viral infections are reported to increase the
likelihood of the occurrence of obstetric complications,
such as preterm delivery and fetal distress. These
infections could modify the maternal immune responses
and disturb the placental function and ultimately affect
gestational duration+.

Parasitic infections are also a cause of pregnancy
complications in some parts of the world. In regions
where malaria is endemic, pregnant women are at higher
risk of infection of the placenta and inflammatory
damage. Experimental investigations evidenced that
mediators equally generated in case of an infection by
malaria can interfere with the functioning of the
placenta and aid in causing rather unfortunate
pregnancy results in the form of reduced birth weight
and premature delivery.

Chronic infections, such as viral infections, such as
hepatitis or the human immunodeficiency virus (HIV),
can also play a role in the outcome of pregnancy through
complex immunological processes. These infections
might change maternal immune control and make
people prone to secondary infections/inflammations
during pregnancy. Research looking at maternal viral
infections has brought up the potential effects of these
infections on fetal development and neonatal health®2,
Maternal infections and immune-related conditions
contributing to premature delivery are presented in
Table 4.

Table 4: Maternal infections and immune-related conditions linked to preterm birth

Condition Mechanism Affecting Pregnancy Pregnancy Outcome References
HIV  infection during | Immune suppression and | Low birth weight and preterm 12.13
pregnancy inflammatory activation birth ’

Hepeatitis C infection

Viral inflammation and maternal

Increased risk of preterm birth 16

comorbidity
SARS-CoV-2 infection Systemic inflammatory response Adverse pregnancy outcomes 17
i — . . fetal
P.lacental inflammatory Activation of immune mediators Premajfure. labor and feta 71
disorders complications
Genital tract infections Mlcroblal invasion of reproductive | Premature rupture of | 59
tissues membranes

The maternal immune system is faced with the
extremely difficult task of balancing tolerance of fetal
antigens with defence against pathogens. Failure to
maintain this balance may result in excessive
inflammatory reactions that weaken the process of
pregnancy maintenance. Immune-mediated
mechanisms, therefore play a central role in the
development of infection-related preterm birth.

7. Chronic Maternal Diseases and Comorbidity of
Reproductive

Chronic maternal diseases are another important group
of diseases that can affect the course of pregnancy and
predispose the woman to preterm delivery. Women with
underlying  systemic  diseases often  develop
complications during pregnancy because of changes in
the immune system, metabolic disorders, and impaired

regulation of blood vessels. These conditions may
interfere with placental development and the physiology
of the uterus and ultimately cause adverse maternal and
neonatal outcomes. Chronic maternal illnesses,
therefore, constitute an important field for research in
reproductive health and obstetric medicine™.

Autoimmune disorders are one of the most important
chronic conditions affecting the outcome of pregnancy.
Diseases such as mixed connective tissue disease cause
abnormal immune stimulation and  systemic
inflammation that can cause problems in relation to the
implantation of the placenta and foetal growth. Studies
looking at pregnancies in women with autoimmune
conditions have shown an increased risk of
complications such as growth restriction of the foetus,
premature birth and miscarriage. These conditions may
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modify maternal immune tolerance of fetal tissues and
favour inflammatory responses within the placenta,
which compromise fetal development.

Long-term systemic illnesses linked with post viral
syndromes have also become a possible cause of
complications with reproductive health. For example, a
recent study on the reproductive health effects of long
COVID has found multiple physiological disturbances
such as endocrine dysfunction, cardiovascular
instability and inflammatory abnormalities. These
factors could influence menstrual function, fertility and
pregnancy outcome so that chronic post-infectious
conditions may have an indirect impact on the risk of
premature delivery>*.

Rheumatological  disorders such  as axial
spondyloarthritis are another example of the effects of
chronic inflammatory diseases on pregnancy. The
conditions are characterised by chronic inflammatory
disease in the musculoskeletal system but also systemic
immunity. Women with rheumatological diseases have
demonstrated high levels of obstetric complications,
such as low birth weight and preterm birth. These risks
may have to do with the activity of inflammatory
cytokines and changes in immune regulation that alter
normal maternal-fetal interactions®.

