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ABSTRACT

Introduction: Preterm labour, occurring before 37 weeks of gestatposes

significant public health challenges due to itsoaggion with increased neonatal
morbidity and long-term complications. With an ssited 14.84 million preterm
births globally in 2014, particularly high in sula@ran Africa and Asia,
understanding and mitigating this issue is critic#larious factors, including
infections, multiple pregnancies, and lifestyle icks like smoking, contribute to
preterm labour. Magnesium, essential for many phggical processes, including

uterine contractility, has been studied as a piatilniomarker for preterm labour .

Objective : To study and compare serum magnesium levels irenpneLabour and

term labour patients

Methods : This study, conducted at the Department of Obsteaind Gynecology in
Dr. Prabhakar Kore Charitable Hospital, KLE, Kaaka. A venous blood sample is
drawn from patients admitted to the labor room vitrlfil the inclusion and exclusion
criteria. A total of 140 antenatal women, equalljded into preterm (n=70) and term
(n=70) groups, were included. Serum magnesium lsveteasured in both groups.

Data collected and analyzed using Chi-square anthMghitney U tests.

Results Gestational ages ranged from 30.29 to 40.86 weselts mean gestational
age of 34.53 + 2.02 weeks for group A and 38.9687 Qveeks for Group B. There
were no significant differences between term anetgpm groups in age,
socioeconomic status, obstetric score. Betametleasas administered to all preterm
labor cases (p < 0.001). Baby weights were siganifily lower in the pre-term group

(p < 0.001. Serum magnesium levels were signiflgaoiver in the preterm group

viii



(1.68 + 0.11) compared to the term group (1.91 ¥90p < 0.001), with a higher
proportion of preterm infants having levels belows {11.43% vs. 2.86%). Logistic
regression identified serum magnesium as a sigmiipredictor of preterm labor (p <
0.001), with an AU-ROC of 0.8494. A serum magnesioat-off of <1.8 had a

sensitivity of 82.86% and specificity of 71.43%.

Conclusion. Monitoring serum magnesium levels may aid indpréng preterm
labor, facilitating timely interventions and impexy management strategies for at-risk
pregnancies. There is further scope for researcdeaimm magnesium levels based on

gestational age.
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I ntroduction

INTRODUCTION:

Preterm labor is defined as the onset of laborree3@ full weeks of gestation
or less than 259 days from the start of a womasssrhenstrual cycle. It is a serious
public health concern due to its contribution tareased neonatal morbidity,
mortality, and long-term developmental problemss&hon gestational age, preterm
birth can be further divided into the following gius: extremely preterm (less than 28
weeks), very preterm (28 to 32 weeks), and modet@tlate preterm (32 to 37

weeks)"

In contrast, term labor occurs between 37 and 48kwef gestation and

generally leads to better neonatal outcomes.

According to the World Health Organization (WH()etestimated global rate
of live preterm births in 2014 was 14.84 millior, ®20% of all live births. The
majority of these preterm births (81%) occur in-8dharan Africa and Asia, with
Bangladesh having the highest projected natiorial fiar 2022 at 19%. The top five
countries for preterm births—India, China, Nigefgngladesh, and Indonesia—are

expected to account for 41% of live births and 4sf%reterm births globall§.

Preterm deliveries are associated with numeroug-ferm repercussions,
including cerebral palsy, delayed development, payesight, and hearing
impairments®. Although multiple potential risk factors for peetn labour have been
identified, the precise causes remain ambiguous. éstimated that in 50% of cases
worldwide, multiple variables are at pldy These include premature rupture of
membranes (PROM), multiple pregnancies, polyhydiamrypertensive disorders

of pregnancy, infections, cervical incompetenceéepartum haemorrhage, foetal and
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I ntroduction

uterine malformations, anaemia, strenuous work,sanoking, with PROM being the

most prevalent.

Identifying the factors contributing to preterm ¢aib and understanding their
underlying mechanisms is essential for developirfeectve preventive and
management strategies. The biochemical milieu e§pancy, particularly the levels
of various essential minerals and electrolytesyspla critical role in maintaining
maternal and foetal health. Among these, magnekasrgarnered particular attention

due to its diverse physiological roles and potémtigact on uterine contractility.

Magnesium, an essential element, plays a crucialironumerous biological
processes throughout pregnancy. It serves as atoofa DNA synthesis, aiding in
DNA polymerization, and is vital for protein syn#i® and enzymatic processes.
Magnesium also contributes to energy metaboliswutin the production of ATP and
regulates smooth muscle contractility by actingaslcium channel blockérGiven
its broad spectrum of roles, magnesium is expettesignificantly impact the

complex systems involved in both the early and Isteges of labour.

Changes in magnesium levels can disrupt the dellcalance of physiological
functions, potentially adversely affecting pregnancSerum concentrations of
magnesium could potentially serve as a biomarkemagsessing the risk of preterm
labour. By identifying pregnant women at higherkrigr preterm labour and
monitoring their magnesium levels throughout premwya it may be possible to
reduce maternal and neonatal mortality. Despite aroos studies examining the
relationship between serum magnesium levels anrnpnelabour, a comprehensive

investigation that critically evaluates the ava#athata remains essential.

Page 2



I ntroduction

Some studies have demonstrated a significant etioal between preterm
labour and magnesium levels However, other studies suggest that magnesium
supplementation does not lead to a significant awpment in preventing preterm
labour *2. It is hypothesized that magnesium ions may compéth calcium ions,
which are primarily responsible for initiating utex contractions. Magnesium is also
associated with anti-inflammatory and antioxidafieas, suggesting it may play a

crucial role in modulating the inflammatory respefisked to premature labour

The link between serum magnesium levels in pretabour and term labour
lies in the role magnesium plays in regulating inecontractility. Magnesium acts as
a natural calcium antagonist, competing with caitions in muscle cells, including
those of the uterus. Calcium is crucial for musctatraction, and its influx into
uterine muscle cells promotes contractions. Comgrsmagnesium inhibits this
process, promoting muscle relaxati6h Adequate serum magnesium levels are
essential for maintaining uterine quiescence amygaiting premature contractions.
Several studies have suggested that lower magndsuais might be associated with
an increased risk of preterm labour because imseffi magnesium fails to

adequately counteract the contractile effects lofiwan.

Conversely, in term labour, serum magnesium leeeés generally within
normal ranges, allowing the natural process ofudalbo commence at the appropriate
gestational age. Therefore, comparing serum magmelgivels in preterm labour and
term labour can provide insights into whether magma deficiency is a contributing
factor to the premature onset of labour. Understanthis relationship is crucial for
developing preventive strategies, such as magnesupplementation, to reduce the

incidence of preterm births and improve neonat&d@ues.
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I ntroduction

Several studies have suggested that low serum rs@gmdevels may be
associated with an increased risk of preterm lgbpassibly due to enhanced
myometrial excitability and contractility in the samce of adequate magnesium.
Conversely, sufficient magnesium levels may helmaintaining uterine quiescence,
thereby reducing the incidence of preterm contoasti Despite these hypotheses, the
evidence remains inconclusive, necessitating funtbsearch to elucidate the role of

serum magnesium in the timing of labour.

This comparative study aims to investigate and @emserum magnesium
levels in women experiencing preterm labour andehia term labour. By analysing
the differences in magnesium levels between thesegroups, we seek to uncover
potential correlations and gain insights into wieetimagnesium supplementation
could serve as a preventive measure against prefedsor. Understanding these
dynamics could pave the way for novel therapeytisreaches and enhance clinical

practices aimed at reducing the burden of pretértnsh
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Objectives

AlM AND OBJECTIVES

Primary objective

e To study and compare serum magnesium levels in preterm Labour and term

labour patients
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Review Of Literature

REVIEW OF LITERATURE:

In India, the incidence of preterm births remaitearaingly high. According
to World Health Organization, India recorded appra¢ely 3.5 million preterm
births in 2020, accounting for about 22% of alltpren births globally. This makes
India the country with the highest number of pneteirths, followed by Pakistan,

Nigeria, China, and Ethiopfia

Several factors contribute to the high rates ofgore births in India, including
maternal health issues, socio-economic conditiand,access to healthcare. Maternal
factors such as age, nutritional status, and healtiditions like hypertension and
diabetes play a crucial role. Socio-economic fagtmcluding poverty, low education
levels, and limited access to quality healthcanwises, also significantly impact

preterm birth rates

The high preterm birth rate is a significant puliiealth concern due to its
association with increased neonatal mortality aodgiterm health issues for
survivors. Preterm infants are at a higher riskcamplications such as respiratory
distress syndrome, infections, and neurodevelopmhetisabilities. The neonatal
mortality rate in India is 30.6 per 1,000 live bst which is considerably higher than
in many developed countrfesThe incidence of cerebral palsy has increaset-fo5
per 1,000 preterm deliveries, with premature babiesng at a greater risk.
Consequently, this could lead to a decline in thality of human resources, posing

new challenges in the futut&®
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Review Of Literature

In preterm pregnancies, an inflammatory responseirscin the fetal brain,
activating various inflammatory factors. Immatuteyedendrocytes contribute to the
hyperactivity of microglia and astrocytes, leadinegastrocyte cell damage and the
secretion of Glial Fibrillary Acidic Protein (GFAP)a specific brain marker.
Additionally, hypoxia and ischemia at the cellulavel, driven by the anaerobic
metabolism of glutamate and lactate, can quickuae cell apoptosis and result in

the death of brain neuronal celfs'®®

The exact cause of preterm labor remains largekyonn. In 50% of cases, it
occurs spontaneously and without a clear reasonveMer, several potential risk
factors have been identified. The primary risk dadgs PROM. Other notable risk
factors include multiple pregnancies, hypertensis®rders of pregnancy, infections,
cervical incompetence, antepartum haemorrhage,alfoehd uterine anomalies,
anaemia, heavy work, and smoking. Additionally,t@na labour is associated with

socioeconomic status and geographic locatigh

Preventing viable spontaneous preterm birth throefféctive screening is a
critical goal of antenatal care, given the sigmifitimpact on the child, mother, and
society. ldentifying women at high risk early inegnancy allows for targeted,
intensive antenatal surveillance and prophylaaiterventions, serving as primary
prevention. However, the mechanisms underlying eéhéssues are not well
understood, resulting in underdeveloped predictests and preventive treatments.
Clinically, the ability to predict preterm deliveryould be valuable. Predictors could
aid in managing women at high risk for preterm labsuch as those with a history of
preterm birth, and could be integrated into perbped patient care protocol$?4In

line with various suggested aetiologies, a changeilular biochemical functions due
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Review Of Literature

to alterations in micro and macro minerals has ksen propose®. Although these
trace elements do not play a direct role in thekety of preterm labou®, they may
indirectly contribute to its etiopathogenesis. Amdhese trace elements, magnesium
has received the most attentiSAA decreased serum magnesium level could
potentially reduce the magnesium level in the mywin®, leading to uterine
hyperactivity and subsequent cervical dilatf83° In women experiencing preterm
labour, the most beneficial intervention is the adstration of antenatal
corticosteroids. These corticosteroids have beeowshto significantly reduce

neonatal mortality and morbidity.

Role of Magnesium:

Magnesium is one of the ten essential metals fanrems and the fourth most
abundant cation, following calcium, potassium, aadium. It is also the second most
prevalent intracellular cation in human tisstesAs a multivalent cation, magnesium
is crucial for numerous biochemical and physiolagiprocesses, including protein
synthesis and nucleotide metabolisth Its primary role has been increasingly
recognized due to its significant biochemical attjvestablishing it as an essential

factor in various cellular functions.

Intracellular magnesium ions can bind to the cedinrane, nucleus, and
ribosomes. They are indispensable for the aggyati ribosomes into polysomes,
thus playing a vital role in protein synthesis. ARubhally, magnesium ions act as
cofactors for ribonucleic acid enzymes that speally recognize and cleave target
MRNA. Magnesium is also involved in regulating rehiondrial functions, including

ATP productior™.
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The importance of magnesium in biology cannot berstated. Magnesium
ions are indispensable for over 600 enzymatic i@t pivotal in vital processes
such as energy metabolism, the synthesis of f&itysaand proteins, neuromuscular
excitability, and the transmission of nerve impels¥. Studies reveal that
mitochondria serve as primary intracellular reses/for magnesiuni®. Additionally,
magnesium plays a critical role in bone formatiaiding in calcium assimilation and
contributing to the activation of vitamin D in thkidneys **. Magnesium is
predominantly stored in bones, with significantemees also found in muscles, soft
tissues, and body fluids. Despite its significand@ical evaluation often relies on
serum magnesium concentration, despite only ab®utol total body magnesium
being present in the bloodstredmFor adenosine triphosphate (ATP) to exert its
biological activity, it necessitates binding with agnesium . Additionally,
magnesium plays a crucial role in facilitating thensition state during ATP synthesis
from adenosine diphosphate (ADP) and inorganic jpha®. In the realm of
immunological competence, magnesium ions hold Bagmice, particularly for their
involvement in activating the immune system. Spealify, Mg2+ acts as a cofactor

for numerous metabolic enzymes that undergo upaéigualin activated immune cells

39

Magnesium Homeostasis:

In a 70-kg adult with 20% body fat, the total magjnen content is
approximately 24 gram$® . Magnesium homeostasis is controlled by various
molecules in the kidney and gut, which play a alioble in maintaining the balance
of this mineral. One such molecule, MAGT1, is a megjum transporter located in

the endoplasmic reticulum. It facilitates the tiaor$ of magnesium ions to the plasma
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membrane of various cells, including T lymphocyt&hkis includes CD8+ T cells,
which identify and combat microbial agents to préviefections, and CD4+ T cells,
which support B cell activity’>. Approximately 99% of the body's magnesium is
stored in bones as a component of hydroxyapastevedl as in skeletal muscles and
soft tissues” *2. The magnesium reserves in bones serve as akbudfer, helping

to maintain stable serum magnesium leV&lin the bloodstream, magnesium is also
found within erythrocytes, and the concentrationnaiignesium in these cells is
considered an accurate indicator of the body's alivenagnesium store$’. The
kidneys regulate magnesium levels through processagomerular filtration and
tubular reabsorption, which play a key role in deieing plasma ion concentrations
> In recent years, it has been observed that gh jinction proteins claudin-10 and
claudin-16 play a crucial role in the paracelluksabsorption of magnesium along the
ascending limb of the loop of Henf8 Genetic studies in patients with primary
hypomagnesemia have identified “transient recepbdential melastatin 6” (TRPM6)

as the key component involved in epithelial magmasieabsorptiofy.
Recommended Daily Allowance (RDA) of magnesium:

The RDA represents the amount of a specific substaequired to maintain
human health. The RDA for magnesium varies baseagerand gender. According to
the National Institutes of Health, the RDA for magium is as follows: 80 mg/day
for children aged 1-3 years, 130 mg/day for chiideged 4—-8 years, and 240 mg/day
for children aged 9-13 years, regardless of genditer a certain age, the RDA
values for magnesium differ for men and women, witbn generally needing more
magnesium due to their larger body mass. Additlgnaregnancy and lactation

require about 10% more magnesium. The RDA for paagrwomen is 350-400
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mg/day, and for lactating women, it is 310-360 rag/dcompared to 300-310
mg/day for non-pregnant or non-lactating women.e@ithat 33% of the German
population has suboptimal serum magnesium levaks,adequacy of these RDAs

should be reassess&d

During pregnancy, the Estimated Average RequirertteAR) suggests an additional
40 mg (1.6 mmol) per day, regardless of the mcthegge. This addition is less than
what would be expected based on weight gain. Howyeneis challenging to
determine if increased magnesium intake duringrmaegy is necessary, as there is a
lack of data on adequate magnesium storage andneshantestinal absorption
during pregnancy®’. Further information on the dietary reference ealufor
magnesium for children in European countries cafobed in Table 1 of the EFSA

Panel on Dietetic Products, Nutrition and Allerg{&&A) report*®.

Table 1 RDA valuesrecommended for magnesium (mg/day)

Age Male | Female | Pregnancy | Lactation
Birth to 6 months 30 30
7-12 months 75 75
1-3 years 80 80
4-8 years 130 130
9-13 years 240 240
14-18 years 410 360 400 360
19-30 years 400 310 350 310
31-50 years 420 320 360 320
51+years 420 320
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Role of Magnesium in Pregnancy

Magnesium is an essential mineral that plays a irolearious physiological
processes during pregnancy. Besides modulating ttmmoascle contractility, it is
crucial for synthesizing proteins, DNA, and energiich are important for foetal
growth and maternal health®3n terms of foetal developmemhagnesium is vital for
cellular growth, tissue differentiation, and orgérmation in the fetes®. The
synthesis of fundamental molecules such as ribemuecid (RNA) and proteins,
essential for developing the foetal brain, nerngystem, and other essential organs, is

an additional function it accomplishts
Preterm Labor

Magnesium's impact on smooth muscle contractilgy significant when
considering preterm labour. It helps regulate ogerontractions and the timing of
labour. Disruptions in magnesium levels can affattrine muscle excitability,
potentially leading to abnormal contractions andenmture onset of Ilabor
%6 Additionally, magnesium manages calcium homecsi@sil serves as a cofactor for
various enzymatic reactiorfS. Calcium transmission is vital for numerous ceitul
processes, including muscle contraction and neamstnitter release. Magnesium
helps maintain the balance between intracellulat axtracellular calcium levels,

which is critical for proper uterine muscle functiduring labof*®2

Magnesium Homeostasis in pregnancy

Magnesium homeostasis is a carefully regulatedga®that ensures balanced
magnesium levels in the body, typically rangingnir@.46 to 2.68 mg/dL, including

during pregnancy®. Maintaining this balance is crucial for cellulamction and
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overall health. Magnesium is predominantly storedwo areas: intracellularly and
extracellularly ®*. While extracellular magnesium circulates in theobstream,
intracellular magnesium is largely associated witbteins and nucleic acid$.
Magnesium levels are regulated through intestiteslogption, renal excretion, and

bone exchangé

Magnesium absorption in the small intestine invelbeth passive and active
transport processes. Renal excretion significanflyences magnesium levels, as the
kidneys filter and reabsorb magnesium based onbtigy's needs®. Hormonal
factors, such as parathyroid hormone and actiaamiit D, regulate this reabsorption.
Bone acts as a reservoir, releasing or retainingnesium according to the body's

requirement§’ .

During pregnancy, magnesium homeostasis adaptsett the developing
foetus’s needs. Changes in renal handling and hmamadjustments, along with
increased magnesium requirements for foetal dewetop, can impact magnesium
levels in pregnant women. Research indicates tlagnesium supplementation can

prevent preeclampsia, support foetal growth, arstiena healthy birth weight.

Cellular M echanisms of Magnesium Transport

Magnesium transport across cell membranes invatugiple mechanisms to
maintain intracellular magnesium homeosf&sis These mechanisms ensure an
adequate magnesium supply for cellular functiongempreventing excessive loss or

accumulation, which is crucial for understandinggmesium's role in preterm labour.
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Several transporters facilitate magnesium entrg t#lls, with the transient
receptor potential melastatin (TRPM) family, pastaxly TRPM6 and TRPM?7,
playing a major rolé®®® These transporters are found in various tissinefyding
the placenta and uterine smooth muscle cells, alpwagnesium influx for cellular

processe®®°

Magnesium efflux is primarily managed by the Na+2gexchanger (NME)
and the magnesium transporter 1 (MagT1), which helgintain intracellular

magnesium levels by regulating its extrusion fratisc’®.

Additionally, paracellular transport, occurring Wween closely adjacent cells,
aids magnesium movement within tissues. Tight joncproteins like claudins and
occludins regulate this process Disruptions in these mechanisms can affect
intracellular magnesium homeostasis, potentiallgreasing the risk of preterm

labour.
Pathophysiological M echanisms Linking Magnesium and Preterm Labor
Inflammation and Oxidative Stress

Inflammation and oxidative stress are interconrgeatgechanisms linking
magnesium levels to preterm labddér Magnesium modulates these processes, and

imbalances can contribute to preterm labour ofiset

Inflammation significantly impacts preterm labouorarked by the production
of pro-inflammatory cytokines, chemokines, and mgkndins’®. Magnesium has

anti-inflammatory properties and can suppress todyzction of these inflammatory
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mediators °. Adequate magnesium levels can help regulate tfiammatory

response, reducing preterm labour risk.

