“ASSOCIATION OF SERUM PLACENTAL
GROWTH FACTOR IN PRE-ECLAMPSIA
AND FGR WITH MATERNAL AND
PERINATAL OUTCOMES-A ONE-YEAR
CROSS SECTIONAL STUDY.”

BY
REG NO: BJ0122018

Bisgertation

Submitted to

KAHER, Belagavi, Karnataka,
In partial fulfilment of the requirements for the degree of

MASTER OF SURGERY (M.S.)
In
OBSTETRICS AND GYNECOLOGY

DEPARTMENT OF OBSTETRICS AND GYNECOLOGY
JAWAHARLAL NEHRU MEDICAL COLLEGE, KAHER,
BELAGAVI - 590010, KARNATAKA.

SEPTEMBER/OCTOBER - 2025




R

(

KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH,

BELAGAVI, KARNATAKA.

Endorgement

This is to certify that the dissertation entittf®5sSOCIATION OF SERUM
PLACENTAL GROWTH FACTOR IN PRE-ECLAMPSIA AND FGR WI TH
MATERNAL AND PERINATAL OUTCOMES-A ONE-YEAR CROSS
SECTIONAL STUDY.” is a bonafide research work done by

REG NO: BJ0122018.

Dr. Yeshita. Pujar

Consultantand HOD OBG
KM™ Q24 No. 39908
KLEE ) Prabhat ar Koro Hospital &
MRC, 5 /"-5G
. M\
Y {
Dr. YESHITA| PUJAR s, Ficoc Dr. N. S’UMAHANTASHETTI yp
Professor and HOD, Principal,
Department of Obstetrics and Gynaecology, J. N. Medical College,
J. N. Medical College, Nehru Nagar,
Nehru Nagar, Belagavi — 10 Belagavi — IOP RINCIPAL
harlal Nehru Medical College
Date: @[Lfl ¢ Date: %[‘flir
Place: Belagavi Place: Belagavi

s SN




UNDERTAKING

I, Reg.No. BJ0122018 hereby declare that the information and the data mentioned in
my dissertation entitled “ASSOCIATION OF SERUM PLACENTAL GROWTH
FACTOR IN PRE-ECLAMPSIA AND FGR WITH MATERNAL AND
PERINATAL OUTCOMES-A ONE-YEAR CROSS SECTIONAL STUDY.”

belongs to me and is original.

= An act or instance of using are closely imitating the language and thoughts of
another author without authorization and the representation of that authors
work as one’s own, as by not crediting the original author.

= A piece of writing or other work reflecting such unauthorised use or imitation.

= The deliberate or reckless representation of another’s words, thoughts, or ideas
as one’s own without attribution in connection with submission of academic

work, whether graded or otherwise.

I hereby declare that the dissertation prepared by me is original one and does
not involve plagiarism anywhere. In case at a later stage, it is found that I have
indulged in plagiarism, then, I am solely responsible for the same and the institution is
at liberty to take any disciplinary action against me including cancellation of

dissertation or any other penalties imposed by the university.

Date: 3 14(LS %

Place: Belagavi REG. NO. BJ0122018



PLAGIARISM CLEARANCE

uﬁulv

!KLE JAWAHARLAL NEHRU MEDICAL COLLEGE ({3

(A constituent unit of KLE Academy of Higher Education & Research Deemed-to-be-University)

(Recognized by National Medical Commission, New Delhi)

Accredited ‘A+’ Grade by NAAC (34 Cycle) Placed in Category ‘A’ by MoE (Gol)
Nehru Nagar, Belagavi- 590 010, Karnataka INDIA
§, 0831-2471350 [ 0831-2470759 ym.mm;&dy N&incipal@inmc.edu
Ref No: MDC/PG/ Date: 07-04-2025
“ACCEPTANCE LETTER”

The softcopy of thesis entitled: “ASSOCIATION OF SERUM PLACENTAL
GROWTH FACTOR IN PRE-ECLAMPSIA AND FGR WITH MATERNAL AND
PERINATAL OUTCOMES-A ONE-YEAR CROSS SECTIONAL STUDY” has been
submitted for anti-plagiarism check through Turnitin software. The scan has been carried
out and the scanned output reveals a match percentage of 06% which is within the

acceptable limits of 10% as per the guidelines given by UGC.

Chairperson-Antiplagiarism Committee &
Principal,
J. N. Medical College, Belagavi.

b
Guide. w Dr. (Mrs.) |(S‘t> Mahantashetti.

To,

Reg. No. BJ0122018

Postgraduate Student,

2022-23 Batch,

Department of Obst. & Gynaecology
J. N. Medical College, Belagavi.



ETHICAL CLEARANCE

K.LE. ACADEMY OF HIGHER EDUCATION AND RESEARCH

'\“wd“ —— (Deemed ~ 10« be- University)
€4 * Grade by NAAC in (3" Cyele) Placed in Category ‘A" by MHRD (Gol)
JNMC INSTITUTIONAL ETHICS COMMITTEE
JAWAHARLAL NEHRU MEDICAL COLLEGE,
NEHRU NAGAR, BELAGAVI-590010 (KARNATAKA-INDIA)

Website: hup/www jnme.edu Phone: (+ 91-(0)831 Office : 2472550
E-Mail ; dome@inme,edu Principal: 2471701

' Fax No. 491 (0)831 - 2470759

Ref No.MDC/INMCIEC/ D0 M Date: 28/04/2023

To,

BJ012201!