In addition to autoimmune and inflammatory diseases,
chronic gastrointestinal disorders may also affect
pregnancy outcome. Conditions such as idiopathic
chronic pancreatitis can cause metabolic problems and
nutritional deficiencies that can interrupt the growth and
development of the fetus. Women with chronic
pancreatic disorders may experience complications such
as malabsorption, changes in glucose metabolism and
systemic inflammation, all of which may contribute to
premature delivery or fetal growth abnormalities®.
Cardiovascular diseases are another key group of
chronic maternal diseases that are linked to poor
pregnancy outcomes. Pregnancy places significant
physiological stress on the cardiovascular system
because of an increase in the volume of blood and the
metabolic demands. Women with underlying cardiac
disease may therefore be at heightened risk of
complications, including heart failure, insufficiency of
the placenta and preterm birth. Socioeconomic factors
may also play a role in the outcome in pregnant women
with cardiovascular disease, inasmuch as access to
healthcare and social support systems can impact the
management of high-risk pregnancies’’. Chronic
maternal diseases and reproductive comorbidities
influencing pregnancy outcomes are shown in Table 5.

Table 5: Chronic maternal diseases and reproductive comorbidities affecting pregnancy outcomes

Chronic Condition Pathophysiological Effect Pregnancy Outcome References
Mixed connective tissue | Immune dysregulation affecting
. . Adverse pregnancy outcomes 11

disease placental function

Axial spondyloarthritis Chronic systemic inflammation Increa.sed. riskof pregnancy 37
complications

Chronic pancreatitis Metabolic and nutritional disturbances Obstetric | comp lications - and 25
preterm birth

Maternal cardiac disease Reduced uteroplacental circulation Neonatal morbidity 38

Lpng COVID and related Endocrine and immune disruption ReprO(.iuctllve health 31

disorders complications

8. Neonatal and Long Term Consequences of
Prematurity

Preterm birth is highly correlated with: Risks of
neonatal morbidity and long term health complications.
Infants born too early often have some vital organs, such
as the lungs, brain and immune system, not fully
developed. Consequently, the former infants often have
to be provided with specific medical attention in
neonatal intensive care units and face severe
developmental issues in the long term. It is therefore
essential that the consequences of preterm birth are
understood so that neonatal care and long-term health
outcomes can be improved.

Among the most important problems that are connected
with preterm birth, the increased risk of genetic and
developmental diseases in the born babies may be
mentioned. Studies have revealed that the babies who
are born prematurely or those born prematurely and at
the same time, small relative to their gestational age,
might develop more genetic abnormalities and
congenital disorders. The conditions can increase

morbidity and mortality during the early life of an
individual and may need long-term medical care®®,
Neurological complications are also frequent in the
preterm babies due to insufficient development of the
central nervous system at birth. Premature birth may
abbreviate important stages in the development of the
brain, thereby exposing the child to neurological
abnormalities and developmental retardation. It has
been found that prematurely born babies are potentially
vulnerable to complications including cerebral palsy
when the mother has health challenges like persistent
high blood pressure during pregnancy>°.

Along with the neurological conditions, alterations of
preterm birth have been linked to tolerable cognitive and
developmental disabilities in the long term. Children
born prematurely may have difficulties learning, paying
attention and regulating their behaviour as children and
young people**. These may be affected by a
combination of biological factors related to premature
birth coupled with environmental factors such as access
to healthcare and educational support*!.
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Recent studies also have found links between maternal
hypertensive  diseases during pregnancy and
neurodevelopmental disorders in children. For example,
studies have shown that children born to mothers with
hypertensive pregnancy disorders are at increased risks

of having intellectual disabilities and developmental
disorders later on in life*2. These results demonstrate the
significance of maternal health in pregnancy in
determining the future of children as shown in Figure 2.