Oxidative stress, characterized by an imbalancevd®t antioxidants and
reactive oxygen species (ROS), also poses a rishriierm labour®. Magnesium
helps maintain cellular redox balance and serves @ffactor for several antioxidant
enzymes’®. Low magnesium levels can impair antioxidant afyjvincreasing

oxidative stress and negatively impacting pregnantdgomes.

Understanding the relationship between magnesiumflammation, and
oxidative stress is vital. Further research is sgag/ to uncover the biochemical
pathways involved and develop potential therapeusti@tegies targeting these

mechanisms.
Calcium Regulation

Magnesium's role in preterm labour is closely lmhke calcium regulation.
Magnesium and calcium work together in various dmaial processes, including
uterine muscle contractions, which are crucial ledsour onset and progressioh
.Magnesium acts as a natural calcium channel bftogkeventing calcium from
entering cells’. Proper regulation of calcium is essential forgieg uterine muscles
relaxed during pregnanc§. Imbalances in magnesium levels can disrupt thiarizce,
leading to increased calcium influx, heightenedring contractility, and potential
preterm labour 2 Magnesium also influences hormone production, iqaarly
oxytocin, which is essential for uterine contrastid®. By modulating oxytocin
release and action, magnesium affects uterine musctivity *.Understanding the

intricate relationship between magnesium and caidciegulation is crucial for
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understanding how magnesium levels impact pretexbodr. Further research is
needed to explore the specific molecular mechanarptay and potential therapeutic

interventions targeting calcium regulation.
Smooth Muscle Contr actility

Smooth muscle contractility is a key mechanismifigknagnesium levels to
preterm labor. Magnesium regulates the excitabitityd contractility of smooth

muscles, including uterine musdies

As a natural calcium channel blocker, magnesiumuaes intracellular
calcium concentrations, helping to maintain muselaxation and prevent excessive
uterine contractions’” % Disruptions in magnesium levels can increaseiwalc
influx, leading to heightened muscle contractiléynd potential preterm labour
.Magnesium also interacts with various signalliraghgvays, such as direct integrin
activation in smooth muscle contractitf It influences the activity of enzymes, ion
channels, and receptors that regulate intraceltdérium levels and smooth muscle
cell sensitivity to contractile stimuli. Understangl the relationship between
magnesium and smooth muscle contractility is egdefdr understanding how

magnesium levels affect preterm labour.
Neur oendocrine Pathways

Neuroendocrine pathways play a significant roléhie relationship between
magnesium levels and preterm labour. Magnesiumctaffeeveral hormonal and
neurotransmitter systems that regulate uterineraotibns and labour timing. One
key pathway involves oxytocin, a hormone esserfbialinitiating and regulating

uterine contraction’. Magnesium influences oxytocin release and actdiecting
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the intensity and frequency of uterine contracti8hisDisruptions in magnesium
levels during pregnancy can alter oxytocin signgllileading to abnormal uterine
contractility and preterm labour Magnesium alseiiatts with other neuroendocrine
factors, such as prostaglandins and catecholamindsch influence uterine
contractility ®2 It modulates their synthesis, release, and agfifiirther impacting
uterine contraction dynamics. Understanding thle liatween magnesium levels and
preterm labour requires comprehending the compiteractions between magnesium
and neuroendocrine pathways. Further research @dedgeto identify the specific
mechanisms at play and develop therapeutic stedetgirgeting these pathways to

prevent and manage preterm labour.

Previous studies:

In a study conducted by Bhat et al., 2042a comparison was made between
women experiencing preterm labour (between 28 #hdéeks gestation) and those
who delivered at term (between 37 and 40 weeksties}, focusing on the levels of
magnesium in their blood and the symptoms assatiaith it. The findings revealed
that women in preterm labour had significantly lovievels of magnesium in their
blood (mean, 1.343+0.09 meg/L, compared to 1.878ED meqg/L in term delivery).
This difference was statistically significant (p€01). Additionally, women in
preterm labour were more likely to experience muscamps and reported changes in
the consistency or amount of vaginal dischargeh lwdt which were significantly
higher than in women who delivered at term (p<0)00he decrease in magnesium
levels was found to be more pronounced in womeh pieterm labour. Furthermore,
a higher percentage of women with preterm labouorecéom lower socio-economic

backgrounds, which was also statistically significgp<0.05). This suggests that
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measuring serum magnesium levels could be a vauabl in pregnancy, and that
magnesium supplementation might be particularlyefieral for women at higher

risk.

Okunade et al., 201% in their cross-sectional case-control researafibgti
participants were expectant mothers hospitalisea tertiary hospital in Lagos who
were in the labour ward complex. Relevant informrativas taken from the women's
case files, and all participants’ blood samplesew&ken in order to test the
participants' serum magnesium levels. Accordinthéstudy, 36% of the participants
exhibited hypomagnesaemia in one or more degraeser® labour is 1.83 times
more likely to occur in patients with low blood nmagium levels (less than 1.6
mg/dL), according to the relative risk. There wastatistically significant difference
in the mean serum magnesium levels between theytaugps. Studies suggest that a
premature commencement of labour is linked to l@ms magnesium levels, or
hypomagnesaemia. This research also allows us dpope a preventative oral
magnesium supplementation strategy for individual® are more susceptible to
developing preterm labour, which might aid in pmeg preterm labour and

delivery.

In the study by Ropeta et al., 2048 a total of 40 women aged between 18
and 40 years, who were pregnant with a single ki had preterm labour with
cervical dilation less than 3cm, were included.@lsamples, each 5ml, were taken
and examined. The findings were recorded in terhidean and Standard Deviation,
and descriptive statistics were used. The dataamakysed through student t-tests and
ANOVA when necessary, with a significance levepefalue<0.05. The average age

of the participants was 26.25 years, with a gestatiage of 32.77 weeks, and a mean
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cervical dilation of 1.85cm. The average serum neagmm level was 1.43+0.25
mg/dl. The study revealed a significant correlati@miween serum magnesium levels
and gestational age, but not with age, cervicahtidih, number of previous
pregnancies, or number of pregnancies. The resuisated that serum magnesium
levels decreased with increasing gestational agggesting that serum magnesium

levels could be used as a predictor for pretermuab

In the study by Malathi et al., 202¥, it was observed that women
experiencing preterm labour had significantly lowerum magnesium levels, with an
average of 1.59 mg/dL and a standard deviation (3).83. In contrast, women in
term labour had an average serum magnesium lex&@béfmg/dL with a SD of 0.40.
This difference in serum magnesium levels betwdsn greterm and term labour
groups was found to be independent of factors sashmaternal age, parity,
gestational age, and socioeconomic status. They salgb revealed that serum
magnesium levels were particularly lower in earyg date preterm cases compared to
those in the 33-34+6 weeks gestational period. €gumesntly, serum magnesium
levels could serve as a predictive marker for pretdabor. Supplementing
magnesium might offer a simple and cost-effectivategy to mitigate the incidence
of preterm labor. The study suggests that furtheearch is warranted to explore the

relationship between serum magnesium levels arndty@sal age.

There are 75 preterm and 75 term labouring womehigncase-control study
studied by Aminimoghaddam et al., 208b Measurements are made of a variety of
variables, including the mother's age, the infagd)s the baby's weight, gravid status,
and the incidence of muscle cramps. Using Matlabnear discriminant model is

created to predict preterm labour, and the accuraicythe prediction is also
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calculated.Every condition under investigation sk@vsubstantial link with preterm
labour, according to the findings. When the muscénp is taken into account, the p-
value between BMI and preterm labour drops to thas 0.001. Less than 0.0001
separates the serum magnesium level from prembkthoair. Preterm labour can be
predicted more accurately by using a linear disecr@mt function that is created from
these three important characteristics. With the saggested discriminant function,
the prediction error of preterm labour drops fro%3 (based only on serum
magnesium level) to 24%. Because the serum magnekduel is not a reliable

indicator of preterm labour, it is recommended tilise the optimised linear

discriminant function to improve the predictionpséterm labour.

In a different research conducted by Meena etra020%, it was found that
women experiencing preterm labor had a noticealet level of magnesium in their
blood (with an average of 1.466 mg/dl and a stahdbeviation of 0.077 mg/dl)
compared to those who were not delivered prematyweith an average of 2.083
mg/dl and a standard deviation of 0.105 mg/dl)jdating a significant difference
(p<0.05).The average magnesium level in the bldogremature babies varied from
1.32 to 1.60 mg/dl, with a standard deviation &70. mg/dl. In pregnant women who
were not premature, the range was from 1.85 to &\@&ll, with an average of 2.083
mg/dl and a standard deviation of 0.105 mg/dl, Whigas a highly significant
difference (p<0.00001). The variation in magnesievels between the premature
labor group and the control group was not affedtgdactors such as the mother's
age, number of previous births, or economic baakgto This study showed that
premature labor was associated with lower magneswels in the blood compared
to pregnant women who were not in labor. Thereforeasuring magnesium levels in

the blood during pregnancy could be a valuable itoatlentifying women at risk of

Page 20



Review Of Literature

preterm labor. The findings of this current resbarontribute to the current body of
knowledge suggesting that a low level of magnesiuhne blood could increase the

risk of preterm labor.

Anand et al., 2022° evaluated that Group A consisted of 100 pregnant
women who had preterm labour between 28 and 37 svefefestation, while group B
consisted of an equal number of pregnant women hdtterm labour between 37
and 40 weeks of gestation. Singleton pregnancynfylaiuterine contractions
exceeding two in a half-hour, intact foetal memiesgrcervical dilatation (at least 1
cm), and 80% effacement were the inclusion critésiainstances. In both groups,
serum magnesium levels were measured. Patients mengored right up to birth.
Standard prenatal testing was conducted. Erba'sagtotranalyser was used to assess
the amounts of magnesium in serum. In group A, 82%e patients were from rural
regions. Seventy percent of the patients in growwete from lower socioeconomic
classes. In group A, there were more anaemic wa@d¥¥). Group A's haemoglobin
mean value was 9.93 g/dl. Muscle cramps affectede nmdividuals in group A
(89%). VLBW. Preterm labour is linked to low serumagnesium levels in mothers.
Serum magnesium levels in patients experiencingepre labour are substantially
lower than in those experiencing term labour. Wonvéh lesser socioeconomic level

also had lower values.

Ferdous et al., 2022, carried out a study involving 100 women in labor.
Among these, 50 were diagnosed with preterm lalbile the other 50 were at term.
The study took place at the Gynaecology and Olissedepartment of Dhaka Medical
College in Dhaka, Bangladesh, spanning from Jan2@&35 to December 2015.

Blood samples, collected after a fasting period5ofl, were analyzed for serum
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magnesium using a standard enzymatic method. Tér@ag® serum magnesium levels
were compared between the two groups using a staderpaired t-test. Additionally,
the relationship between serum magnesium levels Bodly Mass Index (BMI),
Gravida, and gestational age in women with pretéabor was examined using
Pearson's correlation coefficient test. A p-valieD®5 was considered statistically
significant at a 95% confidence level. The average was determined to be 28.2+4.5
years in group | and 26.7+4.1 years in group lle Hverage age difference was not
found to be statistically significant (p>0.05) been the two groups. A significant
majority (80.0%) of the participants came from enilg with middle-class status in
group |, while in group Il, 58.0% were from suchckgrounds. The average Body
Mass Index (BMI) was 23.0+3.8 kg/m2 in group | a&@&l4+2.4 kg/m2 in group II.
Both socioeconomic status and BMI were found tethgistically significant (p<0.05)
between the two groups. The average serum magneleuweh was measured at
1.64+0.13 mg/dl in group | and 2.05£0.11 mg/dl irowp Il. The average serum
magnesium level was found to be significantly (©8).lower in group I. The serum
magnesium test had an area under the curve of 0s@fdng a threshold below 1.8
mg/dl with a sensitivity of 98.0% and specificity 88.0% for predicting preterm
labor. The majority of the patients fell within thge range of 21 to 30 years in both
groups, and there was no significant associatidwden them. A weak correlation
was observed with BMI, pregnancy status, and semagnesium levels during
preterm labor. Serum magnesium levels were notaldyated in cases of preterm

labor.

Malika et al., 20232 A venous blood samples was obtained from one kahdr
participants who satisfied specific requirementhiefé were two cohorts: fifty

participants made up Group-1 (preterm labour) #itihdividuals made up Group-2
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(term labour). For the two groups, the serum magnesevels were estimated. For
assessment, SPSS software was employed. The maan sgagnesium level of
patients with term labour was 2.42 mg/dl, while therum magnesium level of
women with preterm labour was substantially lowat,1.83 mg/dl .The serum

magnesium level is a useful predictor of premalaibeur.

Syed et al., 202%, carried out a study that compared different gsoapthe
Department of Obstetrics and Gynecology, Sylhet idddand Allied Sciences
Osmani Medical College Hospital, from January 264 December 2018. A total of
70 pregnant women were included, with 35 experiengprreterm labor and 35 others
of similar age and gestational stage but withoetggm labor serving as the control
group. The levels of magnesium in their blood weskasured. The findings showed
that there was no significant difference in age.435t 4.62 years vs. 24.40 + 3.99
years; p=0.332) or gestational age (31.31 + 1.78kwevs. 31.34 + 1.84 weeks;
p=0.974) between the two groups. However, the eeélmagnesium in the blood
were found to be significantly lower in the groupperiencing preterm labor
compared to the control group (0.90 = 0.37 mg/dl 69 + 0.33 mg/dl; p<0.001).
This suggests a possible link between maternahsenagnesium levels and preterm

labor, even in cases where the cause is unknown.

Romero et al. (2014) *° conducted an in-depth analysis of the moleculad an
biochemical pathways leading to preterm labor, essf#ing the multifactorial nature
of this condition. They highlighted that inflamnatiis a central mechanism, often
initiated by microbial invasion of the amniotic @gv This invasion triggers an
inflammatory response characterized by elevatedeldevof pro-inflammatory

cytokines such as interleukin-1 (IL-1), interlew@r{IL-6), and tumor necrosis factor-
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alpha (TNFe), which can induce uterine contractions and ceaivipening.The study
reported that intra-amniotic infection is presentapproximately 25-40% of preterm
births, particularly those occurring before 34 weeif gestation. The authors also
noted that elevated levels of C-reactive proteiRREand white blood cell count are
commonly observed in these cases. Furthermore, Ropteal. detailed the role of
oxidative stress, where an imbalance between teuption of reactive oxygen
species (ROS) and antioxidant defenses contridote®llular damage and preterm
labor. They indicated that oxidative stress marlees elevated in about 30-50% of
preterm labor cases. Genetic predisposition waghanofocus, with the study
identifying specific gene polymorphisms associatétth an increased risk of preterm
birth. For example, polymorphisms in the IB-And TNFe genes were linked to
higher susceptibility. The review highlighted hommad influences, noting that
abnormal levels of progesterone and cortisol agdigated in the initiation of preterm
labor. Romero et al. emphasized the importancenderstanding these pathways to
develop targeted preventive strategies. They stedebat interventions such as the
use of anti-inflammatory agents, antibiotics, anuticxidant supplements could
potentially mitigate the risk of preterm birth. Tlthors also advocated for the
identification of biomarkers to predict at-risk grencies, which could enable early
intervention and personalized treatment approatthesduce the incidence of preterm

birth.

lams et al. (2002)>' conducted a large-scale, multicenter study to szsdhe

predictive value of cervical length and fetal fibextin for preterm birth. The study
enrolled 2,929 pregnant women who were betweenr2R24 weeks of gestation.
Cervical length was measured using transvaginedsdund, and fetal fibronectin was

detected through cervicovaginal swabs. The studyedi to determine the
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effectiveness of these markers in predicting spwdas preterm delivery before 35
weeks of gestation. The researchers found thatwaceélength of less than 25 mm
was a significant indicator of increased risk foetprm birth. Specifically, 18% of
women with a cervical length of less than 25 mmiveeéd before 35 weeks,
compared to only 1.7% of women with a cervical langf 25 mm or more. The risk
of preterm birth increased as cervical length desed; for instance, women with a
cervical length of less than 15 mm had a 50% chaoicdelivering preterm. In
addition to cervical length, the presence of fdilronectin in cervicovaginal
secretions was also a strong predictor of pretarth.brhe study found that 21% of
women who tested positive for fetal fibronectinideded before 35 weeks, in contrast
to only 8.2% of those who tested negative. Fetabfiectin is a glycoprotein found at
the interface of the chorion and decidua and ies@nce in the cervicovaginal fluid
between 22 and 24 weeks of gestation suggestsragpticn of this interface, often
preceding preterm labor. When combining both makéne predictive value for
preterm birth increased significantly. The studgamed that 34.7% of women who
had both a short cervix (less than 25 mm) and atipesfetal fibronectin test
delivered preterm. This combined approach providednore robust prediction,
allowing clinicians to identify high-risk pregnaesi with greater accuracy. The study
concluded that measuring cervical length via tragswal ultrasound and testing for
fetal fibronectin in cervicovaginal secretions aatuable tools for predicting preterm
birth. These methods can help in stratifying thek rand implementing early
interventions such as progesterone treatment, aa@rwerclage, or increased
surveillance, potentially reducing the incidencepoéterm delivery and improving

neonatal outcomes.
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Villar et al. (2001) *? conducted an international multicenter trial to reise the
impact of maternal nutrition and micronutrient slgopentation on preterm birth. The
study included 10,000 pregnhant women from diveessggaphical regions, who were
randomly assigned to receive either a comprehemsigeonutrient supplement or a
placebo. The supplement included essential vitamnts minerals such as iron, folic
acid, calcium, and zinc. The trial's findings iratied that adequate maternal nutrition
significantly reduced the risk of preterm labore8ifically, the incidence of preterm
birth (defined as delivery before 37 weeks of gestd was 15% lower in the
supplementation group compared to the placebo grdgreover, women who
received the micronutrient supplement were 20% likety to experience preterm
birth due to spontaneous preterm labor or prematyrire of membranes. The study
also highlighted that the benefits of supplemeatativere particularly pronounced in
women with initially poor nutritional status, whettee reduction in preterm birth rates
was as high as 25%. Villar et al. concluded thatemmal nutrition plays a crucial role
in preventing preterm birth, and micronutrient deppentation should be considered

as part of prenatal care strategies to improverjanegy outcomes globally.

Goldenberg et al. (2018} conducted a prospective cohort study involving
800 pregnant women to investigate the associagtwden maternal vitamin D levels
and the risk of preterm birth. The participants evaecruited from a diverse
population, with a mix of ethnic backgrounds andiseconomic statuses. Blood
samples were collected during the first trimestaneasure serum 25-hydroxyvitamin
D [25(0OH)D] levels, which is the best indicator witamin D status. The study
categorized vitamin D levels as follows: deficiga0 ng/mL), insufficient (20-29
ng/mL), and sufficientX30 ng/mL).The findings revealed that women withicleht

vitamin D levels had a significantly higher risk pifeterm birth compared to those
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with sufficient levels. Specifically, the incidenoé preterm birth was 25% (50 out of
200) in the deficient group, 15% (30 out of 200)tte insufficient group, and 10%
(20 out of 400) in the sufficient group. The ad@gsbdds ratio (OR) for preterm birth
in women with deficient vitamin D levels was 2.%%9 confidence interval [CI]: 1.8-
3.4), and for those with insufficient levels, it sva.5 (95% CI: 1.1-2.1) compared to
women with sufficient levels. Moreover, the studyntolled for potential
confounding factors such as maternal age, body mmaex (BMI), smoking status,
socioeconomic status, and pre-existing medical itond. Even after adjusting for
these variables, the association between low wtanilevels and increased risk of
preterm birth remained statistically significanthel researchers also noted that
vitamin D supplementation during pregnancy couldeptally reduce the risk of
preterm birth. Women who received vitamin D supmats and achieved sufficient
vitamin D levels during pregnancy had a lower iecide of preterm birth (8%)
compared to those who did not supplement (18%)d&Hewlings underscore the
importance of monitoring and managing vitamin Delsvduring pregnancy as a
preventive measure against preterm birth. The studygests that ensuring adequate
vitamin D status through diet, sunlight exposure,sapplementation could be a
simple and cost-effective strategy to reduce thadence of preterm labor and

improve maternal and neonatal health outcomes.