PG Student in Obstetrics And Gynaecology
J. N. Medical College,

BELAGAVL

Sub: Institutional Ethical Clearance for the study.

With reference to the above, we wish to inform you that your proposed research project titled
“ASSOCIATION OF SERUM PLACENTAL GROWTH FACTOR IN PRE-ECLAMPSIA
AND FGR WITH MATERNAL AND PERINATAL OUTCOMES- A ONE YEAR CROSS
SECTIONAL STUDY?”, is ethical and justifiable. The proposed research project has been cleared

by the JNMC Institutional Ethics Committee.

1~ caog
(Dr. Smita Sonoli) (Dr. Harsha Hegde)

Member Secretary Chairman,
JNMC Institutional Ethics Committee JNMC Institutional Ethics Committee
J.N.Medical College, Belagavi. J.N.Medical College, Belagavi



LIST OF ABBREVIATIONS USED

GLOSSARY ABBREVIATIONS

ACOG AMERICAN COLLEGE OF OBSTETRICIANS AND
GYNECOLOGIST

AKI ACUTE KIDNEY INJURY
DIC DISSEMINATED INTRAVASCULAR COAGULATION
HDP HYPERTENSIVE DISORDERS OF PREGNANCY
HELLP HEMOLYSIS, ELEVATED LIVER ENZYMES, LOW
PLATELET
ISSHP INTERNATIONAL SOCIETY FOR THE STUDY OF

HYPERTENSION IN PREGNANCY.

PIGF PLACENTAL GROWTH FACTOR
PT-INR PROTHROMBIN TIME-INTERNATIONAL NORMALISED
RATIO
SFIt-1 SOLUBLE FMS - LIKE TYROSINE KINASE-1
TNF TUMOR NECROSIS FACTOR
VEGF VASCULAR ENDOTHELIAL GROWTH FACTORS
WHO WORLD HEALTH ORGANISATION
ALP ALKALINE PHOSPHATASE
APLA ANTI PHOSPHO LIPID ANTIBODY

BMI BODY MASS INDEX




FGR FETAL GROWTH RESTRICTION
IL INTERLEUKIN
LFT LIVER FUNCTION TEST
PE PRE- ECLAMPSIA
PPH POST PARTUM HEMORRHAGE
SGOT SERUM GLUTAMIC OXALOACETIC TRANSAMINASE
SGPT SERUM GLUTAMIC PYRUVIC TRANSAMINASE
SLE SYSTEMIC LUPUS ERYTHEMATOSUS
EO EARLY ONSET
LO LATE ONSET
USG ULTRASONOGRAPHY




ABSTRACT

Background and Obijectives

Preeclampsia and fetal growth restriction (FGR) amgnificant contributors to

maternal and perinatal morbidity and mortality. 3&eonditions are often rooted in
placental dysfunction, which may be reflected ingiagenic markers such as
Placental Growth Factor (PIGF). Low levels of Pl@&ve been associated with poor
placental perfusion, increased disease severity, agverse maternal and fetal
outcomes. The objective of this study was to evaltiae association of serum PIGF
levels in pregnant women with preeclampsia and FBR maternal and perinatal

outcomes.

Methods

This was a cross-sectional study conducted at tepafment of Obstetrics &
Gynaecology, KAHER’s Dr. Prabhakar Kore Hospitakl&javi. A total of 94

pregnant women diagnosed with preeclampsia welaedad. Detailed clinical data,
PIGF levels, Doppler findings, and maternal andinagal outcomes were studied.
PIGF levels were categorized as <12 pg/mL, 12-3tpg51-100 pg/mL, and >100
pg/mL. Associations between PIGF levels and variclisical parameters were

statistically analyzed using Chi-square and appatptests.

Results

The majority of participants were aged between BlZars (44.7%) and

primigravida (60.6%).

62.8% had abnormal PIGF levels, and 38.3% of thdyspopulation was diagnosed

with FGR. Abnormal Doppler was noted in 27.7%, aneterm delivery (<37 weeks)
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occurred in nearly 70% of cases. Regarding sevetl&y8% had preeclampsia without
severe features, 43.6% had severe preeclampsia9.&f@ had eclampsia. HELLP
syndrome (11.7%), placental abruption (6.4%), PPH%), and renal failure (1.1%)
were among the maternal complications observednateboutcomes included 11.7%
ELBW, 18.1% VLBW, and 41.5% NICU admissions. Stataly significant

associations were found between low PIGF levels. @alerity of preeclampsia
(p=0.001), FGR (p=0.001), Abnormal Doppler (p=0.0MICU admissions and low

birth weight (p=0.001)