Preterm Birth

Genetic & Developmental
Disorders

Congenital abnormalities palsy

Higher risk of genetic
disorders

Small for gestational age

Neurological Complications
Increased risk of cerebral

Neurodevelopmental delay

Cognitive and motor
impairment

Long-Term Developmental
Outcomes

Learning disabilities
Behavioural disorders
Autism spectrum disorders

Figure 2: Neonatal morbidity and long-term outcomes associated with preterm birth

9. Clinical Management and Prevention Strategies
Effective clinical management and prevention strategies
are necessary for the reduction of the global burden of
preterm birth. Because preterm birth is the result of
many interacting risk factors, the most successful
prevention will require a comprehensive approach to
address the health of the mother, prenatal care, and early
identification of complications of pregnancy. Advances
in obstetric medicine have resulted in the development
of a number of interventions to ameliorate maternal-
fetal outcome and lessen the rate of premature
delivery®.

Antenatal care occupies a key role in identifying women
at risk of preterm birth and ensuring that they are
correctly monitored throughout pregnancy. Regular
prenatal visits provide an opportunity for healthcare
providers to check the health of a mother, her
development, and possible early signs of pregnancy
complications. Studies have shown that high quality

antenatal care services can have a significant impact on
improving pregnancy outcomes by allowing the timely
diagnosis and management of maternal health
conditions*.

In recent years, telehealth technologies have become
useful tools in improving prenatal care delivery.
Telemedicine vehicles allow healthcare professionals to
remotely keep track of women in pregnancy, administer
health education, and recognize possible complications
without having to see them very often*. The review and
analysis of the quality of antenatal telehealth services
have indicated that these services demonstrate positive
outcomes in the conflict of maternal surveillance and
newborn results, especially in the conditions reportedly
associated with the availability of healthcare centres
amid the shortage of reaching them*®. Key preventive
approaches and clinical management strategies used to
reduce the risk of preterm birth are outlined in Table 6.

Table 6: Clinical management and prevention strategies for preterm birth

Strategy Description Clinical Benefit References
Antenatal corticosteroid | Administration of corticosteroids in high- | Improved fetal lung 6
therapy risk pregnancies maturation
Telehealth prenatal | Remote monitoring and consultation during | Early detection of 20
monitoring pregnancy complications
. . . Balanced nutrition and maternal health | Reduced metabolic and
Lifestyle modification PP . 5
optimization obstetric risks
Evidence-based obstetric | Implementation of standardized clinical | Reduced iatrogenic 45
guidelines protocols preterm birth
. Identification of high-risk pregnancies | Improved maternal—fetal
Early prenatal screening . Lo 4
through routine monitoring outcomes

Conclusion

Preterm birth is a significant issue of health concern in
the world since it is closely associated with neonatal
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morbidity, mortality and developmental issues. The
results presented in the current review indicate that
maternal reproductive diseases are significant factors
that determine the outcomes of pregnancy and the
possibility of preterm birth. Several maternal disorders
like metabolic disorders, hypertensive disorders,
infections, autoimmune disorders and chronic systemic
disorders can disrupt the normal maternal-fetal
interactions and, instead, play a role in the pathological
processes that would lead to the onset of early labor.
Such disorders usually include the problems of the
placenta, the immune system and hormone balance and
these eventually influence the stability of a pregnancy.
The increased prevalence of ART has introduced the
extra dimension to the necessity of the comprehension
of the factors on maternal health and their impact during
the gestation period and the fetus. Although such
technologies have enhanced the fertility outcome, close
observation in the outcome of pregnancy that is
achieved with the same methods is necessary to reduce
the potential risks that may arise as a consequence of
preterm birth. Prevention of preterm birth needs
complex approaches in maternal healthcare aimed at
preventing risks early before delivery, improved
antenatal healthcare and proper clinical care of maternal
condition. The modifiable risk factors, including
maternal nutrition, metabolic health and prevention of
infections should also be part of the prevention
strategies. Further studies of the mechanisms that
correlate maternal reproductive disorders and preterm
birth will aid in the creation of intervention strategies
and enhanced clinical practices that could help
minimize preterm birth. To decrease the levels of
preterm birth, and to improve the conditions of maternal
and neonatal health, it will be necessary to strengthen
maternal  healthcare  systems and encourage
multidisciplinary approaches to the regulation of
pregnancy.
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