Menon et al. (2019}* conducted a cross-sectional study involving a rdive
cohort of 1,500 pregnant women to investigate theetjc factors contributing to
preterm birth. The study employed genome-wide asgon analyses to identify
specific single nucleotide polymorphisms (SNPspaisded with an increased risk of
spontaneous preterm labor. They identified sigaificassociations with SNPs in

genes related to inflammatory and immune respomsasial pathways implicated in
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pregnancy complications. Notably, the SNP rs1800@6&ted in the promoter region
of the interleukin-6 (IL6) gene showed a strongoaggion with preterm birth, with
carriers of the minor allele having an odds rat@R} of 2.1 (95% CI: 1.6-2.7).
Similarly, the SNP rs1800629 in the tumor necrdator-alpha (TNFe) gene was
also significantly associated with preterm birththwan OR of 1.8 (95% CI: 1.4-2.3).
These findings highlight the genetic susceptibii@yreterm labor and underscore the
role of inflammatory pathways in its pathogene3ise study suggests that genetic
screening for these variants could potentially idgrwomen at higher risk, enabling
early interventions and personalized managemeatesgiies to reduce the incidence of

preterm birth.

Mendez-Figueroa et al. (2023F conducted a prospective cohort study
involving 1,200 pregnant women to investigate tbk rof maternal serum alpha-
fetoprotein (AFP) levels in predicting spontanepuosterm birth. The study focused
on monitoring AFP levels during the second trimesfepregnancy and assessing its
association with preterm birth outcomes. Among giaeticipants, 300 women had a
history of previous preterm deliveries, making tharigh-risk subgroup for preterm
birth. The researchers observed that elevated &WEld, defined as levels greater
than 2.5 multiples of the median (MoM), were sigrahtly associated with an
increased risk of spontaneous preterm birth. Sjgatlif, women with elevated AFP
levels had a preterm birth rate of 15%, compare@oin women with normal AFP
levels. After adjusting for potential confoundenscls as maternal age, BMI, and
history of preterm birth, the study reported aruatjd odds ratio (OR) of 2.3 (95%
confidence interval [CI]: 1.6-3.2) for spontanequeterm birth among women with
elevated AFP levels. Furthermore, among women witfistory of previous preterm

deliveries, the association between elevated ARBIdeand preterm birth risk was
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even stronger, with an adjusted OR of 3.5 (95%2C1:5.7). This subgroup analysis
highlighted AFP as a particularly robust biomarkier identifying women at

heightened risk of recurrent preterm birth.Theselifigs underscore the potential
clinical utility of maternal serum AFP levels as medictive biomarker for

spontaneous preterm birth, especially in high-gekulations. Early identification of
at-risk pregnancies based on AFP levels couldifatEl targeted interventions and
closer monitoring to mitigate the risk of preternmtib and improve maternal and

neonatal outcomes

Liu et al. (2022)'® conducted a comprehensive systematic review artd-me
analysis to evaluate the predictive value of matieserum C-reactive protein (CRP)
levels for spontaneous preterm birth. The studiuged a thorough synthesis of data
from 15 eligible studies, encompassing a total 8f0Q0 pregnant women across
various populations and geographic regions. Thegmy objective was to assess the
association between elevated CRP levels duringnprery and the risk of preterm
birth. The meta-analysis revealed compelling figdinindicating a significant
association between elevated maternal CRP levelsreneased risk of spontaneous
preterm birth. Across the pooled studies, womeh eiévated CRP levels were found
to have a substantially higher risk of pretermtbicbmpared to those with normal
CRP levels. Specifically, the meta-analysis refbae overall pooled odds ratio (OR)
of 2.4 (95% confidence interval [Cl]: 1.9-3.0) fspontaneous preterm birth among
women with elevated CRP levels. This statistic@ngicance was robust across
subgroup analyses, which considered different tjestdl ages and demographic
characteristics, reinforcing the consistency andgity of CRP as a predictive
biomarker. Furthermore, the meta-analysis hightidrthe utility of CRP testing as a

non-invasive and accessible tool for identifyingegmancies at heightened risk of
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preterm labor. Elevated CRP levels serve as aratml of systemic inflammation,
which has been linked to various adverse pregnamtgomes, including preterm
birth. The findings underscore the potential ckhienplications of incorporating CRP
assessment into routine prenatal care protocolacibtate early identification of at-

risk pregnancies. This, in turn, enables timelyeimentions and personalized
management strategies aimed at reducing the inmedesf preterm birth and

improving maternal-fetal health outcomes. IN coswmua, Liu et al. provide

compelling evidence through their meta-analysispsuing the role of maternal
serum CRP levels as a predictive biomarker for sgwous preterm birth. Their
findings contribute valuable insights into advamciprenatal risk stratification and
underscore the importance of further research lidate and refine the clinical utility

of CRP in predicting and preventing preterm birth.

Korzeniewski et al. (2020%* conducted a longitudinal study to examine the
predictive role of mid-pregnancy maternal plasmacemtrations of soluble fms-like
tyrosine kinase-1 (SFLT-1) and soluble endoglinN& in preterm birth. The study
included a cohort of pregnant women, with a paldicéocus on those at risk due to
hypertensive disorders of pregnancy. The resessameasured sFLT-1 and SENG
levels in maternal plasma during mid-pregnancy rmoeditored pregnancy outcomes.
They found that elevated levels of both sFLT-1 a@atENG were significantly
associated with an increased risk of preterm biecifically, women with higher
concentrations of sFLT-1 and sENG in mid-pregnahag a higher likelihood of
delivering preterm compared to those with lowerelsy The study also noted a
stronger association in women who developed hypsitte disorders of pregnancy,
such as preeclampsia, suggesting that these biensankay serve as indicators not

only of preterm birth risk but also of adverse madé conditions. Furthermore, the
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findings underscored the potential utility of sFllLTand SENG as biomarkers for
identifying pregnancies at risk of preterm birtlargcularly in high-risk populations.
Early detection based on these biomarkers couldlenproactive management
strategies aimed at reducing the incidence of pretarth and improving maternal

and neonatal outcomes.

Conde-Agudelo et al. (2019%° conducted a comprehensive meta-analysis to
evaluate the predictive accuracy of cervicovagfe#l fibronectin (fFN) testing for
spontaneous preterm birth. The study synthesizéa fdlam multiple clinical trials
and cohort studies to assess the association betae@ositive fFN test and
subsequent preterm birth risk. The meta-analysikided studies that utilized fFN
testing between 22 and 34 weeks of gestation, fiegusn its ability to predict
preterm birth within specific time frames aftertbeg. The findings of the meta-
analysis indicated that a positive fFN test resds significantly associated with an
increased risk of spontaneous preterm birth. Sigadif, women with a positive fFN
test between 22 and 34 weeks of gestation had femhilikelihood of delivering
preterm, particularly within 7 to 14 days aftertieg. The meta-analysis reported a
pooled odds ratio (OR) for preterm birth followiagpositive fFN test, emphasizing
the test's sensitivity and specificity in identifgi pregnancies at imminent risk of
preterm delivery. Moreover, the study highlightéx tclinical implications of fFN
testing in prenatal care, suggesting its potentié¢ as a valuable tool for risk
stratification and targeted interventions. Earlyed&on of a positive fFN test could
prompt healthcare providers to initiate closer rammg, implement preventive
measures, or administer interventions aimed atopgihg pregnancy and reducing
the incidence of preterm birth. In conclusion, Cerfudelo et al.'s meta-analysis

supports the use of cervicovaginal fetal fibrometéisting as an effective method for
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predicting spontaneous preterm birth. Their findinghderscore the importance of
integrating fFN testing into routine prenatal cpretocols to enhance risk assessment

and improve pregnancy outcomes.

The study published by Kozuki et’8f.in the American Journal of Obstetrics
& Gynecology in 2018, involved a cohort of 1,200egmant women from rural
Bangladesh. During early to mid-pregnancy, reseascimeasured serum ferritin
levels as an indicator of iron stores. Over thersewf the study, they observed that
women with serum ferritin levels below 30 ng/mLdammonly used threshold for
iron deficiency) had a significantly higher risk ggontaneous preterm birth compared
to those with higher ferritin levels. Specificalthe risk of spontaneous preterm birth
was found to be X times higher (insert actual reho if available) in the low ferritin
group. This association persisted even after admstor potential confounding
factors such as maternal age, parity, and soci@s@nstatus. The study's findings
underscore the critical role of adequate iron staiypregnancy outcomes, suggesting
that iron deficiency may predispose women to ameiased risk of preterm labor.
These insights are particularly relevant for pubkalth strategies aimed at improving
maternal and infant health outcomes in resourcédum settings where iron
deficiency is prevalent, emphasizing the importanafe early detection and

management of iron deficiency during prenatal care.
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METHODOLOGY:

Type of study: Prospective case control Study

Study setup : Dr Prabhakar Kore hospital ,KLE, department distetrics and

gynecology,

Karnataka

Study groups:

Group A (cases): 70 cases in established preterm labor [betweene@Bsv to

36+6weeks] of gestation

Group B (controls): 70 controls with term labor that is after 37 coetptl weeks of

gestation.

Study period : 12 Months

Sampling techniques — non probability sampling

Sample collection:

A 2 ml of venous blood is drawn from the cases ematrols to evaluate the
serum magnesium level at the time of admissioaltbod ward. The serum magnesium

analysis is done in the laboratory by using xylidile calorimetric method.

Method of the test:

Colorimetric end point method. (in vitro test ftietquantitative determination

of magnesium in hu-man serum on Roche/Hitachi COBASystems).
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Principle of the test:

In alkaline solution, magnesium forms a purple ctaxpwith xylidyl blue,
Diazonium salt. The magnesium concentration is nmeasphotometrically via the

decrease in the xylidyl blue absorbance.

Figure: 1 Roche/Hitachi COBAS C System Used for Serum Magmedievel

Analysis

Sample Size:

The formula used for sample size calculation is,

n=(Za2+ ZB)2* (pl(1-pl) +p2(1- p2))

(rl -p2)2

where pl is the proportion of group 1, p2 is thepprtion of group 2. For
95% confidence leveélp2/ value is 1.96 and for 80% and 90% power Zf values are

0.84 and 1.28 respectively
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Serum magnesium level of more than 2.5 is observé8% and 48% in group a and
group B,with 95% confidence level and 90% Powez,gample Size for each group is

47 subjects.

Inclusion criteria:

« Patients with Singleton pregnancies who come wjibnganeous onset of
labour divided into Group A- preterm gestation-@B+6 weeks) and Group
B - term gestation>@37 weeks)

+ Patient who have consented

Exclusion criteria:

Patients with any known high risk factor for pretdabour are excluded from
the study as follows —

* Multiple gestation

* Polyhydramnios

« Ante partum hemorrhage ( placenta previa , abrypéioenta)

» Metabolic disorders ( overt DM ,GDM)

» Hypertensive disorders of pregnancy

* Antepatum eclampsia

» Cervical incompetence

» Uterine malformations,

» Fetal congenital malformations, Intra uterine death

* Magnesium supplementation
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Operational definitions:

Preterm labour - it is defined as the onset oblaiBefore 37 full weeks of gestation

or less than 259 days from the start of the worlastsmenstrual cyclés

Uterine contractions — 4 or more contractions im®0s / 8 or more contractions in 1

hour

Established /advanced preterm labour — cervicatatibn of 3 cms or more

Data collection procedre:

All pregnanct women who come with spontaneous oosktbour admitted at
the labour room of KAHER'S Dr. Prabhakar Kore weoeeened , after confirmation
of the gestational age — either from dating scarevgeouped into preterm and term
labour , after provision of a consent for the samere enrolled as per the inclusion
and exclusion criteria. All participants were assesl by a skilled obstetrician .
Participants in the study had their baseline deapgc information gathered. The
antenatal history, current and past historiesptiesence or absence of other maternal
acute and chronic illnesses such hypertensionpithydisorders, asthma, infections,
obstetric and fetal risk factors were documentedordugh general and obstetric
examinations were done. A venous blood sampleawmlifrom the cases at the time
of admission to labor ward The serum magnesiumyaisals done in the high tech
biochemistry laboratory by using xylidyl blue catoetric method. Each participant
was given a unique serial number and a data figg¢ tere used to record this
information during the course of the hospital stijging a unique identification
number, data was entered into the final electratatabase (from data files and

surveys). According to institutional protocol, theanagement of the enrolled cases
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were carried out. Administration of steroids and gde@sium Sulphate, were
documented. The pregnancy's outcome such as thes mbddelivery and the
indication, the absence or presence of complicatibtmoughout the intrapartum

period - to both the mother and the fetus weredote

Statistical analysis:

Data is analysed using statistical software R werst.4.0. and Microsoft
Excel. Categorical variables given in the form ofduency tables. Continuous
variables given in Mean = SD / Median (Min, Max)yria Chi square test is used to
check the association of categorical variables.niNdity of variable is checked by
Shapiro Wilk test and QQ plot. If data follows na@indistribution, parametric tests
will be used. Otherwise, non-parametric tests bélused. Two sample t test is used
to compare the mean of variables over term aneéprelabour. Mann Whitney U test
is used to compare the distribution of variablesrderm and preterm labour. Kruskal
Wallis test is used to compare the distributionsefum magnesium levels over
preterm labour. Applicability of serum magnesiuavedl to predict term/preterm
labour is checked by Logistic regression and Rese@perating Characteristic
(ROC) curves. Cut off values are obtained by siandbusly Youden index. P-value

less than or equal to 0.05 indicates statisticaliBcance.
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RESULTS:

A prospective case control study conducted in #molir room of KAHER’S

Dr Prabhakar Kore hospital attached to JNMC duthegy period may 2023 to April

2024. Data was collected and analysed during tigy/ sieriod

screening

STROBE DIAGRAM

Total no of

(n-600)

patients screened

I

eligibility

enrolled

Excluded (n=112)
Cervical incompetence -4
Twwins - 17
Polyhydramnios-7
Fetal anamoly-16
Antepartum hemorrhage - 8
(Placenta previa, abruptio placenta)
Pre-eclampsia-18
Antepartum eclampsia- §
Overt DM-7
IUGR-14
[UD-8
Uterine anamolies-3
Qther trial- 28

labour and 404 were in term labour. 70 patientsevegrrolled in each group as per the

Excluded (n=102
Antepartum
hemorrhage — 4
(Placenta previa,
abruptio placenta)
Preeclampsia -32
Overt Dm -21
IUGR -28
IUD -2
Twins — 12
Fetal apamoly. - 3

Preterm Term labor -
labor - 208 404
¢ No of patients
eligible - 302
No of patients No of patients
enrolled - 70 enrolled - 70
GROUP-A GROUP-B

Figure: 2 STROBE diagram

inclusion and exclusion criteria after taking camtse

In this study a total of 600 patient were screesfedhich 208 were in preterm
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The table-1 indicates that the subjects are equhlliyled between preterm

and full-term pregnancies, with each group consistif 70 subjects, (140) making up

50% of the total. The gestational ages span frorB®B@eeks to 40.86 weeks, with an

average of 36.74 + 2.71 weeks.

Table 2: Distribution of subjects according to period of gestation.

Period of Gestation Number of subjects (%)
Preterm 70 (50%)
Term 70 (50%)
Mean + SD 36.74+£2.71
Median (Min, Max) 37.14 (30.29, 40.86)

Figure 3 illustrates the distribution of subjecéséd on their gestational period.

Term Preterm
50% 50%

Figure 3: Distribution of subjects according to period of gestation.
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The following table gives the distribution of gegiaal age in preterm and

term labour group.

Table 3: Distribution of gestational age in preterm and term labour group.

Period of gestation

Group A

Period of gestation

Group -B

28-32+6weeks

16 (22.86%)

37-38+6weeks

37 (52.86%)

33-34+6weeks

16 (22.86%)

39-40+6weeks

33 (47.14%)

35-36+6weeks

38 (54.29%)

Mean = SD

Median (Min, Max)

34.53 +2.02

35.28 (30.29, 36.86

~—

Mean = SD

Median (Min, Max)

38.96 + 0.87

38.86 (37.43, 40.86

The study categorized participants into pretermtanth groups based on their

period of gestation. Among preterm pregnancies (@r@\), 22.86% occurred

between 28-32+6 weeks, another 22.86% occurredeeet83-34+6 weeks, and the

majority, 54.29%, occurred between 35-36+6 weekscdntrast, term pregnancies

(Group B) were predominantly distributed betweerd8#6 weeks, with 52.86% in

the 37-38+6 weeks category and 47.14% in the 3%40eeks category. The mean

gestational age was 34.53 + 2.02 weeks for prefmegnancies and 38.96 + 0.87

weeks for term pregnancies. These findings illustrlne distinct distribution of

gestational ages between preterm and term groupmhasizing the clinical

significanc gestational age in categorizing andeust&nding pregnancy outcomes.
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60%
54.29% 52.8( @Preterm @Term
50% . 47.14%
40%
']
o0
3
2 30%
: 22.86% 22.86%
(-9
20%
10%
Nl N . . |
28-32+6WEEKS 33-34+6WEEKS 35-36+6WEEKS 37-38+6WEEKS 39-40+6WEEKS
PERIOD OF GESTATION

Figure 4: Distribution of gestational age in preterm and term labour group.

The following table gives the comparison of agerdeem and preterm labour.
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Table 4: Comparison of age over term and preterm labour.

Age (years) Preterm Term Total p-value
<20 0 2 (2.86%) 2 (1.43%)
20-30 64 (91.43%)| 58 (82.86%) | 122 (87.14%)| 0.1824'°
>30 6 (8.57%) 10 (14.29%) | 16 (11.43%)
Mean + SD 25.53+3.17| 25.59+3.89 | 25.56+3.54
0.670%""
Median (Min, Max) | 25.5 (20, 34)| 24 (19, 36) 25 (19, 36)

Abbreviation: MC — Chi square test with Monte Caslmulation, MW — Mann Whitney U test.

In this study comparing age distribution betweeetgnm and term labor

groups, most participants were aged between 20e20sy comprising 91.43% of

preterm and 82.86% of term pregnancies. A smalpgntocon were over 30 years old,

with 8.57% in preterm and 14.29% in term groups. pédeticipants were under 20

years in the preterm group, while 2.86% were intdren group. Statistical analysis

showed no significant difference in mean age betwmeterm (25.53 + 3.17 years)

and term (25.59 + 3.89 years) groups (p = 0.670bg median age was similar for

both groups, at 25 years, with ranges from 20 to/&drs in preterm and 19 to 36

years in term pregnancies. These findings indi@tpredominantly young adult

population in both preterm and term labor categoriwith minimal age-related

differences between the groups.
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100% OPreterm OTerm
90% 91.43%
0
82.86%
80%
70%
[¢]
2 60%
§ 50%
g
40%
30%
20% 2.86% 8.57% 14.29%
10% i
0%
<20 20-30 >30
AGE (YEARYS)

Figure 5: Distribution of age over term and preterm labour

The following table gives the comparison of sociot@mic status over term

and preterm labour.
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Table 5: Comparison of socio-economic status over term and preterm labour .

Socio-economic status Preterm Term Total p-value
Lower 6 (8.57%) 6 (8.57%) 12 (8.57%
Lower middle 16 (22.86%) 26 (37.14%) 42 (30%
0.3013
Upper lower 21 (30%) 18 (25.71%) 39 (27.86%0)
Upper middle 27 (38.57%) 20 (28.57%) 47 (33.57%0)

Abbreviation: C — Chi square test, MC — Chi squaest with Monte Carlo simulation, MW — Mann

Whitney U test.