Conclusion

The study demonstrates that low serum PIGF lewelsignificantly associated with
increased severity of preeclampsia, fetal growtbtrigion, abnormal Doppler
findings, and adverse neonatal outcomes includow birth weight and NICU

admission. The findings underscore the value offP#S a reliable biomarker in the
prediction and risk stratification of pregnancieomplicated by placental
insufficiency. Incorporating PIGF testing into rog obstetric care can improve
clinical decision-making, allowing for early int@mtion and better maternal-fetal

outcomes.
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INTRODUCTION

The abbreviation HDP refers to hypertension illnesgregnancy, and preeclampsia
is one of the subgroups of this condition. In additto having a significant
contributor to the morbidity and death rates ofbaiothers and their newborns, it is
estimated that between two percent and eight peatexll pregnancies encounter this
condition®. Preeclampsia is a complicated sickness process kgins at the
interface between the mother and the foetus. Iticguact a variety of organ systems,
and it usually manifests itself in the first feweats of pregnanéy. The hypertension
that is characteristic of the syndrome is commobiit,not always, accompanied with
proteinuria throughout the course of the ailmenhisTis the hallmark of the
syndrome. There are a number of consequencesahatesult from severe types of
preeclampsia, including renal, cardiac, pulmonahgpatic, and neurological
dysfunction; haematologic abnormalities; foetal vgio limitation; stillbirth; and

maternal deatlf.

These pregnancy-related illnesses provide a péatlgusignificant challenge due to
the fact that the pathophysiology and therapeuti&nagement of hypertensive
diseases of pregnancy, such as chronic hypertengasiational hypertension, and
preeclampsia, impact both the mother and the fomtise same time with the same
symptoms. When it comes to the issues that are rfeased during pregnancy,
preeclampsia stands out as one of the most alarofitigem all. Preeclampsia may
continue to exist after delivery and, in some cas®sy develop from scratch during
the postpartum period. It is possible for the migjoof signs and symptoms to

diminish after birth; however, preeclampsia maytitare to exist after delivery.
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Table 29: Highlights of Clinical Features of Preelampsia®

Clinical Feature Underlying Abnormalities Clinical Consequences
Hypertension Increased SVR and afterload Heart failure
Decreased CO and intravascular volumes Pulmonary edema
Activation of RAAS, ET-1, SNS Renal dysfunction
ATIR down-regulated, placental hypoxia, and ATIR ibodi N logical injury
Increased vasoconstrictors, decreased vasodilators
Increased sFlt-1 and sEng, oxidative stress
Proteinuria Glomerular endotheliosis Hypertension
Disruption of filtration barrier Ischemic heart disease
Increased tubular permeability Stroke
Chronic kidney disease
End-stage renal disease
Renal dysfunction Decreased RBF and GFR Hypertension
Glomerular endotheliosis Chronic kidney disease
Increased tissue factor expression End-stage renal disease
Thrombotic microangiopathy

Neurological abnormalities

Eclampsia

Cardiac dysfunction

Pulmonary edema

Hepatic dysfunction
Hematologic dysfunction
Fetal growth restriction

Headache: loss of fenestrae on choroid plexus, periventricular edema,
vasogenic edema in posterior cerebral circulation

Visual disturbances: retinopathy, retinal detachment, cortical blindness,

central serous chorioretinopathy, hypertensive retinopathy, diabetic
retinopathy

Unknown (potentially vasogenic or cytotoxic edema)

Increased SVR, afterload

Concentric LV hypertrophy, LA enlargement

Increased RVSP, increased LV filling pressures, LV diastolic dysfunction,

Increased vascular permeability

Cardiac dysfunction

Corticosteroids/tocolytics

latrogenic volume overload

Hepatic microcirculatory deterioration, hepatocellular injury
Procoagulant state

Incomplete spiral artery remodeling

Decidual vasculopathy

Uterine and placental dysfunction

Seizures
PRES
Permanent blindness

Permanent neurological dysfunction
Heart failure
Peripartum cardiomyopathy

Acute hypoxemic respiratory failure

Liver failure, hepatic rupture
Thrombocytopenia, DIC
Fetal growth <10th percentile

PLGE

The placenta is the primary organ in which it ipressed, and it belongs to the family
of vascular endothelial growth factor (VEGF). Oe tither hand, it is also expressed
in a wide variety of other tissues, including theatt, lung, thyroid, liver, skeletal
muscle, and bone, but only at low levels. The pitaes responsible for the
production of placental growth factor. The huma@mPIlgene, which can be located
on chromosome 14q14, is responsible for encoditugah of four distinct isoforms of
the protein known as PIGF. PIGF-1 and PIGF-3 avéoims of the protein that are
diffusible, and the protein is secreted as a glyladed homodimer. The PIGF-2 and
PIGF-4 proteins, on the other hand, feature regithrad are capable of binding
heparin. Among them, the PIGF-1 and PIGF-2 vanmetiare the most frequent, and

during pregnancy, they are secreted in a manneinighagnificantly associated with
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one another, which indicates that they share a cammegulatory mechanism.
Placental growth factor binds to a number of déférproteins, including VEGFR-1
(vascular endothelial growth factor-1 receptorFA)T-1 (fms-related tyrosine kinase-
1), and its soluble form, or sFLT-1 (soluble fmeelityrosine kinase-1) reducing its
bioavailability. On the other hand, it does notcbin VEGFR-2, which is also known
as KDR (kinase insert domain receptor) or FLK-Jetéd liver kinase-1). VEGFR-2 is
a receptor for vascular endothelial growth factoraddition to this, it is associated
with neuropilin receptor-1 (NP-1) and -2, both ohieh are located in neurones.
Furthermore, NP-1 was recently found in the plagehbwever, the function of this

protein has not yet been defined. NP-1 was diseavquite recently*

Not only does it participate in the process of agghesis, but it also plays a role in
the proliferation and differentiation of tropholigsfter it has already been involved
in the process. Pre-eclampsia and growth restnicii@ two complications that can
arise later in pregnancy as a consequence of ioateq uteroplacental
developmerit'2 For there to be an adequate invasion of extmsltrophoblast cells
into the uterine wall and the maternal spiral &terit is necessary for a greater blood
flow and a lower resistance. This is because iteisessary for there to be a higher
blood flow. When a pregnancy is regarded to be agrthe concentrations of PIGF
remain low throughout the first trimester of thegmancy and then gradually peaks
after that. This pattern continues until half ok tppregnancy has passed. After
reaching their highest point, which occurs durihg thirty-first week of pregnancy,
they begin to decrease after reaching their peakn@h who are in the clinical phase
of preeclampsia as well as those who are in thectampsia phase have been found
to have lower levels of PIGE™ In order to facilitate the process of diagnosimg-

eclampsia, the serum marker has been the focutesftian. When it comes to the
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diagnosis of preeclampsia in women who are suspegftdiaving preeclampsia and
who require delivery within 14 days, it has beemndastrated that relatively low
circulating maternal PIGF concentrations (belowfifth centile or less than or equal
to 100 pg/ml) have a high sensitivity (96%; 95% fadence interval [Cl]: 89-99) and

a negative predictive value (98%; 93—99 5) in tlagdosis of preeclampsfa

It has been proven that women who are already &xpEng pre-eclampsia have
higher amounts of maternal serum that are cirawdaita their bodies. The circulating
anti-angiogenic protein known as sFLT1 is ablentaibit the activity of both VEGF
and PIGF. It is a protein that functions as an gonést. Due to this, endothelial
dysfunction occurs, which can lead to pre-eclampsiavell as growth limitatidn

An higher ratio of sFlt-1 to PIGF has been repottetle associated with an increased
risk of preeclampsia, and it may perform betterntHelGF alon®¥. This was
discovered through research. It has been obsehadatsFIt-1:PIGF ratio cut-off of
38 had a negative predictive value (no pre-eclampsthe subsequent one week) of
99.3% (95% CI, 97.9-99.9), with 80.0% sensitivigp% Cl, 51.9-95.7) in women
with suspected pre-eclampsia between 20 and 36 Glugeeks. The National
Institute for Health and Care Excellence (NICE) bapressed their recommendation
that a sFIt-1/PIGF ratio of 33 can be utilised asila-out cutoff between the ages of
33 and 6 week$ Despite the fact that PIGF and the sFlt-1/PIG® rare proposed by
the National Institute for Health and Care ExcalkeiiNICE) as ruleout tests for pre-
eclampsia, it is not currently recommended forireitdoption to rule in or diagnose
pre-eclampsia due to the lack of sufficient evidenthis is because of the fact that
further research is required. It is necessary tedaot additional study in order to
evaluate the utilisation of repeat PIGF-basedrigsti the case of women who present

with a suspicion of pre-eclampsia and have preWousceived a negative result.
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Furthermore, it is essential to explore the waysvinch a positive PIGF-based test

result, which is used to rule out pre-eclampsiay @miéer management decisions for

the date of delivery and the outcomes that areected with this outcomé’

Table 30 : NICE's recommended cut-off values for BBF testing'®

Result

Classification

Interpretation

PIGF <12 pg/ml

Test positive — highly
abnormal

Suggestive of severe
placental dysfunction and
at increased risk for
preterm delivery

PIGF>12 pg/ml and <
100 pg/ mi

Test positive — abnormal

Suggestive of placent
dysfunction and at
increased risk for preterm

delivery

PIGF>100 pg/ ml

Test negative — normal

Suggestive gblacental
dysfunction and unlikely tg
progress to delivery withir

14 days of the test

D

Page 5



I ntroduction

Need for the study: Pre-eclampsia is a multi-system pregnancy-speciiedition
that affects between two and ten percent of pregmamen. It is responsible for
more than seventy thousand maternal deaths andiimdred thousand fetal deaths
annually. The diagnosis of pre-eclampsia can be difficaltduse women frequently
do not exhibit any symptoms of the condition. Farthore, the clinical and
biochemical parameters are frequently not predictof unfavorable outcomes
experienced by the mother or the postnatal peridds results in an increased
demand on resources and concern among the motB&FVwhich is a member of
the vascular endothelial growth factor family, igoedtein that is expressed in the
placenta and is linked to the process of angiogenes