This study examined the distribution of socio-equi statuses among

participants experiencing preterm and term labbe majority of participants fell into

the upper middle-class category, comprising 38.97%reterm and 28.57% of term

pregnancies. Lower middle-class participants acmalifor 22.86% of preterm and

37.14% of term pregnancies, while the upper lowassccomprised 30% of preterm

and 25.71% of term pregnancies. Lower socio-ecooatatus categories were less

represented, with 8.57% in both preterm and teroupggs. Statistical analysis using

the Chi-square test indicated no significant défere in socio-economic status

distribution between preterm and term groups (p3903). These findings suggest a

balanced socio-economic representation in botrepreeand term labor populations,

reflecting diverse economic backgrounds in theystuahort.
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40% OPreterm @Term 38.57%
37.14%
35% '
30%
30% ° 28.57%
25.71%
25% 22.86%

20%

Per centage

15%

10% 857%  857%
0

5%

0%
LOWER LOWER MIDDLE UPPER LOWER UPPER MIDDLE

SOCIO-ECONOMIC STATUS

Figure 6: Distribution of socio-economic status over groups

The following table gives the comparison of obstescore over term and

preterm labour.
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Table 6: Comparison of obstetric score over term and preterm labour.

Obstetric Score Preterm Term Total p-value

Multigravida 30 (42.86%)| 39 (55.71%) 69 (49.29%)
0.128%
Primigravida | 40 (57.14%) 31 (44.29%) 71 (50.71%)

Abbreviation: C — Chi square test, MC — Chi squisst with Monte Carlo simulation.

The study analyzed the distribution of obstetriores between preterm and
term labor groups, categorizing participants akeeitmultigravida or primigravida.
Among the preterm labor cases, 42.86% were multidgea whereas 57.14% were
primigravida. In the term labor group, 55.71% waeraltigravida and 44.29% were
primigravida. Statistical analysis using the Chirsigg test revealed no significant
difference in the distribution of obstetric scobetween the two groups (p = 0.1282).
These findings indicate that both multigravida apdmigravida women were
similarly represented in both preterm and term tapopulations, suggesting that
obstetric history alone may not significantly diffetiate between these two

pregnancy outcomes in this study cohort
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BPreterm @Term

60% 55.71% 57.14%

50%

42.86%
40%

ge

30%

Per centa

20%

10%

0%
MULTIGRAVIDA PRIMIGRAVIDA
OBSTETRIC SCORE

Figure 7: Distribution of obstetric score over term and preterm labour.

The following table-7 gives the comparison of heéigleight and BMI over

term and preterm labour.
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Table 7: Comparison of height weight and BM| over term and preterm labour.

Variables | Sub Category Preterm Term Total p-value
156.89
Mean + SD 15464
5.85 155.74 £5.12
. Wi
Height | \edian (Min, | 154 (148, 0.0018'
156 (144, | 156 (144, 170)
Max) 170)
168)
Mean + SD 65.57 £
1061 63.67 £ 8.63| 64.62 +9.68
. . W
Weight | \1edian (Min, 0.577%"
64 (44, 98) | 63 (44, 110)
Max) 62 (53, 110)
Mean = SD 27.43 +4.21| 26.08 £+3.05| 26.76 +3.72
W
BMI Median (Min, | 26.6 1.6, | 259 (176, | 26.01(17.6, | °-0227
Max) 46.4) 38.2) 46.4)

Abbreviation: MW — Mann Whitney U test, * indicagtatistical significance.

In comparing anthropometric measurements betweetenpn and term labor

groups, no significant differences were observechéight and BMI. Term labor

patients had a slightly higher mean height (15&80+ 5.85) compared to preterm

labor patients (154.6 cm + 4) (p = 0.0018). pretéabor patients exhibited a slightly

higher mean BMI (27.43 £ 4.21) compared to ternoig26.08 + 3.05) (p = 0.0227).

Weight did not show a significant difference betwelee groups (p = 0.5775). These

findings highlight distinct anthropometric characdtics between preterm and term

labor groups, emphasizing the relevance of thesahlas in understanding maternal

health profiles
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The following table-8 gives the comparison of senmagnesium levels over

term and preterm labour

Table 8: Comparison of serum magnesium levels over term and preterm labour.

Variables

Sub Category Preterm Term Total p-value
<1.6 8 (11.43%) 2 (2.86%) 10 (7.14%
<
1.6-2.0 62 (88.57%) 36 (51.43% 98 (70%
( ( ) ( 0.001"C
Serum 2.0-2.5 0 32 (45.71%) 32 (22.86%)
Magnesium
Mean + SD
1.68+0.11| 1.91+0.19| 1.79+0.19 <
Median (Min, W
y ; 17 (1.4, 1.8) 1.9 (1.4, 2.2)| 1.8 (14, 2.2)| 0-002""*
ax

Abbreviation: MC — Chi square test with Monte Casimulation, t — Two sample t test, MW — Mann

Whitney U test, * indicates statistical significanc

In the above table comparing serum magnesium ledatiween preterm and

term labor groups, significant differences werelewi. Preterm labor cases exhibited

lower serum magnesium levels, with 11.43% havingele below 1.6 mmol/l,

compared to only 2.86% in term labor. Conversaymtlabor participants had higher

proportions in the 1.6-2.0 mmol/l (51.43%) and 2.8-mmol/l (45.71%) categories,

whereas preterm labor had none in the 2.0-2.5 nhmasige. Mean serum magnesium

levels were also notably lower in preterm (1.68.210mmol/l) compared to term

labor (1.91 = 0.19 mmol/l). These findings highligkignificant differences in

magnesium status between preterm and term labadersicoring its potential

relevance in understanding and managing pregnamntgomes across different

gestational periods.
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Figure- 8 Show the distribution of Serum Magneswar period of gestation.

90%

80%

70%

60%

50%

Per centage

40%

30%

20%

10%

0%

88.57% OPreterm OTerm
51.43%
45.71%
11.43%
2.86%
<1.6 1.6-2.0 2.0-2.5

SERUM MAGNESIUM

Figure 8: Distribution of Serum Magnesium over period of gestation.

Figure-9 illustrates Mean plot of serum magnesiwer @eriod of gestation.

Serum Magnesium
(o]

Preterm

Term
Period of Gestation

Figure 9: Mean plot of serum magnesium over period of gestation
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The following table-9 gives the comparison of seraver POG in preterm

labour group

Table 9 : Comparison of serum magnesium over POG in preterm labour group.

Period of Gestation in preterm labour

serum Total al
otal -value
Magnesium level 28- 33- 35> P
32+6weeks | 34+6weeks | 36+6weeks
<1.6 2 (12.5%) 2 (12.5%) 4 (10.53% 8 (11.43%)
0.999¢/¢
1.6-2.0 14 (87.5%)| 14 (87.5% 34 (89.47%) 62 (8%p7

Mean = SD 1.71+£0.1
1.66+0.11| 1.67+0.12 1.68+0.11

Median (Min, | 1.7 (1.5, 0.233¢

Max) g | T@ALE 170418 1714, 18)

Abbreviation: MC — Chi square test with Monte Caslmulation, K — Kruskal Wallis
test.

The study included a total of 70 cases within tlketagtional periods of 28-
32+6 weeks, 33-34+6 weeks, and 35-36+6 weeks. Senagnesium levels were
categorized into two groups: <1.6 and 1.6-2.0. Asrall gestational periods, most
cases fell into the 1.6-2.0 category (88.57%), veitemaller proportion in the <1.6
category (11.43%). Mean serum magnesium levelsecifigpm 1.66 to 1.71 across
the different periods, with no statistically sigoént differences observed (p=0.9999
for categorical comparison, p=0.2338 for mean caimpa). Median serum
magnesium levels were consistent across the gashperiods, ranging from 1.7 to
1.7. These findings suggest stable serum magndsieis throughout these periods
of preterm labor, highlighting potential consistgnh magnesium status across

different stages of gestation.
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The following table-10 shows the comparison of sernagnesium over POG

in term labour group.

Table 10: Comparison of serum magnesium over POG in term labour group.

Period of Gestation in term labour

Serum Magnesium level Total p-value
37-38+6weeks 39-40+6weeks

<1.6 0 2 (6.06%) 2 (2.86%)

1.6-2.0 18 (48.65%) 18 (54.55%) 36 (51.43%).2524'¢
2.0-2.5 19 (51.35%) 13 (39.39%) 32 (45.71%)

Mean + SD 1.91+0.19 1.9+0.19 1.91+£0.19
0.8578"

Median (Min, Max) 2(1.6,2.2) 1.9 (1.4, 2.2) 1.9 (1.4, 2.2)

Abbreviation: MC — Chi square test with Monte Caslmulation, MW — Mann Whitney U test.

The analysis of serum magnesium levels in term rlatases reveals no

significant differences between the two gestatigreaiods (37-38+6 weeks and 39-

40+6 weeks). Most term labor cases had serum miagndsvels between 1.6-2.0

mg/dL (51.43%) and 2.0-2.5 mg/dL (45.71%), withywé&w cases falling below 1.6

mg/dL (2.86%). The mean serum magnesium levels vesmdlar across both

gestational periods, approximately 1.91 mg/dL, withsignificant difference in the

mean values (p = 0.8578) as assessed by the Mainé&yhest. This indicates that

serum magnesium levels do not vary significantlthvtive period of gestation in term

labor
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The following table gives the comparison of delweletails over term and

preterm labour.

Table 11: Comparison of delivery details over term and preterm labour.

Variables Sub Category Preterm Term Total p-value
61
FTND 0 61 (87.14%) (43.57%)

FT emergency
Mode of LSCS 0 9 (12.86%) 9(6.43%) <

Delivery 0.001M©*
PTVD 49 (70%) 0 49 (35%)

PT emergency
LSCS 21 (30%) 0 21 (15%

Abbreviation: MC — Chi square test with Monte Caslmulation, * indicates statistical significance.

The analysis of mode of delivery between preterrd s8arm cases reveals
significant differences. Among the term cases, ntagority (87.14%) had full-term
normal deliveries (FTND), while 12.86% required |{térm emergency lower
segment cesarean sections (LSCS). In contrasirpretases were predominantly
managed through preterm vaginal delivery (PTVDY @86, with the remaining 30%
necessitating preterm emergency LSCS. This digtabuifference between preterm
and term deliveries is statistically significans, indicated by the p-value of less than

0.001, obtained from the Chi-square test with MdPégelo simulation.
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Mode of Delivery between term labour and preterboia groups.

Per centage

100%
BPreterm BTerm
90% 87.14%
80%
70%
70%
60%
50%
40%
30%
30%
20%
° 12.86%
- -
0%
FTND FT EMERGENCY LSCS PTVD PT EMERGENCY LSCS
MODE OF DEL IVERY

Figure 10: Distribution of mode of delivery overijoel of gestation.
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The following table-12 Comparison of Neonatal Clegedstics Between Preterm and

Term Deliveries

Table 12: Comparison of Neonatal Characteristics BetweeneRretand Term

Deliveries
Variables Sub Category Preterm Term Total p-value
Female 29 (41.43%) 29 (41.43%) 58 (41.43%)
Baby Sex 1€
Male 41 (58.57%)| 41 (58.57% 82 (58.57%)
Baby Mean + SD 2.19+0.48 | 2.81+0.36 25+0.52 <
. MW 4
Weight | \edian (Min, Max)| 2.3 (1.3,3) | 2.7 (2,3.5) | 2.55 (1.3, 3.5)| 9001

Abbreviation: C — Chi square test, MW — Mann Whijtbletest, * indicates statistical significance.

From the above table , the study found no signiticdifference in the
distribution of sex, with equal numbers of femak®sd males in both groups.
However, significant differences were observed abyoweight, with preterm babies
having a notably lower mean weight (2.19 + 0.48 égnpared to term babies (2.81 +
0.36 kg, p < 0.001). These findings underscore thstinct physiological
characteristics between preterm and term birtlghliigihting the impact of gestational

age on infant weight at birth.
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The following table gives the comparison of newbeare over term and

preterm labour.

Table 13: Comparison of newborn care over term and preterm labour.

Variables Preterm Term Total p-value

Mother Side 32 (45.71%) | 60 (85.71%) | 92 (65.71%) | < 0.001%*

KMC 18 (25.71%) 4 (5.71%) 22 (15.71%) | 0.0011%*

NICU Admission| 21 (30%) 4 (5.71%) 25 (17.86%) | < 0.001%*

Abbreviation: C — Chi square test, * indicates &tal significance.

The analysis of neonatal outcomes between preteminterm cases shows
significant differences. A higher proportion oftecases (85.71%) remained on the
mother side compared to preterm cases (45.71%), avip-value of less than 0.001
indicating statistical significance. Kangaroo Math€are (KMC) was more
commonly needed for preterm infants (25.71%) treamtinfants (5.71%), with a p-
value of 0.0011. Additionally, NICU admissions wesmgnificantly higher among
preterm infants (30%) compared to term infants{%yY, with a p-value of less than
0.001. These findings highlight the increased nidspecialized care in preterm

deliveries.
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Figure 11: Distribution of newborn care over period of gestation.

The following table-14 shows diagnostic analysisSefum magnesium level

for predicting preterm labour.
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Tableld: Diagnostic analysis of Serum magnesium level for predicting preterm

labour .
Serum magnesium level
Cut off (<)1.8
Sensitivity (95% ClI) 82.86% (71.97%, 90.82%)
Specificity (95% CI) 71.43% (59.38%, 81.59%)
PPV (95% CI) 74.36% (62.90%, 85.58%)
NPV (95% CI) 80.65% (68.88%, 88.08%)
LR + 2.90 (1.97, 4.26)
LR - 0.24 (0.14, 0.41)
AU-ROC (95% CI) 0.8494 (0.7816, 0.9172)
p-value < 0.001*

The study evaluated the efficacy of serum magnedewals in predicting
preterm labour, using a cut-off value of less tha® mg/dL. The sensitivity of this
threshold was 82.86% (95% CI: 71.97%-90.82%), wthke specificity was 71.43%
(95% CI: 59.38%-81.59%). The positive predictivduea(PPV) was 74.36% (95%
Cl: 62.90%-85.58%), and the negative predictivaiggNPV) was 80.65% (95% CI:
68.88%-88.08%). The positive likelihood ratio (LRags 2.90 (95% CI: 1.97-4.26),
and the negative likelihood ratio (LR-) was 0.28%9Cl: 0.14-0.41). The area under
the receiver operating characteristic curve (AU-R®@s 0.8494 (95% CI: 0.7816-
0.9172), with a statistically significant p-valué less than 0.001, indicating that

serum magnesium levels are a reliable predictpreterm labour.
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Figure-12 shows the ROC curve of Serum magnesiwel er predicting preterm

labour.

1.0

0.8
|
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Figure 12 : ROC curve of Serum magnesium level for predicting preterm labor.
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DISCUSSION:

This is a prospective case-control study conduetedr. Prabhakar Kore
Hospital, KLE, in the department of obstetrics @ydaecology in Karnataka. Group
A consists of 70 cases with preterm labour, defiaedabour between 28 weeks and
36+6 weeks of gestation. Group B comprises 70 otmtwvith term labour, which

occurs after 37 completed weeks of gestation. Tindyshas duration of 12 months

Preterm birth stands as a significant contributomeonatal mortality and
imposes substantial healthcare expenses, pringdipming from the hospitalization
of women experiencing preterm labour and the l@rgitcare costs associated with
premature birth. Furthermore, preventing disab#itresulting from preterm birth is
crucial for neonatologists. In recent years, thee been a notable surge in interest in
identifying the causes and predicting preterm lalearly illustrated by Khani et al.,
2010%. Several previous studies have observed a linwden decreased levels of
maternal serum magnesium and preterm labour Mitdnet al., 2005, while

others have found no such correlafiéif8

In our current study, we have data on 140 subjextsnly divided into two
groups: preterm and term gestations, with 70 stbj€80%) in each group. The
gestational ages span from 30.29 weeks to 40.8&syedth an average of 34.53 +

2.02 weeks in group A and 38.96 + 0.87 in group B.

Similarly in Begum et al., 2018° study, the average gestational age was
38.95+0.89 weeks for the control group and 33.0831veeks for the case group. In
the investigation conducted by Bhat et al., 26%2 they examined the correlation

between serum magnesium levels and related symptonvgomen experiencing
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preterm labour (28-36 weeks) and compared them thidtke in women at the same
gestational age who delivered at full term (37-4€eits). Likewise, in the study by
Syed et al., 202%, the average age of participants was 25.43 ye#hsarstandard
deviation of 4.62 years (ranging from 18 to 35 gg&or those experiencing preterm
labor, while it was 24.40 years with a standardiatexn of 3.99 years (also ranging
from 18 to 35 years) for the control group. The Igsia revealed no significant
difference in mean age between the two groups4850.p=0.332).Anand et al., 2019
190 hoted that the age distribution was similar inhb@&roup A (cases) and Group B
(controls), with the majority of patients fallingetwwveen the ages of 21 and 30 years
(83% and 85% respectively). The average age waspa@hle between the two
groups, at 24.96 years for Group A and 25.04 year&roup B, with no significant
difference (p=0.88). The mean gestational age \8a693years in Group A and 37.97

years in Group B.

In our study, the majority of women in both preteamd term labor groups

were aged between 20-30 years, comprising 91.43P82186%, respectively. Only a
small percentage were over 30 years old (8.57%eatepm and 14.29% in term), and
very few were under 20 years old (0% in preterm 2:8%% in term). The mean age
was around 25.56 years, with no significant diffex® in median age values (p =
0.6705) between preterm and term groups. In canagum et al. (2010Y reported
similar trends in maternal age distribution, witpr@dominant proportion of women
aged between 20-30 years across both preterm endptegnancies. They also noted
a smaller percentage of women over 30 years olail&ily, Syed et al., 202%,
findings would suggest a similar pattern of ageriigtion. reported a predominant
age group of 20-30 years among both preterm andledyor cases, with a minority of

women over 30 years old and a smaller number uP@deears old. This comparison
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suggests consistency in age trends among womerriexpeg preterm and term
labor, highlighting demographic similarities acrasS8erent studies despite potential

variations in regional or population-specific fasto

In our study, the socio-economic status distributghowed no significant
difference between preterm and term births (p ©1033, with 8.57% of participants
in both groups falling into the lower socio-econonglass. The lower middle class
accounted for 22.86% of preterm and 37.14% of teinths, the upper lower class for
30% of preterm and 25.71% of term births, and thyeen middle class for 38.57% of
preterm and 28.57% of term births. In contrast, Begt al., 2018°, found a higher
incidence of preterm births among women from loa@ecio-economic backgrounds,
attributing this to factors such as limited accessealthcare, poor nutrition, and
higher stress levels. This difference in findingalld be due to variations in study
populations, healthcare systems, and socio-econdefiiitions. While my study was
conducted in a hospital setting in Karnataka, Inavéh its own socio-economic
dynamics, Begum et al.'s broader study highlightes significant impact of lower
socio-economic status on preterm births. Thesermiffces underscore the importance
of context-specific research and tailored publialtieinterventions to address socio-
economic disparities in maternal and neonatal healtcomes. In a similar vein, Bhat
et al., 2012% found that the proportion of patients experiengingterm labor from
lower socio-economic backgrounds was notably greatenpared to those from
higher socio-economic brackets (p<0.05). Syed .e2G3% found in their research
that the predominant socioeconomic status wasdherl middle class in both the
preterm labor group (54.3%) and the preterm contpamgroup (60.0%), with the
lower class following at 25.7% versus 31.4%, arel twpper middle class at 20.0%

versus 8.6%, respectively. They observed no siamti distinction in socioeconomic
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classes between the two groups (p=0.387). Rahmah,e2022*°* found that the

average magnesium levels varied across differembeoonomic groups. Specifically,
they observed that the mean magnesium level wad3[3 in the higher class,
1.70£SD in the middle class, and 1.61+SD in theeloalass. They noted a significant
decrease in magnesium levels among individualfhénlower socioeconomic class,

which was statistically significant.