PIGF begins to reach its peak around the thirtykwaark, and it is discovered that it
is lower in women before the development of presegsia and during the clinical
phase of the condition. Recently, there has be@orsiderable amount of focus
placed on angiogenic factors, which include plaalegtowth factor (PLGF), among
biochemical markers. The most important findingsdleredence to the concept that
faulty placentation is caused by a pathogenetic ehogthich is characterised by
decreased concentrations of angiogenic growth fadfipee PLGF) and increased
concentrations of anti-angiogenic factors (SFLT-The maternal free PLGF
concentrations of preeclamptic patients have beported to decrease significantly
when compared to those of non-preeclamptic patieatsording to case-control
scientific research. In addition, results from adst conducted by Levine and
colleagues demonstrated that the decrease in ft€&F Reoncentrations occurred

several weeks before to the clinical diagntisis
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AIMS AND OBJECTIVES

Primary objective- To study the association of emIGF in cases of pre-
eclampsia, eclampsia with or without FGR.
Secondary objective- To study the maternal andafamitcomes in the cases

of pre- eclampsia, eclampsia with or without FGR.
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Review of literature

REVIEW OF LITERATURE

Pre-eclampsia is a multisystem progressive illnbas is distinguished by the new
onset of hypertension and proteinuria or the nesebnf hypertension in addition to
severe end-organ dysfunction with or without pratieia. Pre-eclampsia can occur
even in the absence of proteinuria. It is commantiie signs of this condition to
become apparent after twenty weeks of gestati@iter the person has given birth. It
is estimated that approximately ninety percent ades take place during the late
preterm period (when the baby is between 34 ande&ks), during the term period,
or during the postpartum process. However, theeepetential that the mother and/or
the perinatal period could experience a signifiainess or perhaps that they will
pass away. The other ten percent of cases areiassbevith higher chances of
serious perinatal morbidity or mortality due to thengers associated with moderately
preterm, very preterm, or extremely preterm bifthis is because of the risks that are
connected with these types of birth defects. Thdy gaesentation of these cases,
which takes place prior to the 34th week of gestatiprovides a distinguishing
feature. Despite the fact that preeclampsia alwayges off on its own within the first
few days or weeks after birth, those who have #ohjisof preeclampsia are at a
higher risk for cardiovascular-related morbidity damortality throughout their
lifetime. This is the case even if the sicknessaghvdisappears on its own. During
pregnancy, a woman is considered to have high bpwedsure if she has a systolic
blood pressure of at least 140 mmHg and/or a diaditood pressure of at least 90
mmHg. The definition of severe hypertension inchideaving a systolic blood
pressure of 160 mmHg or higher and/or a diastdbod pressure of 110 mmHg or
higher. Both of these blood pressure readings mesjreater than normal. A lower

threshold for diagnosing hypertension is regardelket present in individuals who are
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not pregnant and have a systolic blood pressui tfast 130 mmHg or a diastolic
blood pressure of at least 80 mmHg. These indivgdaee considered to have a lower
threshold. Furthermore, the American College ofdidogy and the American Heart
Association have also acknowledged the significaotehis threshold. However,
there are some individuals who have raised the ilmbgs that this particular
definition might also be appropriate for patientsonare pregnafft Concerning the
utilisation of the lower threshold, on the othentiathere has not been comprehensive
research conducted. There would be an increaspprbeimately ten percent in the
number of cases of hypertension that develop dupnggnancy, according to
estimates. In addition to this, it would resultan increase in the number of tests,
hospitalisations, and interventions that might betnecessary, despite the fact that
there is no evidence that they are beneficial. Aaramalysis came to the conclusion
that lowering the blood pressure threshold for Higod pressure at any point after
20 weeks of pregnancy would not be of any use talicaé professionals in

identifying individuals who are at an elevated rigkmaternal or neonatal probleths
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Table 31 : Diagnostic criteria for preeclampsia (A©G 2020)?

Systolic blood pressurel40 mmHg and/or diastolic blood pressa89 mmHg on a
least 2 occasions at least 4 hours apart after éksvof gestation in a previously

normotensive patient AND the new onset of 1 or nudréne following*:

Proteinuria>0.3 g in a 24-hour urine specimen or protein/créadi ratio>0.3 (30
mg/mmol) in a random urine specimen or dipst@¢ if a quantitative measuremegnt

is unavailable

Platelet count <100,000/microL

Serum creatinine >1.1 mg/dL (97.2 micromol/L) orubbng of the creatinine

concentration in the absence of other kidney deseas

Liver transaminases at least twice the upper lahthe normal concentrations for the

local laboratory

Pulmonary edema

New-onset and persistent headache not accountdyy falternative diagnoses and mot

responding to usual doses of analgesics

Visual symptoms (eg, blurred vision, flashing liglor sparks, scotomata)

“Preeclampsia refers to the new onset ofertension andproteinuria or the new

onset of Rpertension plus significant end-organ dysfunction with or haut

proteinuria in a previously normotensive patient, tyflicafter 20 weeks of gestation
or postpartum”. There are multiple subtypes of preeclampsia tiaa be found, each
characterised by a diverse range of pathophysicdbgiathways that can result in
mortality and morbidity in both the mother and fbetus®. Early onset, which occurs
before 34 weeks of gestation, and late onset, wbiturs beyond 34 weeks of
gestation, are the subtypes that are describechtist frequently. Although there is

some resemblance in the clinical symptoms, the gaonf disease and the
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consequences are different: Early-onset diseasebban linked to an increased
severity of placental and maternal/fetal clinicaldings, which in turn has been
linked to a decrease in the outcomes for both thther and the chifd® Therefore,
it has been hypothesised that the two phenotypes Ithfferent origins and

pathophysiologied?®? This is because of the reason stated above.

“Preeclampsia with severe features(formerly severereeclampsia) is the subset of
patients withpreeclampsia who have severeypertension and/or specific signs or
symptoms of significant end-organ dysfunction teegnify the severe end of the

preeclampsia spectrum.”
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Table 32 : Preeclampsia with severe features

In a patient with preeclampsia, the presence ofasmaore of the following indicate

a diagnosis of "preeclampsia with severe features"

ACOG 20232

S

Severe blood pressure elevation

Systolic blood pressurel 60 mmHg and/or diastolic blood pressafed0 mmHg on 2
occasions at least 4 hours apart while the patisnton bedrest; howeve
antihypertensive therapy generally should be i@tlaupon confirmation of seve
hypertension, in which case criteria for severeobl@ressure elevation can

satisfied without waiting until 4 hours have elapse

re
be

Symptoms of central nervous system dysfunction:

New-onset cerebral or visual disturbance, such as:

Photopsia, scotomata, cortical blindness, retinabgpasm

and/or

Severe headache (ie, incapacitating, "the worsdwe I've ever had") or headag
that persists and progresses despite analgesiapthevith acetaminophen and r

accounted for by alternative diagnoses

he

ot

Hepatic abnormality:

Impaired liver function not accounted for by anastdéagnosis and characterized
serum transaminase concentration >2 times the dippieiof the normal range
and/or

Severe persistent right upper quadrant or epigagin unresponsive to medicati

and not accounted for by an alternative diagnosis

on

Thrombocytopenia:

Platelet count <100,000 platelets/microL
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Kidney function impairment:

Serum creatinine >1.1 mg/dL [97.2 micromol/L] #ord

Doubling of the serum creatinine concentratiorn| absence of other kidney disegse

Pulmonary edema

“Preeclampsia superimposed upon chronic fpertensionis diagnosed when
preeclampsia occurs in a patient with preexisting chronjgértension (hypertension
that precedepregnancy or is present on at least two occasions befae2th week
of gestation or persists longer than 12 wepdstpartum). It is characterized by
worsening or resistantypertension (especially acutely), the new onsetpodteinuria

or a sudden increase proteinuria, and/or significant new end-organ dysfunction

after 20 weeks of gestation psstpartim in a patient with chronicyipertension.” %2

“HELLP syndrome (Hemolysis, Elevated Liver enzymes, Low Plateletppears to
be a subtype gfreeclampsia with severe features in which hemolysis, elevditest
enzymes, and thmbocytopenia are the predominant features”. This conditizay
also be accompanied by hypertension, dysfunctionthefcentral nervous system,
and/or dysfunction of the kidneys. Both hypertens{82 to 88 percent, although in
certain cases the increase in blood pressure mayildenitially) and/or hypertension
(86 to 100 percent) are present in the majoritpatfents, although not all of théfn
Before making a diagnosis of HELLP in these atypjuatients, it is important to
distinguish between other diseases that are linkéti comparable laboratory

abnormalities and rare persons who have neithttteske conditions.

“Eclampsia refers to the occurrence of a tonic-clonic seizurea patient with
preeclampsia in the absence of other neurologic conditiora ttould account for the

seizure”.
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“Gestational hypertension refers to lpertension without proteinuria or other
signs/symptoms gfreeclampsia-related end-organ dysfunction that develops &fer
weeks of gestation in a patient with a previousdynmal blood pressure”. There is a
possibility that approximately fifty percent of #ee patients will eventually exhibit

signs and symptoms of preeclampsia.

INTERNATIONAL SOCIETY FOR THE STUDY OF HYPERTENSION IN

PREGNANCY — The International Society for the Study ®&fypertension in

Pregnancy (ISSHP) classification system foggertensive disorders opregnancy is

slightly different®:

* Prepregnancy or <20 weeks of gestation

* White-coat hypertension: Systolic pressure140 and/or diastolic pressure
>90 mmHg when measured in the office or clinic, tabd pressure <135/85
mmHg using home or ambulatory 24-hour blood pressoronitoring
readings.