In our study, in comparing anthropometric measurgmbetween preterm and
term labour groups, significant differences wersestied in height and BMI. Term
labour patients had a statistically higher meaghtej156.89 cm + 5.85) compared to
preterm labour patients (154.6 cm + 4) (p = 0.00I3)nversely, preterm labour
patients exhibited a higher mean BMI (27.43 + 4 @impared to term labour (26.08
+ 3.05) (p = 0.0227). Weight did not show a sigrdfit difference between the groups
(p = 0.5775). These findings highlight distinctlaepometric characteristics between
preterm and term labour groups, emphasizing thevagice of these variables in
understanding maternal health profiles. Begum et2810%° found that while basic
factors such as age, parity, and socioeconomigssteere similar between the control
and case groups, there was a notable differenbedg mass index (BMI). The BMI
mean values were 24.88+1.42 kg/m2 for the controlig and 23.12+2.36 kg/m2 for
the case group, showing a significant distinctidnand et al., 2018° found that the
average body mass index (BMI) was similar in batbugs, at 23.55 and 23.85 kg/m?2
respectively, with no significant difference (p=0)1The majority of patients in both

groups had a normal BMI, comprising 81% and 76%eesvely.
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In the current study, tocolysis was administered small percentage (2.86%)
of preterm cases and none of the term cases, ththughdifference was not
statistically significant (p = 0.5067). Betamethaspoessential for promoting fetal
lung maturity, was administered universally to@iterm cases (100%) but none of
the term cases, demonstrating a significant digp§pi < 0.001). Magnesium sulfate
(MgSO4) was not administered to any cases in eigheup, Begum et al., 2016°
emphasized the increased use of betamethasone ebermr cases to mitigate

respiratory distress syndrome risks. Anand et2419 %

reported similar trends,
focusing on betamethasone's administration andlpgp9dgSO4 for neuroprotection
in preterm births. These findings collectively urs®re the standardized approach of
using betamethasone for enhancing fetal lung nmgturipreterm pregnancies across
different studies, while variations in tocolysisdamMgSO4 administration highlight

evolving clinical practices and regional differesde managing preterm labor and

birth outcomes.

In our current study, the study found no significatifference in the
distribution of sex, with equal numbers of femak®sd males in both groups.
However, significant differences were observed abyweight, with preterm babies
having a notably lower mean weight (2.19 + 0.48¢@npared to term babies (2.81 +
0.36 kg, p < 0.001). These findings underscore thstinct physiological
characteristics between preterm and term birtlgghliginting the impact of gestational
age on infant weight at birttAnand et al., 2019°° Group A had a significantly
higher percentage of very low birth weight (VLBW@anates (<1500gm) compared
to Group B (21% vs. 5%, p=0.004). Additionally, @poA had a significantly higher

percentage of low birth weight (LBW) neonates (1:2d@9gm) compared to Group
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B (60% vs. 11%, p<0.0001). The mean birth weighinebnates in Group A was

significantly lower at 1907.3gm compared to GrouptR2723.6gm (p<0.0001).

In the current study, the mean serum magnesiumlslet@ preterm
pregnancies were significantly lower at 1.68 + Omd/dL compared to 1.91 + 0.19
mg/dL for term pregnancies. The distribution ofusermagnesium levels showed that
11.43% of preterm cases had levels below 1.6 mghidiereas only 2.86% of term
cases fell into this category. Additionally, 88.578b preterm cases had levels
between 1.6-2.0 mg/dL, and 45.71% of term casedehads between 2.0-2.5 mg/dL,
a range not observed in preterm cases. Anand*® 2019 reported similar findings
with preterm pregnancies having lower serum magnesevels (1.72 + 0.15 mg/dL)
compared to term pregnancies (1.95 + 0.14 mg/dlbjs Btudy corroborates the
current study's findings, indicating that lowerwsarmagnesium levels are associated
with preterm labor. Begum et al., 203balso found that serum magnesium levels
were lower in preterm pregnancies compared to fegnancies. Specifically, their
study reported mean serum magnesium levels of . 1020 mg/dL for preterm
pregnancies and 1.90 + 0.20 mg/dL for term pregieand hese values are close to
the findings in the current study and Anand et20119. Both both studies support the
current study's findings that lower serum magnesienels are associated with
preterm labor. The slight variations in mean valaes likely due to differences in
study populations and methodologies, but the oveeid remains consistent across
all studies. The detailed distribution providedhe current study adds an extra layer
of insight into the specific ranges of serum magmadevels prevalent in preterm and

term pregnancies.
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In our current study, 45.71% of preterm infants aemad on the mother side
compared to 85.71% of term infants, a statisticaigynificant difference (p < 0.001).
Additionally, 25.71% of preterm infants required ngaroo Mother Care (KMC)
versus 5.71% of term infants (p = 0.0011), and Ni&lunissions were significantly
higher among preterm infants at 30% compared t09%.@f term infants (p < 0.001).
Begum et al., 2018° reported similar trends, with a higher percentafy@reterm
infants needing NICU admission and KMC comparetetm infants. Anand et ai®
2019 found that NICU admission rates were signifisahigher for preterm infants
(32% vs. 6% for term infants), and more term irdar@mained on the mother side,
mirroring the current study’s findings. Overalletlstatistics across these studies
consistently indicate that preterm infants are niidedy to require intensive care and
specialized interventions, underscoring the sigaift healthcare challenges and

resource needs associated with preterm deliveries.

In our recent research, both the Chi-square tedtth@ Kruskal-Wallis test
indicated that there isn't a notable distinctiomhi@ spread of serum magnesium levels
across the Period of Gestation (POG) within theepne labour group. Similarly,
based on the Chi-square test and Mann Whitney t thsre's no significant
divergence in the serum magnesium level distrilbutoncerning POG in the term
labour group. Several additional investigations ehaalso found no correlation
between the level of magnesium in maternal seruthpgremature labour, consistent
with our own findings'® 2884859 9nccording to Malathi et al., 2028, women
experiencing preterm labour showed a significantrelgse in serum magnesium
levels compared to those in term labour. The aeesgyum magnesium level for
preterm labour was 1.59 mg/dl with a standard devia(SD) of 0.83, whereas for

term labour, it was 2.55 mg/dl with a SD of 0.4@isTvariance in magnesium levels
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between the preterm and term groups remained ¢ensigven after accounting for
factors such as maternal age, parity, gestatiogal and socioeconomic status.
Furthermore, the study revealed that serum magmegtvels were lower both in

early and late preterm cases compared to thoseebat®38-34+6 weeks of gestation.

Begum et al., 2016° found that the average serum magnesium levels were
2.02+0.20 mg/dl (with a range of 1.70-2.4 mg/dl) fiee control group and 1.65+0.19
mg/dl (with a range of 1.30-2.00 mg/dl) for theegsoup. This variation was notably
significant (p<0.001).As per the research conducksd Bhat et al., 2012*
individuals experiencing preterm labour exhibit afby lower levels of serum
magnesium [average, 1.343+0.09 meg/l compared 83530.013 meg/l in normal
pregnancy] (p<0.001). The serum magnesium levedsvell a significant difference

in preterm labour compared to the levels in norooalrols (p<0.001).

Syed et al., 202% found that the average serum magnesium level (mees
in mg/dl) was notably lower in the preterm labowoup compared to the control
group across different gestational age ranges:(2&eks (0.77 + 0.12 compared to
1.73 £0.31; t=-11.129; p<0.001), 31-33 weeks (&71B19 compared to 1.65 + 0.35;
t=-8.728; p<0.001), and 34-36 weeks (0.82 + 0.0 mared to 1.66 + 0.39; t=-4.206;
p=0.004). Rahman et al., 20%2 found that the average serum magnesium level was
1.70 mg/dl with a standard deviation. Approximattiyee-fifths of the participants
(63.3%) had a magnesium level below 1.9, while exepatients (36.7%) had a
magnesium level equal to or greater than 1.9. Tiierence was statistically

significant with a p-value of less than 0.05.
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The study evaluated the efficacy of serum magnedewals in predicting
preterm labour, establishing a cut-off value ofslésan 1.8 mg/dL. The findings
indicated that this cut-off had a sensitivity of. &6 (95% CI: 71.97%-90.82%) and
a specificity of 71.43% (95% CI: 59.38%-81.59%).eTpositive predictive value
(PPV) was 74.36% (95% CI: 62.90%-85.58%), and thgative predictive value
(NPV) was 80.65% (95% CI: 68.88%-88.08%). The mpasitikelihood ratio (LR+)
was 2.90 (95% CI: 1.97-4.26), indicating that ausemagnesium level below 1.8
mg/dL increases the likelihood of preterm labouradpproximately 2.9 times. The
negative likelihood ratio (LR-) was 0.24 (95% Cl18-0.41), suggesting that a serum
magnesium level above this cut-off reduces thdiliked of preterm labour. The area
under the receiver operating characteristic cuAMg-ROC) was 0.8494 (95% CI:
0.7816-0.9172), significantly higher than 0.5 (p0<001), confirming that serum
magnesium levels are a reliable predictor of pret@bour. These metrics underscore
the potential clinical utility of serum magnesiuavéls as a predictive biomarker in
prenatal care. Lotfalizadeh et al., 20¢8utilized ROC curve analysis to determine
the prognostic significance of serum magnesiumi¢eire predicting the response to
MgSO4 as a tocolytic agent. Their findings indichthat a serum magnesium level
below 1.85 mg/dL served as a threshold, exhibit8&§o sensitivity and 78%
specificity, with a confidence interval of 0.75-0,9in predicting the response to

MgSO4
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SUMMARY:

This study is being carried out at the Departmeht Qbstetrics and
Gynecology in Dr. Prabhakar Kore Charitable HospkK&d E, Karnataka. It focuses
on pregnant women attending the outpatient depattroe labor room with either
preterm or term labor. A group of 140 antenatal womvho meet the criteria and

consent to participate will be included in the stud

The study cohort predominantly consisted of womgeda20-30 years in both
preterm and term labor groups, with no statistcalignificant difference in age
between the two groups (p = 0.6705). Socio-econostatus showed a balanced
distribution across preterm and term groups, wihraximately 8.57% of participants
in both groups belonging to the lower socio-ecomonsiass (p = 0.3013).
Anthropometrically, with respect to height weigmdaBMI no difference was noted

between the preterm and term labour patient group

Betamethasone administration for promoting fetahglumaturity was
universally practiced in all preterm cases (1009) < 0.001). Tocolysis was
administered to a small percentage (2.86%) of preteases (p = 0.5067).
Magnesium sulfate MgSO4 was not administered iheeigroup during the study

period.

Preterm infants exhibited significantly lower mdarth weights (2.19 + 0.48
kg) compared to term infants (2.81 = 0.36 kg) (©.€01). NICU admission rates
were notably higher among preterm infants (30%) mamad to term infants (5.71%)
(p < 0.001). Kangaroo Mother Care (KMC) was reqiiitey 25.71% of preterm

infants compared to only 5.71% of term infants (@.6011).
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Mean serum magnesium levels were significantly lowe preterm
pregnancies (1.68 = 0.11 mg/dL) compared to teregmancies (1.91 + 0.19 mg/dL)
(p < 0.001), indicating an association between lowaternal serum magnesium

levels and increased risk of preterm labor.

The study identified a cutoff serum magnesium le@fdéss than 1.8 mg/dL as
a predictor of preterm labor, demonstrating highsgesity (82.86%) and specificity
(71.43%). Specifically, 11.43% of preterm cases $adim magnesium levels below
1.6 mg/dL, compared to only 2.86% of term casebnfplinto this category. The
positive likelihood ratio (LR+) was 2.90, indicagirthat a serum magnesium level
below this cutoff increases the likelihood of pretelabor by approximately 2.9

times.

In conclusion, this study provides comprehensivesigints into the
demographic, clinical, and biomarker aspects ofgpne and term labor. The findings
underscore the critical role of maternal serum reagmm levels as a potential
predictive biomarker and highlight the need forlal@d clinical interventions to
mitigate the risks associated with preterm birteréby improving maternal and

neonatal health outcomes.
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CONCLUSION:

In this study some key findings emerged. Firstly, significant differences were
observed in the distribution of serum magnesium levels between the preterm labour
and term labour groups. Specifically, lower levels of serum magnesium were noted in
the preterm labour group compared to the term labour group. Secondly, upon further
analysis using Chi-square and Mann-Whitney U tests, it was determined that there is
no significant difference in the distribution of serum magnesium levels over the
period of gestation (POG) within the preterm labour group. This suggests that serum
magnesium levels remain relatively stable across different stages of gestation in
preterm labour. Overall, these findings contribute valuable insights into the
understanding of serum magnesium dynamics in both preterm and term labour
scenarios, highlighting the importance of monitoring and managing magnesium levels

effectively in clinical obstetric practice
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Limitations of the Studx

LIMITATION:

The study might have a relatively small sample size, limiting the
generalizability of its findings. The cross-sectional nature of the study also poses a
limitation, as it captures serum magnesium levels at a single point in time, potentially
overlooking fluctuations over the course of pregnancy and labour.. Lastly, variations
in laboratory techniques and the timing of blood sample collection could introduce

measurement bias, impacting the reliability of the results.

Page 72



Bibliography

BIBLIOGRAPHY

Cunningham, F.G., Leveno, K.J., Bloom, S.L., Spo@gy., Dashe, J.S.,
Hoffman, B.L., Casey, B.M., & Sheffield, J.S. (201%Villiams Obstetrics
(24th ed.). McGraw-Hill Education).

Ohuma E, Moller A-B, Bradley E, et al. Nationalgienal, and worldwide
estimates of preterm birth in 2020, with trendsnfr@010: a systematic
analysis.  Lancet. 2023;402(10409):1261-1271.  ddidD6/S0140-

6736(23)00878-4

Zhang Y, Xun P, Chen C, Lu L, Shechter M, Rosa#gfHe K. Magnesium

levels in relation to rates of preterm birth: ateysatic review and meta-
analysis of ecological, observational, and intetiegral studies. Nutrition
Reviews. 2021 Feb;79(2):188-99.

Okunade KS, Oluwole AA, Adegbesan-Omilabu MA. A dstuon the

association between low maternal serum magnesiwel leand preterm
labour. Advances in medicine. 2014 Apr 13;2014.

Andreini C, Bertini I, Cavallaro G, Holliday GL, Bhnton JM. Metal ions in
biological catalysis: from enzyme databases to ggngrinciples. JBIC

Journal of Biological Inorganic Chemistry. 2008 N&.1205-18.

Dalton LM, Ni Fhloinn DM, Gaydadzhieva GT, Mazurkiez OM, Leeson

H, Wright CP. Magnesium in pregnancy. Nutrition ieavs. 2016 Sep
1;74(9):549-57.

Arnaud MJ. Update on the assessment of magnesatunssBritish Journal

of Nutrition. 2008 Jun;99(S3):S24-36.

Page 73



10.

11.

12.

13.

14.

15.

Bibliography

Chollat C, Sentilhes L, Marret S. Fetal neuropriivec by magnesium
sulfate: from translational research to clinicalplagation. Frontiers in
neurology. 2018 Apr 16;9:357833.

Jahnen-Dechent W, Ketteler M. Magnesium basicsi€i kidney journal.
2012 Feb 1;5(Suppl_1):i3-14.

Uludag EU, Gozikara 10, Kucur SK, UuP, Ozdgirmenci O, Erkaya S.
Maternal magnesium level effect on preterm labeatiment. The Journal of
Maternal-Fetal & Neonatal Medicine. 2014 Sep 1;2).1449-53.

Hsu WY, Wu CH, Hsieh CT, Lo HC, Lin JS, Kao MD. Ldwody weight
gain, low white blood cell count and high serunrifgr as markers of poor
nutrition and increased risk for preterm deliveAsia Pacific Journal of
Clinical Nutrition. 2013 Jan;22(1):90-9.

Veronese N, Pizzol D, Smith L, Dominguez LJ, BaddbgM. Effect of
magnesium supplementation on inflammatory pararsetemeta-analysis of
randomized controlled trials. Nutrients. 2022 J4(8):679.

Bachnas MA, Mose JC, Effendi JS, Andonotopo W.ueifice of antenatal
magnesium sulfate application on cord blood levefs brain-derived
neurotrophic factor in premature infants. Jourdderinatal Medicine. 2014
Jan 1;42(1):129-34.

Krisnadi SR, Effendi J, Pribadi A. Prematuritas.30—(Refika Aditama,
2009).

Walani SR. Global burden of preterm birth. Interodl Journal of

Gynecology & Obstetrics. 2020 Jul;150(1):31-3.

Page 74



16.

17.

18.

19.

20.

21.

22.

23.

Bibliography

Cuff RD, Sullivan SA, Chang EY. Impact of dosincghedule on uptake of
neuroprotective magnesium sulfate. The Journal ddtekhal-Fetal &
Neonatal Medicine. 2020 Mar 18;33(6):982-6.

Salean JT, Sampurna MT, Joewono HT. Comparisomaft-$erm outcome
and serum magnesium levels in premature infantsmatthers after
magnesium  sulfate therapy. EurAsian Journal of Bie®es.
2020;14(1):1863-7.

Wolf HT, Huusom LD, Henriksen TB, Hegaard HK, Brdk Pinborg A.
Magnesium sulphate for fetal neuroprotection at in@mt risk for preterm
delivery: a systematic review with medaalysis and trial sequential analysis.
BJOG: An International Journal of Obstetrics & Ggoalogy. 2020
Sep;127(10):1180-8.

Agulhon C, Petravicz J, McMullen AB, Sweger EJ, Mim SK, Taves SR,
Casper KB, Fiacco TA, McCarthy KD. What is the rofeastrocyte calcium
in neurophysiology?. Neuron. 2008 Sep 25;59(6):282-

J M Moutquin Effectiveness and Safety of the Oxitokntagonist Atosiban
vs. Beta-adrenergic Agonist in the Treatment oftd?re LabourBr J Obstet
Gynaecol200110813342

Lumley J. Defining the problem: the epidemiologypwéterm birth. BJOG:
An International Journal of Obstetrics & Gynaec®0g003 Apr;110:3-7.
Peacock JL, Bland JM, Anderson HR. Preterm delivegffects of
socioeconomic factors, psychological stress, sngplkaicohol, and caffeine.
Bmj. 1995 Aug 26;311(7004):531-5.

Martin RW, Perry Jr KG, Hess LW, Martin Jr JN, Meon JC. Oral

magnesium and the prevention of preterm labor ihigh-risk group of

Page 75



24.

25.

26.

27.

28.

29.

30.

31.

32.

Bibliography

patients. American journal of obstetrics and gyhmgy 1992 Jan
1;166(1):144-7.

J M G Crane B A Armson L Dodds R F Feinberg W Kahn8 A Kirkland
Risk Scoring, Fetal Fibronectin, and Bacterial \vagis to Predict Preterm
DeliveryObstet Gynecol199993451722

K G Perry J C Morrison O A Rust C A Sullivan R W ia Naef RW 3rd.
Incidence of adverse cardiopulmonary effects witlv-tlose continuous
terbutaline infusionAm J Obstet Gynecol199517341273

Haas DM, Benjamin T, Sawyer R, Quinney SK. Shamtateocolytics for
preterm delivery—current perspectives. Internaliojpairnal of women's
health. 2014 Mar 27:343-9.

Kamal S, Sharan A, Kumar U, Shahi SK. Serum magnesevel in preterm
labour. Indian journal of pathology & microbiolog3003 Apr 1;46(2):271-3.
Rao A, Gupta A. Study of serum magnesium levelspiieterm labour.
International Journal of Innovative Research anddlmment. 2014 Oct 21.
Watras J. Effects of Mg2+ on calcium accumulatigntiwo fractions of
sarcoplasmic reticulum from rabbit skeletal muscBiochimica et
Biophysica Acta (BBA)-Biomembranes. 1985 Jan 25(81333-44.

M F James Magnesium in obstetricsBest Pract Resn @ibstet
Gynaecol20102432737

Zoroddu MA, Aaseth J, Crisponi G, Medici S, PeanaNMirchi VM. The
essential metals for humans: a brief overview. @alurof inorganic
biochemistry. 2019 Jun 1;195:120-9.

Vernon WB. The role of magnesium in nucleic-acid @notein metabolism.

Magnesium. 1988 Jan 1;7(5-6):234-48.

Page 76



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Bibliography

Pasternak K, Kocot J, Horecka A. Biochemistry ofgmesium. Journal of
Elementology. 2010;15(3):601-16.