* Masked hypertension: Blood pressure <140/90 mmHg at a clinic/officatyis
but>135/85 mmHg at other times outside the clinic/affic

* Chronic hypertension: Hypertension detected prepregnancy or before 20
weeks of gestation. Chronig/fertension may be essentialypertension (ie,
without a known secondary cause) or Secondamertension (ie, with a
known secondary cause, eg, kidney disease).

* Pregnancy >20 weeks of gestation

» Gestational hypertension: Hypertension de novo>20 weeks of gestation

without proteinuria or other features suggestivepofeclampsia
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RISK FACTORS: #

Table 33: Clinical factors that have been associadewith an increased risk of

developing preeclampsia

Nulliparity

Preeclampsia in a previous pregnancy

Age >40 years or <18 years

Family history of preeclampsia

Chronic hypertension

Chronic kidney disease

Autoimmune disease (eg, antiphospholipid syndrasystemic lupus erythematosug

Vascular disease

Diabetes mellitus (pregestational and gestational)

Multifetal gestation

Obesity

Minority racial or ethnic group

Hydrops fetalis

)

Poorly controlled hyperthyroidism

Patient themself was small for gestational age

Fetal growth restriction, abruption, or fetal deeniis a previous pregnancy

Prolonged interpregnancy interval if the previousgmancy was normotensive; if t
previous pregnancy was preeclamptic, a short irggrmancy interval increases t
risk of recurrence

he
he

Male partner-related factors (new male partneritéichsperm exposure [eg, previo
use of barrier contraception])

In vitro fertilization

Post traumatic stress disorder
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| Stage 1: 15t and early 2" trimesters |

Obstetric conditions that increase
placental mass without an adequm
ding increase in pl.

Failure of trophoblasts to transform from
the proliferative to invasive subtype lead
to incomplete spiral artery remodeling

Maternal vascular disease (hypertension, diabetes,
systemic lupus e atosus, kidney disease,
acquired and inherited thrombophilias)

!

blood flow (eg, multiple

|

hydrops fetalis, hydatidiform mole)

Abnormal uterine artery Doppler flow
® Diastolic notching (unilateral, bilateral) of
arcuate vessels
= Resistance or pulsatility index >90th centile for
gestational age

Low PIGF level

* Placental ischemia
* Oxidative stress

-

= Fetal growth restriction
= Oligohydramios

Stage 2: Late 2" and 3 trimesters |

= Increase in antiangiogenic factors (sFit-1 and sEng)
= Decrease in proangiegenic factors (PIGF and VEGF)

—

Increase in sFit-1:PIGF ratio |

| Local and systemic endothelial dysfunction

—

® Hypertension

= CNS symptoms (headache vnsual changes selzure)
 Liver dysfi
= Kidney dysfi

® Thrombocytopenia
= Hemolysis

(

(proteinuria, red mc.cl)

® Edema

Diagram 1: Pathogenesis of preeclampsia
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ROLE OF ANGIOGENIC AND ANTIANGIOGENIC FACTORS

The developing placenta is responsible for theeter of a number of proangiogenic
factors, including vascular endothelial growth éac€VEGF) and placental growth
factor (PIGF), amongst others. There are additi@miangiogenic factors that are
secreted, such as soluble fms-like tyrosine kirdaggFIt-1), which is an example of
one of these factors. Establishing a healthy dauilin between these elements is
absolutely necessary in order to guarantee thateit®lopment will be typical. The
disruption of this equilibrium is brought about hiie increased synthesis of
antiangiogenic markers in the placenta, which wtety results in the systemic
endothelial dysfunction that is characteristic odgrlampsia during pregnancy. It is
likely that the absence of abnormal quantitieshefse substances in the foetuses of
mothers who have preeclampsia is the reason whse tfeetuses do not exhibit the
same clinical characteristics as their mothersh ag hypertension and proteinuria.
Additionally, it is possible that these foetuses wimt exhibit the same clinical

characteristics as their mothéfs.

PLGF AND ANGIOGENESIS

One of the most significant processes that occurtng embryonic development is
known as angiogenesis. The regulation of this m®de controlled by a complex
interaction between a wide range of molecules,ajnehich is the VEGF family. The
process by which new blood vessels are generatgiddwith a remodelling of the
existing vasculature, which is then followed by #prouting of new branches. After
that, non-branching angiogenesis, which is markgdektension and expansion,
occurs. Angiogenesis is a process that occursdijpim the endometrium during the
monthly cycle, in the healing of wounds, and asdaptive process in the heart and

skeletal muscle of adult humans. It is also a msdhat occurs in the process of
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wound healing. One of the reasons that placental/ttyr factor is believed to be pro-
angiogenic is that it has the capacity to enhaheeactivity of VEGF by means of
competitive binding to the VEGFR-1 receptor. Thasgdue to the fact that it makes it
possible for VEGF to attach to VEGFR-2, which coragsipped with a more potent
tyrosine kinase capability. However, PIGF also &xdts impact through other
processes, such as the intermolecular transphodation of VEGFR-2 after the
activation of VEGFR-1, which amplifies the responée/EGFR-2 to the binding of
VEGF. PIGF is a protein that has been shown to havember of different functions.
The formation of a heterodimer between PIGF and FE€sults in the formation of a
heterodimer, which has the capacity to either dabeuor prevent the creation of new
blood vessels. Pluripotent growth factor (PIGF)résponsible for the principal
function of angiogenesis in tissues other tharptheenta. This process takes place in
response to pathological arechaemia or injury. piesence of hypoxia in cells that
are not trophoblasts leads to an increase in ththegis of pIGF among those cells.
On the other hand, the transcriptional activityPt&F in trophoblast is decreased by
hypoxia3 and promoted by a normoxic environments Huggests that these cells
have a specific regulatory mechanism and functitypoxia is the factor that inhibits