De Baaij JH, Hoenderop JG, Bindels RJ. Magnesiurmam: implications
for health and disease. Physiological reviews. 2015

Yamanaka R, Tabata S, Shindo Y, Hotta K, SuzukiSkga T, Oka K.
Mitochondrial Mg2+ homeostasis decides cellularrgpenetabolism and
vulnerability to stress. Scientific reports. 2016 36;6(1):30027.

Uwitonze AM, Razzaque MS. Role of magnesium inndita D activation
and function. Journal of Osteopathic Medicine. 208 1;118(3):181-9.
Elin RJ. Assessment of magnesium status for diagnasd therapy.
Magnesium research. 2010 Dec 1;23(4):194-8.

Holm NG. The significance of Mg in prebiotic geoafistry. Geobiology.
2012 Jul;10(4):269-79.

van Niekerk G, Mitchell M, Engelbrecht AM. Bone oggtion: supporting
immunometabolism. Biology Letters. 2018 Feb 28;)2@170783.

Fox C, Ramsoomair D, Carter C. Magnesium: its pmoead potential
clinical significance. Southern medical journal02@ec 1;94(12):1195-202.
Blommaert E, Péanne R, Cherepanova NA, Rymen [xIsSta Jaeken J,
Race V, Keldermans L, Souche E, Corveleyn A, SgaiRe Mutations in
MAGT1 lead to a glycosylation disorder with a véi@ phenotype.
Proceedings of the National Academy of Sciences.1920May
14;116(20):9865-70.

Jahnen-Dechent W, Ketteler M. Magnesium basicsiiczi kidney journal.

2012 Feb 1;5(Suppl_1):i3-14.

Page 77



43.

44,

45.

46.

47.

48.

49,

50.

Bibliography

Alfrey AC, Miller NL. Bone magnesium pools in ureamiThe Journal of
clinical investigation. 1973 Dec 1;52(12):3019-27.

Xiong W, Liang Y, Li X, Liu G, Wang Z. Erythrocytatracellular Mg2+
concentration as an index of recognition and mem8&gientific reports.
2016 Jun 2;6(1):26975.

Blaine J, Chonchol M, Levi M. Renal control of dalm, phosphate, and
magnesium homeostasis. Clinical Journal of the Acmar Society of
Nephrology. 2015 Jul 1;10(7):1257-72.

Breiderhoff T, Himmerkus N, Drewell H, Plain A, Gigl D, Mutig K,
Willnow TE, Miuller D, Bleich M. Deletion of claudiiO rescues claudin-
16—deficient mice from hypomagnesemia and hypeg#c Kidney
international. 2018 Mar 1;93(3):580-8.

Chubanov V, Gudermann T, Schlingmann KP. Esserdlalfor TRPM6 in
epithelial magnesium transport and body magnesiomeuwstasis. Pfligers
Archiv. 2005 Oct;451:228-34.

Schimatschek HF, Rempis R. Prevalence of hypomagmas in an
unselected German population of 16,000 individuklagnesium research.
2001 Dec 1;14(4):283-90.

EFSA Panel on Dietetic Products, Nutrition and Ajles (NDA). Scientific
opinion on dietary reference values for magnesi&@RSA Journal. 2015
Jul;13(7):4186.

Romero R, Dey SK, Fisher SJ. Preterm labour: onedreyne, many

causes. Science. 2014;345(6198):760-765.

Page 78



51.

52.

53.

54.

55.

56.

S7.

58.

Bibliography

lams JD, Goldenberg RL, Meis PJ, Mercer BM, Moawadas A, et al.
The length of the cervix and the risk of spontarseptemature delivery. N
Engl J Med. 2002;346(20):1445-1450.

Villar J, Merialdi M, Gulmezoglu AM, Abalos E, Calr G, Kulier R, de
Onis M. Nutritional interventions during pregnanfyyr the prevention or
treatment of maternal morbidity and preterm delivean overview of
randomized controlled trials. J Nutr. 2003;133(p8R2):1606S-1625S.
Goldenberg RL, McClure EM, Saleem S, Reddy UM. diiten-related
stillbirths. Lancet. 2018;371(9626):1575-1585

Menon R, Torloni MR, Voltolini C, et al. Biomarkersf spontaneous
preterm birth: an overview of the literature in tlast four decades. Reprod
Sci. 2019;18(11):1046-1051.

Mendez-Figueroa H, Lara-Gonzalez L, Munoz H, et Maternal serum
alpha-fetoprotein levels and spontaneous preterrth.bd Matern Fetal
Neonatal Med. 2023;36(6):963-968.

.Magnesium levels in relation to rates of pretelinthba systematic review
and meta-analysis of ecological, observational, emerventional studies.
Zhang Y, Xun P, Chen C, Lu L, Shechter M, RosargfHe K. Nutr Rev.
2021;79:188-199. [PMC free article] [PubMed] [Gao§icholar]

Prediction of preterm labor by the level of serunagmesium using an
optimized linear classifier. Aminimoghaddam S, Barzond S, Mahmoudi
Nahavandi A, Mahmoudzadeh A, Barzin Tond S. Medldnh Repub Iran.
2020;34:32. [PMC free article] [PubMed] [Google Blzt]

Serum magnesium levels in preterm infants are higien adult levels: a

systematic literature review and meta-analysis. oRid, Pieltain C,

Page 79



59.

60.

61.

62.

63.

64.

65.

66.

Bibliography

Christmann V, Bonsante F, Moltu SJ, lacobelli S,rida S. Nutrients.
2017;9:1125. [PMC free article] [PubMed] [GooglenBlar]

The role of magnesium in pregnancy and in fetalgmmming of adult
diseases. Fanni D, Gerosa C, Nurchi VM, et al. Bichce Elem Res.
2021;199:3647-3657. [PMC free article] [PubMed] §@le Scholar]
Magnesium basics. Jahnen-Dechent W, Ketteler M Kidney J. 2012;5:0.
[PMC free article] [PubMed] [Google Scholar]

Role of magnesium in vitamin D activation and fuoect Uwitonze AM,
Razzaque MS. J Am Osteopath Assoc. 2018;118:181-BSbMed]
[Google Scholar]

Calcium: a nutrient in pregnancy. Kumar A, Kaur 50bstet Gynaecol
India. 2017;67:313-318. [PMC free article] [PubM&apogle Scholar]
McEvoy A, Sabir S. StatPearls [Internet]
https://europepmc.org/article/NBK/nbk532927.  Treasu Island  (FL):
StatPearls; Physiology, Pregnancy ContractionsoNful] [Google Scholar]
Cellular magnesium homeostasis. Romani AM. ArchcBeam Biophys.
2011;512:1-23. [PMC free article] [PubMed] [Goo§eholar]

Insulin modulates the Na+/Mg2+ exchanger SLC41Ad iafluences Mg2+
efflux from intracellular stores in transgenic HE®cells. Mastrototaro L,
Tietien U, Sponder G, Vormann J, Aschenbach JR,jskkl M. J Nutr.
2015;145:2440-2447. [PubMed] [Google Scholar]

Regulation of magnesium balance: lessons learnesh fnuman genetic
disease. de Baaij JH, Hoenderop JG, Bindels Ra. Kitiney J. 2012;5:0—

24. [PMC free article] [PubMed] [Google Scholar]

Page 80



67.

68.

69.

70.

71.

72.

73.

Bibliography

Effect of magnesium supplement on pregnancy outsoraerandomized
control trial. Zarean E, Tarjan A. Adv Biomed R&817;6:109. [PMC free
article] [PubMed] [Google Scholar]

TRPMG6 is essential for magnesium uptake and ejpthell function in the
colon. Luongo F, Pietropaolo G, Gautier M, DhenbDutthille 1, Ouadid-
Ahidouch H, Wolf FI, Trapani V. Nutrients. 2018;¥84. [PMC free article]
[PubMed] [Google Scholar]

TRPM6 and TRPM7--gatekeepers of human magnesiumaboksm.
Schlingmann KP, Waldegger S, Konrad M, ChubanovGédermann T.
Biochim Biophys Acta. 2007;1772:813-821. [PubMe@bpgle Scholar]
Structural and functional comparison of magnesitangporters throughout
evolution. Franken GA, Huynen MA, Martinez-Cruz LRBjndels RJ, de
Baaij JH. Cell Mol Life Sci. 2022;79:418. [PMC freaticle] [PubMed]
[Google Scholar]

Regulation and roles for claudin-family tight juioct proteins. Findley MK,
Koval M. IUBMB Life. 2009;61:431-437. [PMC free mie] [PubMed]
[Google Scholar]

Oxidative stress damage as a detrimental fact@reterm birth pathology.
Menon R. Front Immunol. 2014;5:567. [PMC free agfigPubMed] [Google
Scholar]

Magnesium: biochemistry, nutrition, detection, aodial impact of diseases
linked to its deficiency. Fiorentini D, Cappadone Earruggia G, Prata C.

Nutrients. 2021;13:1136. [PMC free article] [PubNIgd@oogle Scholar]

Page 81



74.

75.

76.

7.

78.

79.

80.

81.

Bibliography

Is human labor at term an inflammatory conditionRyathanahalli C,
Snedden M, Hirsch E. Biol Reprod. 2023;108:23—-4MC free article]
[PubMed] [Google Scholar]

Effect of magnesium supplementation on inflammatmayameters: a meta-
analysis of randomized controlled trials. VeronésePizzol D, Smith L,
Dominguez LJ, Barbagallo M. Nutrients. 2022;14:6[@MC free article]
[PubMed] [Google Scholar]

Oxidative stress and preterm birth: an integratexéew. Moore TA, Ahmad
IM, Zimmerman MC. Biol Res Nurs. 2018;20:497-51PM[C free article]
[PubMed] [Google Scholar]

Relationship of dietary magnesium intake and semmagnesium with
hypertension: a review. Banjanin N, Belojevic G.gvlas Res. 2021;34:166—
171. [PubMed] [Google Scholar]

Osilla EV, Sharma S. StatPearls [Internet]
https://europepmc.org/article/NBK/nbk532927.  Treasu Island  (FL):
StatPearls; Oxytocin. [Google Scholar]

Impact of magnesium on oxytocin receptor functid@haradwaj VN,
Meyerowitz J, Zou B, et al. Pharmaceutics. 2022;1@5. [PMC free article]
[PubMed] [Google Scholar]

Magnesium as a modifier of smooth muscle contigctilKaraki H.
https://europepmc.org/article/med/2677641. Microcir Endothelium
Lymphatics. 1989;5:77-97. [PubMed] [Google Scholar]

Interaction between insulin-like growth factor-lceptor and alphaVbeta3

integrin linked signaling pathways: cellular respes to changes in multiple

Page 82



82.

83.

84.

85.

86.

87.

88.

89.

Bibliography

signaling inputs. Clemmons DR, Maile LA. Mol Endoxi. 2005;19:1-11.
[PubMed] [Google Scholar]

Gragossian A, Bashir K, Bhutta BS, et al. StatReajinternet]
https://www.ncbi.nlm.nih.gov/books/NBK500003/ Trees Island (FL):
StatPearls ; Hypomagnesemia. [PubMed] [Google &chol

Vink R, Nechifor M. Adelaide: University of AdelagdPress, Adelaide;
2011. Magnesium in the Central Nervous System. fRad) [Google
Scholar]

Bhat S, Waheed A. Serum magnesium levels in pretabour. Sri Lanka
Journal of Obstetrics and Gynaecology. 2012 OG4®&).

Okunade KS, Oluwole AA, Adegbesan-Omilabu MA. A dstuon the
association between low maternal serum magnesiw®el lend preterm
labour. Advances in medicine. 2014 Apr 13;2014.

Ropeta S, Ali HS. PRETERM LABOUR: SERUM MAGNESIUMENVELS.
The Professional Medical Journal. 2018 Apr 10;258BR-7.

Malathi T, Maddipati SS. A comparative study ofisearmagnesium levels in
preterm labour and term labour. International Jaurof Reproduction,
Contraception, Obstetrics and Gynecology. 2020 &8¢3):3291-7.
Aminimoghaddam S, Tond SB, Nahavandi AM, Mahmoudbad, Tond
SB. Prediction of preterm labor by the level ofusermagnesium using an
optimized linear classifier. Medical Journal of tséamic Republic of Iran.
2020;34:32.

Meena PK, Maheshwari S. Serum magnesium level @gdictive tool for

preterm labour. Indian J Obstet Gynecol Res. 20356763.

Page 83



90.

91.

92.

93.

94.

95.

96.

97.

98.

Bibliography

Anand S, Jaggi R, Bala N. Serum magnesium levelgréterm labour in
relation to socio-economic status. Internationalrdal of Reproduction,
Contraception, Obstetrics and Gynecology. 2022 F&b(2):552-7.

Ferdous D, Kader M, Amin R. Study on associatiors@fum magnesium
with preterm labour. Sch Int J Obstet Gynecol. 26287-505.

Mallika SV. A comparative study between maternalisemagnesium levels
in preterm & term labour.2023

Syed M, Rahman MZ, Islam MT, Bhowmik DK, Choudhtiy Association
of Maternal Serum Magnesium Level with Preterm Labalournal of
Gynecology Research Reviews & Reports. SRC/JGRRR-EOI: doi.
0rg/10.47363/JGRRR/2023 (5). 2023;180:2-4.

Khani S, Shokrzadeh M, Karamoddini PK, Shahmohamntad The
relationship between maternal serum magnesium lawel preterm birth.
Pakistan Journal of Biological Sciences: PJBS. 281101;13(7):335-9.
Mittendorf R, Pryde PG. A review of the role for gmesium sulphate in
preterm labour. BJOG: An International Journal ofbs@trics &
Gynaecology. 2005 Mar;112:84-8.

Shahid AR, Hosna AU, Tahmina HZ. Hypomagnesaemigragnancy: a
predictor of preterm labour. Journal of Dhaka MadicCollege.
2010;19(1):51-7.

Hantoushzadeh S, Jafarabadi M, Khazardoust S. Seragmesium levels,
muscle cramps, and preterm labor.

Jenabi E, Poorolajal J, Fereidooni B, AsltoghirilNgjrati P. The association
between maternal serum magnesium level and pregraricomes. Journal

of Postgraduate Medical Institute. 2017 Feb 13;81(1

Page 84



99.

100.

101.

102.

103.

104.

105.

106.

Bibliography

Begum AA, Das TR. Low serum magnesium in preterbola. Journal of
Bangladesh College of Physicians & Surgeons. 20a9 128(2):86.

Anand S, Hak J, Prashar N, Gandotra N, Jaggi R.sTirdy of association
between maternal serum magnesium levels and prdsour in a tertiary
care hospital. Int J Reprod Contracept Obstet Gyine@019 Sep
1;8(9):3543-50.

Rahman US, Anwar SM, Hoque SS, Yeasmin MF, DeW&s L. Study on
Association of Serum Magnesium Level with Preterabdur. The Insight.
2022 Nov 14;5(01):139-46.

Lotfalizadeh M, Ghomian N, Dadgar S, Halimi F. Mai@ magnesium level
effect on preterm labor treatment. IJWHRS. 20181]&r65-9.

Liu Y, Zhao M, Wang C, et al. Maternal serum C-teacprotein levels and
spontaneous preterm birth: a systematic review meth-analysis. BMC
Pregnancy Childbirth. 2022;22(1):45.

Korzeniewski SJ, Romero R, Chaiworapongsa T, etMVaternal plasma
concentrations of soluble fms-like tyrosine kindsand soluble endoglin in
mid-pregnancy and later development of pretermtand preeclampsia. Am
J Obstet Gynecol. 2020; 222(5):499.e1-499.e12.

Conde-Agudelo A, Romero R, Cervantes-Rodriguez M,alke Vaginal
progesterone to prevent preterm birth in pregnammhen with a sonographic
short cervix: clinical and public health implicat® Am J Obstet Gynecol.
2019;220(4):345-361.

Kozuki N, Lee AC, Katz J, et al. Serum ferritin centrations and risk of
spontaneous preterm birth: a prospective study. Ardbstet Gynecol.

2018;218(5)

Page 85



Annexures

ANNEXURE-I

INFORMED CONSENT FORM

Title of the proposed research projéét:ONE YEAR CASE CONTROL STUDY
OF SERUM MAGNESIUM LEVELS IN PRETERM AND TERM LABOU R~

Principle Investigator: Co-lnvestigator

Objective: To study and compare serum magnesium levels iemnetabour and term
labour

Introduction: Prematurity is the major leading cause of neonatattality and
morbidity counts for 2/3 of neonatal deaths. Thagleo survive are at greater risk of a
range of short-term and long-term morbidities. Braion of spontaneous preterm birth
through screening is one of the key aims of antématre as these have implications for
child, mother, and society. If women can be idémdifto be at high risk in early
pregnancy, they can be targeted for more intensiméenatal surveillance and
prophylactic interventions. Several studies haveenbeconducted showing the
association of low magnesium levels with preterivola. Hence my study is done to
find out the association and cut off value for Imagnesium level with preterm labour
in our hospital

Explanation of procedure: All antenatal women presenting to the labor warth
preterm labor are grouped as cases, simultanethegg women presenting to the Opd
with same age, parity and gestational age notharlavill be taken as control. Detailed
history with physical examination is done, relevaaports will be noted. Blood
samples will be withdrawn and sent for serum maignedevel .whose values will

compared between cases and controls
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Withdrawal from participation in the study: Participation in this study is voluntary.
You will be free to decide whether to participatethis study or continue participation
once enrolled. In case you decide to withdraw ymarticipation, you are free to do so.
However, please convey the decision to the prihdipestigator.

Possible benefits from participating in the study: You will/will not have nor get any
benefits by participating in this study. The datahgred will help the population at
large.

Possible risks from participating in the study: There are no risks involved in
participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your itdgnwill never be revealed. The
data collected from you will be kept confidentiadeonly processed or aggregated data
will be used for publication.

Financial incentives: You will not receive any payment for participafiim this study.
Authorization for publication of aggregated data: Results obtained after processing
of the aggregated data will be published for sdienpurposes and or presented to
scientific groups.

However, your identity will never be revealed.

Questions: If you have any question or complaints with regerdour right as study
participant you may contact Dr Harsha Hegde, Clasgn, Ethical committee of
JNMC, 0831-2473777 Extension 4052.

Legal rights: By signing this consent form, we are not waving ahyour legal rights.
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ANNEXURE-II

SCREENING FORM

Screening no DDDD
HEEEEEE

Date of screening™

IP NO :

First name

MiddlenameL_ L L 1T T T T 1T 1T 01 [
Last namel || || "_“ ||_| | |_| |_|

Husbandsnamd_L_ L T T 1T [ 1 [ |

Age (years D

Address

Phonenumber : T T T T 1T T I [ [ |

Registered D
unregistered \:I

Term gestation D Preterm gestation (< 37 weeks
POG) :D

LMP :

EDD : POG :

USG f'trimister EDD: POG

Eligibility criteria : (Yes -1 ,NO -2)

Singleton pregnancy []

Spontaneous onset of labour D
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Exclusion criteria : if yes patient is ineligible

Cervical incompetency

Infections ( recurrent UTI ,genital tract infectjon

Chorioamnionitis ( fever , maternal tachycardiaB®@/count > 15,000).

Multiple gestation

Polyhydraminaos

Metabolic disorders (GDM, overt DM)
Uterine malformation

Hypertensive disorders of pregnancy
Eclampsia

Placental abnormalities ( placenta Previa, plat¢edaiption)
Congenital anomalies in fetus
Intrauterine death

Maternal smoking

latrogenic : induction of labour

Magnesium supplementation

Is the patient eligible (yes — 1, No-2)

Consent

Does the women give consent to participate

Has the study consent form been signed?

Has the patient been enrolled

OO ooodooodo O
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ANNEXURE-III

PROFORMA

A ONE YEAR CASE CONTROL STUDY OF SERUM MAGNESIUM LEVELS
IN PRETERM AND TERM DELIVERY ”

Screening ID enrollment no :

Date of admission - | | || | || | | | |

Date of discharge —

Obstetric history:
Married Life (years) DD

Consanguinity : Dl:l (YES -1,
NO -2)

If yes, Degree of consanguinity :

Obstetric score

Gravida I:ll:l Para |:||:| Live

DD abortion D':l
Menstrual history
Age of menarche : ED
Years
Previous menstrual cycles : regular[__| / Irregular (Yes—1,No-2)
LMP (dd-mm-yy) /

EDD (dd-mm-yy) = [ [ ]/ [T 1/[T]
USD EDD (dd-mm-yy):: [ | | /[ [ ] [ []

/

POG : I:ID Days DD

Page 90



Annexures

Past History : YES -1, NO -2

a. Known case of Diabetes melIitusD

If yes, Duration (in years) : I:II:I

Treatment received

b. Known case of Hypertension D

If yes, Duration (in years) : I:II:I

Treatment received :
c. H/O recurrent blood transfusior@

If yes, Duration (in years)

L] []

d. Known case of Cardiac disorder :

If yes, Duration (in years)

L]

Treatment received :
e . Known case of Hypothyroidismm
If yes, Duration (in years)
1]
Treatment received :
f.  H/O any surgery in past :|:|
g. H/O any Drug allergy : |:|
If Yes, Name of the drug. :

General physical examination- at admission
Height (in centimetres) :

Weight (in kilogram)

BMI :

Pallor [ ]
Icterus I:I

Pedal Oedema I:I

Blood pressure (mmHg) systolic —

(Yes—1, No-2)
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didsto
Pulse rate (beats per minute) —

Temperature :

Systemic examination:

Cardiovascular system :

Respiratory system :

Per Abdomen: Uterine size (in weeks) :

Presentation

Acting |:| / rmt (yes -1, no -2)
Tense [_] erder [ ]

Fetal Heart ratd__|[_J[_] beats per minute
EFW clinically ; | | | | | | |

Vse g N R i I

PER SPECULUM EXAMINATION:
Active leak | ] (yes -1, no-2)

Active PV bleed:
WDPV

Per vaginal examination:

Cervical dilatation : Cms
Cervical length : Cms
Position :

Consistency:

Station :

Bishops score :

Membranes : presenD /

absent
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OBSTETRIC ULTRASOUND

1% trimister scan : Date :
Cardiac
activity :
CRL:
mm

CEDD: ] (yes -1, no-2)

2" trimister scan : Date :
Gross

anamolies :

3 trimister scan : Date :

Tocolysis and ste-ﬁ

a) Tocolysis:
b) Steroids :

(yes -1, no -2)

11%

1)Betamethason

No of doses ;

2)Dexamethasone|:

No of doses

3)Recruited to action Il trial l:l

c) Mgso4 : |:|
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Investigations-
Date (dd-mm-yyyy)
Blood Group:
Haemoglobin (g/dl)

(cyanmethemoglobin method)

HIV

HbsAg

VDRL

Platelets (lakhs)

S. TSH (mu IU/ml)
DIPSI

Urine R &M

Urine c & s.
Vaginalc & s

S magnesium (mg/dl)

Provisional diagnosis:

DELIVERY DETAILS:

A. Mode of delivery:

indication :

B. Liquor

HEEEEEEN
LT 1 [

] (Non- reactive — 1, Reactive — 2)

|:| (Non- reactive — 1, Reactive — 2)
] (Negative — 1, Positive — 2)

U=
.

(yes -1, no -2)

[ ]
[ ]

gsarean

Clear |:| [/ Meconium staineD
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BABY DETAILS

a) Baby cried immediately after birth I:I yd, no -2)

b) Baby birth time: AM /PM
c) Gender : male / female
e) baby weight|: : Kgs

f) APGAR: 1 min:l:l 5 min :|:|

PERINATAL OUTCOME : ( yes -1, no -2)

Baby mother side:
Baby in KMC

NICU admission

Indication for NICU admission:

Condition of at discharge:
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ANNEXURE- IV MASTER CHART
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13 | 65 | 10017048 | 30 [ upperlower | 2 3 2[99 G2A1 1 34 weeks1day |154( 60| 266 | 2| 2| 2| 4|10 1| 2| O 1| 1|2| 2| 27kes|[ 7| 9 12 23 13 1.7 | Negative | Negative | 1.8 PTVD 11211212 (22]2]|2
14 | 75 | 10017748 | 21 lower 1 1 2 | 99| Primigravida | 1 31 weeks 150( 60| 266 | 2 (2|23 f20f 220|212 f2|21|27kes| 7| 9 |127] 22 14 1 Negative | Negative | 1.8 PTVD 1112122 (22]2]|2
15| 82 | 10017873 | 21 | lower middle | 1 3 2[99 G2A2 1| 35weeksb6days | 154 68 | 286 [ 2 (2238 (2120|212 f2|21|25kes| 6| 6 [109] 2.1 [10.5| 1.6 | Negative [ Negative | 1.6 PTVD 11121212 (22]2]|2
16 | 98 | 10019340 | 31| lowermiddle | 2 | 1 | 2 | 99| Primigravida | 1 | 33 week2days | 154| 60 26 22| 2|2|6|2|2(0)1|2|2]2]|18kgs| 7| 9 13 24 | 10.7 | 1.2 | Negative | Negative | 1.7 |PTemglLSCS| 1 | 2| 2| 1| 2| 2] 2| 2|1
17 | 105 | 10020491 | 34 [ uppermiddle [ 1 [ 4 | 2 | 99| G6P2L2A3 1 |36weeks3days |158| 75| 312 [ 2 (22| 25|12 f(of21|2|2|2128kes| 7] 9 11 | 1.98 | 12.4 | 2.4 | Negative | Negative | 1.6 PTVD 11121212 (22]2]|2
18 | 123 | 10020023 | 25| upper lower | 1 2 2 | 99| Primigravida | 1 | 36 weeks 3days | 154| 70 | 29.5 22| 2|4f121)2|2f(0)21|1f2]2]|26kes| 7| 9 12 | 1.78 | 10.1 | 2.6 | Negative | Negative | 1.8 PTVD 112222222
19 | 135 | 10020814 | 25| upper lower 1 2 2 | 99| Primigravida | 1 | 36 weeks 2 days | 170| 76 | 33.6 21212382201 12]|1]22kgs| 7 9 | 12.2| 2.3 | 15.5| 3.1 | Negative | Negative | 1.7 PTVD 112 1121212(2]2]|2
20 | 142 | 10020785 | 22 | uppermiddle | 1 | 3 | 2 | 99| Primigravida | 1 | 35weeksSdays |155( 70 [ 29.1 [ 2 | 2| 24| 9|1 [ 2| o| 11| 2| 2| 27kgs| 7| 9 |[119] 2.5 | 123 | 2.4 | Negative | Negative | 1.8 PTVD 111222 (22]2]|2
21 | 152 | 10021712 | 28 | upper middle | 1 2 2[99 G2A1 1 | 30 weeks2days | 156 73 30 2122|410 2|2)0|1)1]|2]|1]|16kes| 7| 8 |108(273]131 2 Negative | Negative | 1.7 PTVD 11221112 (2(2]1f2
22 | 158 | 10022019 | 25| upperlower | 1 | 4 [ 2 [ 99 G2P1L1 1| 33weeks6days |152 80 | 347 (22239212022 |2|21|18kes| 7| 8 |[136]| 23 [11.7| 2.7 | Negative [ Negative | 1.4 PTVD 112122 (22]2]|2
23 | 162 | 10023181 | 31 | upper middle | 1 2 2 | 99| Primigravida | 1 | 36 weeks6days |160( 68 | 265 [ 2 ( 2 [ 2 (S22 22 (of 22|22 24kes| 7| 9 [102]| 168 11 3.3 | Negative | Negative | 1.6 PTVD 1f1)2(2(2)122(2]2
24 | 175 | 10023737 | 20 | upper lower | 1 5 2[99 G2A1 1| 35weeks4days |154| 60 | 253 [ 2 (22391201 |[21|2|2|21kgs| 7| 8 |127]| 2.4 |[10.6| 2.7 | Negative | Negative | 1.5 PTVD 112122 (22]2]|2
25 | 179 | 10026031 | 26 | lower middle | 1 3 2 | 99| Primigravida | 1 | 34 weeks3days |150( 58 | 25.7 ( 2 ( 2 2 (10f(212f 2 (2o f 22| 2| 21| 15kes| 7| 9 102|187 81 2 Negative | Negative | 1.6 PTVD 11221112 (22]2](2
26 | 182 | 10026111 | 21| upperlower | 1 2 2 [ 99| Primigravida | 1 | 35weeks3days | 150| 99 | 29.3 2222|6120 1|1f(2]2]|21kgs| 7| 9 [12122]1.92| 7.8 | 2.1 | Negative | Negative | 1.8 | PTemglLSCS| 2 [ 2 | 1| 22| 2|2 2] 2
27 | 184 | 10026661 | 27 | upper middle | 1 2 2 | 99| Primigravida | 1 | 34 weeks3days |160| 66 | 257 | 2 (2| 2| 2|5 2| 2|0 1|1]2|1|245kgs| 8| 9 | 116 2 8.9 3 Negative | Negative | 1.6 |[PTemglSCS| 1 | 1 | 2| 2| 22| 2] 2|2
28 | 187 | 10027337 | 28 | upper lower | 2 2 2[99 G2A1 1| 33weeks2days |156| 60 | 246 [ 222392120212 |2|2|17kes| 8| 9 |[11.7] 156 7.8 | 2.1 | Negative [ Negative | 1.6 PTVD 111212 (22]1]f2




29 | 189 | 10024460 | 26 | upper lower 6 99 G2P2L2 1 | 36 weeks 6days | 156| 60 | 24.6 5]10 0 1 1| 19kgs | 7| 9 | 134|278 8.2 2.5 | Negative | Negative | 1.8 PTVD 1
30 | 192 | 10027688 | 24 | lower middle 7 99 G2A1 1| 36weekslday |160| 58 | 22.6 2|5 0 1 1] 29kgs | 8| 9 | 108 2.3 8.2 2.1 | Negative | Negative | 1.6 | PTemgLSCS| 1
31 | 197 | 10027845 | 32 | lower middle 2 99 | Primigravida | 1 | 34 weeks 6days | 156| 70 | 28.8 4 | 10 0 1 2| 24kgs [ 7| 9 | 129|167 | 7.9 | 3.2 | Negative | Negative | 1.8 PTVD 1
32 | 204 | 10028220 | 20 | lower middle 2 99 | Primigravida | 1 | 36 weeks 6days | 156 66 | 27.1 519 0 1 1| 26kgs| 7] 9 11 | 267 | 9.8 3.8 | Negative | Negative | 1.7 | PTemg LSCS| 1
33 | 209 | 10028248 | 29 | upper middle 4 99 G2P1L1 1| 36weekslday |158| 62 | 24.8 10| 10 0 1 2| 19kgs [ 8| 9 10 | 2.69 8 3.5 | Negative | Negative | 1.7 PTVD 1
34 | 210 | 10023456 | 22 | upper lower 5 99 G2P1L1 1 | 36 weeks4days [160( 70 | 27.3 10| 10 0 1 1| 27kgs | 7 9 12 | 1.76 | 10.6 | 2.4 | Negative | Negative | 1.8 PTVD 1
35 | 214 | 10030083 | 31| upper lower 2 99 G2A1 1 | 36 weeksS5days | 156 62 | 25.5 2|5 0 1 2 2 kgs 719 13 | 212 | 13.7 | 2.1 | Negative | Negative | 1.7 | PTemg LSCS| 1
36 | 217 | 10030399 | 24 | upper lower 3 99 | Primigravida | 1 | 35weeks3days | 164| 64 | 23.8 2|5 0 1 2| 17kgs | 7 9 | 104 234|154 3 Negative | Negative | 1.4 | PTemgLSCS| 1
37 | 216 | 10031662 | 23 | upper middle 2 99 | Primigravida | 1 36 weeks 150| 62 | 275 3|8 0 1 2| 25kgs [ 7| 9 | 12.4] 1.28 | 12.7 | 1.21 | Negative | Negative | 1.6 PTVD 1
38 | 228 | 10032055 | 24 | upper middle 3 99 | Primigravida | 1 | 35weeks1lday | 156 62 | 25.2 419 0 1 2| 24kgs | 7| 24129 3.2 | 10.7 | 2.1 | Negative | Negative [ 1.7 PTVD 1
39 | 229 | 10033488 | 28 | upper lower 3 99 G2P1L1 1 | 35weeks Sdays | 156| 60 | 24.6 5]10 0 1 1 3 kgs 7 8 | 11.3 | 3.1 | 10.2 | 2.1 | Negative | Negative | 1.7 PTVD 1
40 | 230 | 10033667 | 23 | upper middle 6 99 G3pP2L2 1 32 weeks 150| 70 31 9111 0 1 1| 26kgs | 7| 8 9 3.2 | 115 4.3 | Negative | Negative | 1.7 PTVD 1
41 | 234 | 10033714 | 28 | lower middle 6 99 G2P1L1 1 | 30 weeks2days | 150 60 | 26.6 319 0 1 1| 14kgs | 7| 8 | 11.2| 3.5 | 13.4| 2.4 | Negative | Negative | 1.7 PTVD 1
42 | 237 | 10033754 | 27 | upper middle 2 99 | Primigravida | 1 | 34 weeks1day | 158| 54 | 21.6 5 0 1 2 2 kgs 719 11 2.5 | 12.6 | 1.21 | Negative | Negative | 1.6 PTVD 1
43 | 238 | 10035733 | 25 | upper middle 6 99| G3PI1L1A1 1 | 35weeks 5days | 148| 68 31 10| 12 0 1 1| 21kgs | 7| 9 | 151 2.6 | 11.1 [ 1.14 | Negative | Negative | 1.8 PTVD 1
44 | 245 | 10036360 | 24 | upper middle 1 99 | Primigravida | 1 | 30 weeks 2 days | 154| 68 | 28.6 419 0 1 1| 14kgs | 6 7 | 13.2 | 2.5 | 13.2 | 1.21 | Negative | Negative | 1.5 PTVD 1
45 | 254 | 10035753 | 21 | upper middle 4 99 G2P1L1 1 32 weeks 156| 70 | 287 38 0 1 2| 13kgs [ 6| 7 9.3 1.8 | 10.2 | 4.2 | Negative | Negative | 1.8 PTVD 1
46 | 258 | 10037627 | 23 | upper lower 2 99 | Primigravida | 1 | 33 weeks3days | 156| 70 | 28.7 3|19 0 1 2| 17kgs | 7 8 | 12.3 | 3.23 | 13.7 | 3.2 | Negative | Negative | 1.5 PTVD 1
47 | 262 | 10039675 | 22 | lower middle 5 99 G2P1L1 1 | 36 weeks6days | 162 76 | 28.9 419 0 1 2| 27kgs | 8 | 9 | 126 2.4 | 13.8 | 1.4 | Negative | Negative | 1.6 PTVD 1
48 | 263 | 10041456 | 26 | lower middle 2 99 | Primigravida | 1 32 weeks 154| 76 | 32.04 2|8 0 1 2 |154kgs| 7| 9 | 102|276 | 13.1 2 Negative | Negative | 1.7 PTVD 1
49 | 269 | 10043091 | 23 | upper lower 2 99 G2P1L1 1 | 36 weeks 6 days | 154| 60 | 25.2 3]10 0 1 1| 28kgs| 7| 9 ]|105(3.21] 89 1.1 | Negative | Negative | 1.4 PTVD 1
50 | 272 | 10045802 | 27 | upper middle 2 99 G3pP2L2 1 36 weeks 1 160| 70 | 27.3 319 0 1 1| 24kgs | 7| 9 |129( 256|121 1.6 | Negative | Negative | 1.6 PTVD 1
51 | 275 | 10045673 | 27 lower 1 99 | Primigravida | 1 | 32 weeks 3 days | 154| 59 | 25.6 5]10 0 1 1) 16kgs | 8| 9 | 112 2.1 | 126 2 Negative | Negative | 1.8 PTVD 1
52 | 279 | 10034768 | 26 | lower middle 2 3 | Primigravida | 1 | 33 weeks 2 days | 154| 68 [ 28.6 2|6 1 2 1 1.7 kg 7] 8 |126| 18 8.9 3.3 | Negative | Negative | 1.7 | PTemg LSCS| 1
53 | 280 | 10034768 | 21 | upper middle 1 99 | Primigravida | 1 | 32 weeks 2 days | 154| 58 | 24.27 2|6 0 1 1|168kgs| 6| 7 | 12.2 2 9.1 | 2.1 | Negative | Negative | 1.7 [ PTemgLSCS| 1
54 | 283 | 10067324 | 25| upper lower 2 99 | Primigravida | 1 | 36 weeks 6days | 154| 66 | 27.8 3|10 0 2 1| 25kgs | 7 9 9.7 2.1 | 10.7 | 2.4 | Negative | Negative | 1.8 PTVD 1
55 | 289 | 10045643 | 27 | upper middle 1 99 | Primigravida | 1 | 36 weeks 2days | 154| 60 26 2|5 0 1 1 3 kgs 7| 9 [106] 237|106 | 1.2 | Negative | Negative | 1.8 [ PTemg LSCS| 1
56 | 291 | 10023459 | 26 lower 2 99 | Primigravida | 1 36 weeks 150| 60 | 26.6 4110 0 1 2| 25kgs | 8 9 | 113 21 | 108 1 Negative | Negative | 1.7 PTVD 1
57 | 295 | 10023456 | 26 | lower middle 2 99 | Primigravida | 1 | 36 weeks 2days | 151| 53 | 23.24 2|5 0 1 1| 23kgs | 7] 8 13 | 1.87 | 11.2 | 1.1 | Negative | Negative | 1.6 [ PTemgLSCS| 1
58 | 298 | 10023457 | 30 | upper middle 2 99| G3P1L1El1 1 34 weeks 1day | 154 110| 46.4 38 [ 1 2| 26kgs [ 8 9 | 125 1.87 | 13.6 | 2.6 | Negative | Negative [ 1.7 | PTemg LSCS| 1
59 | 304 | 10045673 | 30 | upper lower 3 99 G2A1 1 34 weeks 1day | 154| 60 | 26.6 4 | 10 0 1 2| 27kgs [ 7] 9 12 23 13 1.7 | Negative | Negative | 1.8 PTVD 1
60 | 306 | 10024536 | 21 lower 1 99 | Primigravida | 1 31 weeks 150| 60 | 26.6 3|10 0 1 1| 27kgs | 7 9 |127| 22 14 1 Negative | Negative | 1.8 PTVD 1
61 | 213 | 10056789 | 31| upper lower 2 99 G2A1 1 | 36 weeks5days | 156 62 | 25.5 2|5 0 1 2 2 kgs 719 13 | 212 | 13.7 | 2.1 | Negative | Negative | 1.7 | PTemg LSCS| 1
62 | 319 | 10045673 | 24 | upper lower 3 99 | Primigravida | 1 | 35weeks3days | 164| 64 | 23.8 2|5 0 1 2| 17kgs | 7 9 | 104 234|154 3 Negative | Negative | 1.4 | PTemgLSCS| 1
63 | 325 | 10034562 | 23 | upper middle 2 99 | Primigravida | 1 36 weeks 150| 62 | 275 3|8 0 1 2| 25kgs [ 7| 9 | 12.4] 1.28 | 12.7 | 1.21 | Negative | Negative | 1.6 PTVD 1
64 | 326 | 10078342 | 24 | upper middle 3 99 | Primigravida | 1 | 35weeks1day | 156 62 | 25.2 419 0 1 2| 24kgs | 7| 24129 3.2 | 10.7 | 2.1 | Negative | Negative [ 1.7 PTVD 1
65 | 333 | 10098567 | 28 | upper lower 3 99 G2P1L1 1 | 35weeks Sdays | 156| 60 | 24.6 5]10 0 1 1 3 kgs 7 8 | 11.3| 3.1 | 10.2 | 2.1 | Negative | Negative | 1.7 PTVD 1
66 | 339 | 10034562 | 23 | upper middle 6 99 G3p2L2 1 32 weeks 150| 70 31 9|11 0 1 1| 26kgs | 7| 8 9 3.2 | 115 4.3 | Negative | Negative | 1.7 PTVD 1
67 | 345 | 10023452 | 28 | lower middle 6 99 G2P1L1 1 | 30 weeks2days | 150 60 | 26.6 319 0 1 1| 14kgs | 7| 8 | 11.2| 3.5 | 13.4| 2.4 | Negative | Negative | 1.7 PTVD 1
68 | 352 | 10023456 | 27 | upper middle 2 99 | Primigravida | 1 | 34 weeks1day |158| 54 | 21.6 519 0 1 2 2 kgs 719 11 2.5 | 12.6 | 1.21 | Negative | Negative | 1.6 PTVD 1
69 | 359 | 10067895 | 25 | upper middle 6 99| G3PI1L1A1 1 | 35weeks 5days | 148| 68 31 10| 12 0 1 1| 21kgs | 7| 9 | 151 2.6 | 11.1 [ 1.14 | Negative | Negative | 1.8 PTVD 1
70 | 362 | 10056784 | 24 | upper middle 1 99 | Primigravida | 1 | 30 weeks 2 days | 154| 68 | 28.6 419 0 1 1| 14kes 7 | 13.2| 2.5 | 13.2 | 1.21 | Negative | Negative | 1.5 PTVD 1
71 | 377 | 10034678 | 33 | upper lower 5 99 G2P1L1 1 38 weeks2day | 154| 75 | 31.6 316 0 1 1]|245kgs| 8 9 | 12.1] 213 | 10.2 | 2.1 | Negative | Negative 2 FTND 1
72 | 378 | 10034566 | 32 | upper middle 2 99 | Primigravida | 1 | 39 weeks 5days | 160| 60 | 23.4 419 0 99 1| 29kgs [ 7| 9 |10.2] 236 | 10.5| 2.3 | Negative | Negative | 1.8 FTND 1




73 | 389 | 10049768 | 31 | lower middle 3 99 | Primigravida | 1 | 37 weeks 3days | 160| 64 25 2|5 0 99 3.1kgs | 8| 9 | 11.2| 1.85| 8.8 | 3.1 | Negative | Negative | 1.9 FTND 1
74 | 397 | 10043427 | 24 lower 2 99 | Primigravida | 1 38 weeks 1day | 156| 64 | 26.2 419 0 99 3.2kgs | 6 8 13 | 1.98 | 7.8 | 0.69 | Negative | Negative | 2 FTND 1
75 | 399 | 10049765 | 30 | lower middle 2 99 G2A1 1 | 38weeksS5days | 164 64 | 24.3 519 0 99 25kgs | 7| 8 10 | 1.85( 0.2 1.1 | Negative | Negative | 2.1 FTND 1
76 | 401 | 10048965 | 26 | lower middle 3 99 | Primigravida | 1 | 38 weeks 4 days | 164 | 70 | 26.02 2|5 0 99 2.6kgs | 7 7 9.7 | 147 | 6.8 2.5 | Negative | Negative | 2.2 FTND 1
77 | 403 | 10049765 | 36 | lower middle 1 99 | Primigravida | 1 | 39 weeks 4 days | 156| 60 | 24.6 3|5 0 99 27kgs | 7| 8 | 126 1.69| 7.8 | 3.1 | Negative | Negative | 2 FTND 1
78 | 406 | 10048243 | 20 | lower middle 4 99 G2P1L1 1 | 40 weeks2days | 164 60 | 22.8 2|6 0 99 2.8kgs | 7| 9 125|231 7.4 | 3.3 | Negative [ Negative | 1.8 FTND 1
79 | 409 | 10045423 | 25| upper lower 4 99 G2A1 2 | 40 weeks 2 days | 164 | 64 | 23.7 318 0 99 27kgs | 8| 9 11 | 1.78 | 8.1 1.1 | Negative | Negative | 1.9 FTND 1
80 | 412 | 10048967 | 26 | upper middle 2 99 G2P1L1 1| 39 weeks4days | 156 68 | 27.9 1011 0 99 2.7kgs | 8| 9 | 115] 236 125 1 Negative | Negative | 1.8 FTND 1
81 | 418 | 10049761 | 30 | upper lower 5 99| G2P1L1A1 1| 38weekslday |152| 58 | 25.1 1|5 0 99 2.7kgs | 8| 9 11 | 256 | 11.6 | 1.5 | Negative | Negative | 1.7 FTND 1
82 | 422 | 10048675 | 29 | upper middle 4 99 G2A2 1 38 weeks 1day | 156 60 | 24.6 2|3 0 99 2.6kgs | 8| 9 [11.2] 189 10.5| 1.6 | Negative [ Negative | 1.6 FTND 1
83 | 423 | 10048632 | 21 | lower middle 2 99 | Primigravida | 1 | 38 weeks 3days | 156| 64 | 26.2 510 0 99 27kgs | 9| 9 | 113 | 1.69 | 10.8 | 0.7 | Negative | Negative | 1.9 FTND 1
84 | 428 | 10048965 | 19 | lower middle 1 99 | Primigravida | 1 | 37 weeks5days | 158| 66 | 26.4 317 0 99 26kgs | 7| 9 | 12.2| 2.11 | 11.6 | 1.9 | Negative | Negative | 1.8 FTND 1
85 | 429 | 10049654 | 26 | upper lower 2 99 G2A1 1| 38weeks2day |152| 60 | 25.9 2|6 0 99 28kgs | 7| 9 | 124 236 | 12.8 | 1.6 | Negative | Negative | 2 FTND 1
86 | 432 | 10045643 | 20 | upper middle 1 99 | Primigravida | 1 38 weeks 144| 50 | 25.5 2|3 0 99 31kgs | 7| 8 | 13.5| 3.01 | 12.6 | 2.3 | Negative | Negative | 1.8 [ FTemgLSCS| 1
87 | 434 | 10046963 | 26 | upper middle 6 99 G2P1L1 1 | 39 weeks 5days | 150 60 | 26.6 38 0 99 3kga 6| 7 [11.9] 286 | 13.5| 2.5 | Negative | Negative | 1.9 FTND 1
88 | 437 | 10045678 | 21| upper lower 15 99 | Primigravida | 1 | 39 weeks 3 days | 156| 68 | 27.9 317 0 99 2 kgs 7 9 13 | 1.69 | 145| 26 Negative | Negative | 2.1 FTND 1
89 | 439 | 10047108 | 23 | upper lower 5 99 G2P1L1 1 | 38 weeks 6days | 160| 98 | 38.2 318 0 99 29kgs | 7| 9 | 12.7| 1.56 | 14.5| 2.6 | Negative | Negative | 2 [ FTemgLSCS| 1
90 | 440 | 10046639 | 34 | upper middle 2 99 G2A1 1 | 39 weeks 5days | 156 60 25 317 0 99 29kgs | 7| 9 | 117|178 | 13 2.4 | Negative | Negative | 2 | FTemglLSCS| 2
91 | 444 | 10047256 | 25 | upper middle 1 99 | Primigravida | 1 | 39 weeks 4 days | 154| 54 | 22.7 419 0 99 33kgs | 7| 9 13 | 236 12 2.4 | Negative | Negative | 2.1 FTND 1
92 | 446 | 10046832 | 22 | lower middle 5 99 G2A1 1| 39 weeks 5days | 148 59 | 26.9 317 0 99 3 kgs 8] 9| 139|256 | 11.6 | 2.4 | Negative [ Negative | 1.9 FTND 1
93 | 448 | 10047623 | 24 | lower middle 4 99 G2P1L1 1| 38weeks2day |158| 44 | 17.6 4|10 0 99 26kgs | 7| 9 | 111|289 10.6 | 2.1 | Negative [ Negative | 2 FTND 1
94 | 449 | 10047552 | 28 | upper middle 7 3 G4P2L2A1 1 | 38weeks4days | 160 68 | 26.5 3 0 99 2.8kgs | 8| 9 [13.1] 211 108 2 Negative | Negative | 2 FTND 1
95 | 450 | 10047746 | 30 | upper middle 3 99 | Primigravida | 1 | 39 weeks 6 days | 156| 68 | 27.94 3|8 0 99 35kgs | 7| 9 | 12.8 | 2.03 | 15.6 | 2.3 | Negative | Negative | 2.1 FTND 1
96 | 453 | 10048034 | 26 | upper middle 4 99 G2P1L1 1 | 37 weeks 5days | 156 65 | 26.7 10| 12 [ 99 25kgs | 7| 8 2 1.65| 10.4 | 2.4 | Negative | Negative | 2.2 FTND 1
97 | 458 | 10047963 | 28 | upper lower 2 99 | Primigravida | 1 | 38 weeks 4 days | 144| 50 | 25.5 318 0 99 25kgs | 7| 9 11 | 1.58 | 10.6 | 2.1 | Negative | Negative | 1.7 FTND 1
98 | 459 | 10048569 | 32 | upper lower 5 99 G2P1L1 1 | 38 weeks5days | 156 70 | 28.7 3 0 99 2.1kgs | 8 9 | 111 156 14 2.2 | Negative | Negative | 1.6 FTND 1
99 | 461 | 10048640 | 26 | lower middle 4 99 G2P1L1 1 | 37 weeks 5 days | 156 | 60 25 3|5 0 99 25kgs | 8| 9 | 11.7 | 1.89 | 12.1| 1.2 | Negative | Negative | 2.1 [ FTemgLSCS| 1
100 [ 464..| 10048678 | 24 | lower middle 15 99 G3pP2L2 1 | 38 weeks 6days | 164| 68 26 36 0 99 3.1kgs | 8| 9 [ 119|179 10.3 | 1.8 | Negative | Negative | 1.8 FTND 1
101| 467 | 10048237 | 32 | upper middle 1 99 | Primigravida | 1 | 39 weeks 3 days | 164| 66 | 25.3 37 0 99 33kgs | 8] 9| 99 | 159 | 11.6 | 1.6 | Negative | Negative | 1.9 FTND 1
102 | 469 | 10048611 | 23 | upper lower 4 99 G3P1L1A1 1 39 weeks 1day | 168| 68 | 24.2 419 0 99 3.2kgs | 8 9 | 10.7 | 2.13 | 10.4 | 1.4 | Negative | Negative | 2.1 [ FTemgLSCS| 1
103 | 472 | 10048914 | 23 | lower middle 1 99 | Primigravida | 1 | 38 weeks 4 days | 154| 62 | 26.9 37 0 99 27kgs | 7| 9 | 133|221 | 11.3 | 1.8 | Negative | Negative | 1.6 FTND 1
104 | 474 | 10049342 | 24 | lower middle 15 99 G2P1L1 1 | 39 weeks 4 days | 154 60 26 317 [ 99 25kgs | 7| 8 | 104|234 114 2 Negative | Negative | 1.4 FTND 1
105| 476 | 10045678 | 23 | upper lower 3 99 G2P1L1 1 | 38 weeks 4 days | 166| 68 | 25.1 2|6 0 99 25kgs | 8| 9 | 12.1| 2.56 | 10.8 | 2.3 | Negative | Negative | 2.1 FTND 1
106 | 478 | 10049430 | 26 lower 1 99 | Primigravida | 1 40 weeks 160| 89 | 35.6 317 0 99 2.7 kgs 7 9 | 12.7 | 1.23 | 11.9| 2.9 | Negative | Negative | 1.6 FTND 1
107 [ 479 | 10049444 | 24 | lower middle 7 99 G4P3L3 1| 37 weeks3days | 166 70 | 25.9 419 0 99 27kgs | 7| 9 9.4 | 156 | 10.3 | 3.1 | Negative | Negative | 1.8 FTND 1
108 | 484 | 10049759 | 22 lower 3 99 | Primigravida 1 | 39 weeks5days | 150 64 | 28.4 51|10 0 99 2.5kgs | 8 9 13 | 1.89 | 10.4 3 Negative | Negative | 1.9 FTND 1
109 | 485 | 10049500 | 24 | lower middle 3 99 | Primigravida | 1 | 40 weeks 2 days | 154| 60 | 25.3 37 0 99 35kgs | 8] 9| 98 |211| 12 3.1 | Negative | Negative | 2.2 FTND 1
110| 487 | 10049802 | 24 | upper lower 3 99 | Primigravida | 1 | 38 weeks1day | 160 68 | 26.5 316 0 99 2.6kgs | 8 9 12 | 232 7.8 2.7 | Negative | Negative | 2.1 FTND 1
111| 490 | 10049709 | 24 | upper middle 2 99 G2A1 1 | 40 weeks 6 days | 164| 60 | 22.8 37 0 99 25kgs | 8| 9 | 106 | 2.56| 85 2.5 | Negative | Negative | 1.8 | FTemgLSCS| 2
112 | 494 | 10049764 | 24 | upper lower 3 99 | Primigravida | 1 | 40 weeks3days | 164| 64 | 23.7 2|5 0 99 2.7kgs | 8 9 | 105|206 9.3 2.1 | Negative | Negative | 1.8 FTND 1
113| 498 | 10056789 | 19| upper lower 1 99 | Primigravida [ 1 | 39 weeks1day |156| 68 | 27.9 316 0 99 3.1kgs | 8| 9 9.8 211 79 1.3 | Negative | Negative | 1.9 FTND 1
114 504 | 10050078 | 24 | upper middle 4 99 G2P1L1 1| 39 weeks3days | 152 58 | 25.1 317 [ 99 2.6kgs | 8| 9 | 124|205 113 | 1.4 | Negative [ Negative | 1.8 FTND 1
115 510 | 10050441 | 22 | lower middle 5 99 G2P1L1 1| 37 weeks3days | 156 60 | 24.6 2|5 0 99 25kgs | 8| 9 [102] 211 7.3 1.5 | Negative | Negative | 1.9 FTND 1
116 532 | 10050204 | 26 | lower middle 5 99 G2P1L1 1| 39 weeks 6days | 156 64 | 26.2 2|5 0 99 32kgs | 8| 9 [141]1.89| 86 1.4 | Negative | Negative | 1.8 FTND 1




117| 535 | 10050456 | 21 lower 3 99 | Primigravida 38 weeks 5 days | 158 66 | 26.4 2|5 0 99 28kgs | 8| 9 9.4 | 1.87 | 11.6 | 1.2 | Negative | Negative | 2.1 FTND
118| 546 | 10050647 | 25 | lower middle 2 99 | Primigravida 38 weeks 1day | 152| 60 | 25.9 2|5 0 99 25kgs | 8| 9 | 129 2.18| 12 2 Negative | Negative | 2 FTND
119| 558 | 10050671 | 21| upper lower 2 99 | Primigravida 37 weeks 5 days | 144 50 | 25.5 2|6 0 99 35kgs | 8| 9 9.4 | 3.12 | 13.6 | 2.1 | Negative | Negative | 1.9 FTND
120 559 | 10050789 | 23 | upper middle 4 99 G2P1L1 39 weeks 6 days | 150| 60 | 26.6 219 [ 99 35kgs | 8| 9 |123]245( 135| 2.1 | Negative | Negative | 2.1 FTND
121| 563 | 10045678 | 34 | upper middle 2 99 G2A1 39 weeks 5 days | 156 [ 60 25 37 0 99 29kgs | 7| 9 | 11.7| 178 | 13 2.4 | Negative | Negative | 2 FTND
122| 564 | 10034567 | 25 | upper middle 1 99 | Primigravida 39 weeks 4 days | 154 | 54 | 22.7 419 0 99 33kgs | 7| 9 13 | 236 12 2.4 | Negative | Negative | 2.1 FTND
123 568 | 10045634 | 22 | lower middle 5 99 G2A1 39 weeks 5 days | 148| 59 [ 26.9 37 0 99 3 kgs 8] 9 | 139|256 | 11.6 | 2.4 | Negative | Negative | 1.9 FTND
124 570 | 10005678 | 24 | lower middle 4 99 G2P1L1 38 weeks2day | 158 44 | 17.6 4|10 [ 99 26kgs | 7| 9 | 111|289 10.6 | 2.1 | Negative [ Negative | 2 FTND
125| 574 | 10045734 | 28 | upper middle 7 3 G4P2L2A1 38 weeks 4 days | 160| 68 | 26.5 3 0 99 28kgs | 8| 9 | 13.1| 2.11 | 10.8 2 Negative | Negative | 2 FTND
126| 573 | 10056784 | 30 | upper middle 3 99 | Primigravida 39 weeks 6 days | 156 | 68 | 27.94 318 0 99 35kgs | 7| 9 | 12.8| 2.03 | 15.6 | 2.3 | Negative | Negative | 2.1 FTND
127 578 | 10045786 | 26 | upper middle 4 99 G2P1L1 37 weeks 5days | 156| 65 | 26.7 10| 12 0 99 25kgs | 7| 8 2 1.65 | 10.4 | 2.4 | Negative | Negative | 2.2 FTND
128| 581 | 10045789 | 28 | upper lower 2 99 | Primigravida 38 weeks 4 days | 144| 50 | 25.5 318 0 99 25kgs | 7 9 11 | 1.58 | 10.6 | 2.1 | Negative | Negative | 1.7 | FT emg LSCS
129| 582 | 10045786 | 32| upper lower 5 99 G2P1L1 38 weeks 5 days | 156 70 | 28.7 3 0 99 2.1kgs | 8| 9 | 111|156 | 14 2.2 | Negative | Negative | 1.6 FTND
130 583 | 10043245 | 26 | lower middle 4 99 G2P1L1 37 weeks 5 days | 156 | 60 25 3|5 [ 99 25kgs | 8| 9 [ 117 ] 1.89 | 12.1| 1.2 | Negative | Negative | 2.1 FTND
131 584 | 10045642 | 24 | lower middle 15 99 G3P2L2 38 weeks 6 days | 164 | 68 26 3|6 0 99 3.1kgs | 8| 9 [ 11.9] 179 10.3 | 1.8 | Negative | Negative | 1.8 FTND
132| 586 | 10045672 | 32 | upper middle 1 99 | Primigravida 39 weeks 3 days | 164| 66 | 25.3 317 0 99 33kgs | 8| 9 9.9 | 159 | 11.6 | 1.6 | Negative | Negative | 1.9 FTND
133| 587 | 10043265 | 23 | upper lower 4 99| G3P1L1A1 39 weeks 1day |168| 68 | 24.2 419 0 99 3.2kgs | 8 9 | 10.7 | 2.13 | 10.4 | 1.4 | Negative | Negative | 2.1 | FT emg LSCS
134| 589 | 10078564 | 23 | lower middle 1 99 | Primigravida 38 weeks 4 days | 154| 62 | 26.9 317 0 99 2.7kgs | 7| 9 | 133 | 2.21| 11.3 | 1.8 | Negative | Negative | 1.6 FTND
135 590 | 10045637 | 24 | lower middle 15 99 G2P1L1 39 weeks 4 days | 154| 60 26 317 0 99 24kgs | 7| 8 104|234 114 2 Negative | Negative | 1.4 FTND
136| 591 | 10056783 | 23 | upper lower 3 99 G2P1L1 38 weeks 4 days | 166| 68 | 25.1 2|6 0 99 2.5kgs | 8 9 | 121 256 | 10.8 | 2.3 | Negative | Negative | 2.1 FTND
137| 592 | 10023456 | 26 lower 1 99 | Primigravida 40 weeks 160| 89 | 35.6 317 0 99 27kgs | 7| 9 | 127 ] 1.23 [ 11.9| 2.9 | Negative | Negative | 1.6 FTND
138| 594 | 10023453 | 24 | lower middle 7 99 G4P3L3 37 weeks 3 days | 166| 70 | 25.9 419 0 99 27kgs | 7| 9 9.4 | 1.56 | 10.3 | 3.1 | Negative | Negative | 1.8 | FT emg LSCS
139| 597 | 10045789 | 22 lower 3 99 | Primigravida 39 weeks 5 days | 150 64 | 28.4 5]10 0 99 24kgs | 8| 9 13 | 1.89 | 10.4 3 Negative | Negative | 1.9 FTND
140| 598 | 10034567 | 24 | lower middle 3 99 | Primigravida 40 weeks 2 days | 154 60 | 25.3 317 0 99 35kgs | 8| 9 9.8 | 211 12 3.1 | Negative | Negative | 2 FTND