PIGF transcription®*

PLGFE IN REPRODUCTION

PIGF, on the other hand, has been shown to be peddby endometrial tissue
following the secretory phase of the human menbty@e. This has been established
by empirical research’? The presence of PIGF during this window of timade
support to the hypothesis that PIGF plays a rolefiluencing embryo implantation;
however, specifics about this subject have nothesin identified. PIGF has been

present throughout this window of time. The initisddings suggest that there are
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some minor abnormalities in the development oftfoed arteries in the brain among
the children of women who are pre-eclamptic. Ipiesumed that these discrepancies
are connected to the occurrence of events thatpiake inside the utertisIn light of
this, it is highly probable that PIGF has a consitée influence on the development
of vascular structures and pregnancy, despitedatiethat it might not be required for

reproduction.

THE ROLE OF PLGF IN PLACENTAL DEVELOPMENT

It is through the placenta that much greater leeélsirculating PIGF are known to
occur during pregnancy. These levels are knownetaipnificantly higher. In the
placenta, there is a high possibility that the ainPIGF is to facilitate the growth and
maturation of the placental vascular system. Th nypothesis that has been studied
extensively. Furthermore, there is a decrease enbtlanching of the uteroplacental
arteries, despite the fact that decidual invassonat altered. It is also possible to see
an unusual development in the lymphatic vesselsateafound in the mouse uterus.
The expression of PIGF in the human placenta ieetaied with the different stages
of placental development. This association canro&em down into two categories.
To be more specific, the maturation of the utemephtal circulation and the non-
branching angiogenesis of the feto-placental catooh occur at the same time as the
rising production of PIGF in later stages of gastatPIGF may play a more broad
role in the development of human placentas, as ithia potential that has been
explored. During the second trimester of pregnanaijle the utero-placental
circulation is expanding, placental expression |&RPbegins to establish itself as the
predominant form of expression. This occurs atdhee time as the remodelling of
myometrial spiral arteries, which takes place dyan'second wave" of invasion that

starts between 16 and 18 weeks of gestation. Orotter hand, there have been
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papers that debate whether or not PIGF has a moleophoblast invasion. These
publications are in direct opposition to one anntffe® In response to an increase in
oxygen tension, trophoblasts develop invasive diipab, and PIGF expression also
increases with an increase in placental oxygenatimwever, it is unknown if these
two occurrences have a regulatory mechanism ttditastly linked to each other due
to the fact that there is no known connection betwthem. PIGF has a part in the
differentiation of uterine natural killer cells, thoof which have the ability to act as
mediators for the invasion of trophoblasts into deeidua. PIGF also plays a role in
the differentiation of uterine natural killer cellBhe levels of PIGF are responsible for
the acceleration of the proliferation of trophobleslls. By starving trophoblast cells,
it is also possible to minimise the amount of apejst that takes place in these cells.
On the other hand, this does not take place when da#lls are exposed to
inflammatory cytokines. On the other hand, the igeedunction of PIGF-mediated
reduction of apoptosis in placental developmenids completely understood. It is
possible that this will manifest itself as an irase in the quantity of circulating
trophoblast debris that is found in cases of ptampsia, which is typically

characterised by a deficiency in PIGE3®

PLGFE LEVELS IN NORMAL PREGNANCY

The concentrations of PIGF are low throughout tret frimester of a pregnancy that
is not disturbed by any complications. On the otiemd, they start to increase from
week 11 to week 12, and they continue to increasiethey reach their peak point at
week 30, after which they start to decrease. This contrast to the fact that SFLT-1
levels have a tendency to increase as the pregmanocgeds, which is contrary to the
statement. The binding of PIGF to sFLT-1 resulta ireduction in the bioavailability

of PIGF, which in turn causes the typical divergent angiogenic factors levels to
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occur in a normal manner. The normal PIGF conceatra will range from a high of
approximately 141 pg ml -1 at approximately 30 weeekgestation to a low of 23 pg
ml -1 at term this range is determined by the diestal age. These levels are roughly
where the lower limit of normal, which is referremlas the fifth centile, falls within

the range of valued?

Normal
Pregnancy

Placental growth factor concentration

20 weeks 30 weeks Term
Gestation

Diagram 2: Circulating PIGF

PLGF IN PRE-ECLAMPSIA

The levels of PIGF in the blood and the urine wehewn to be lower in
women who were diagnosed with pre-eclampsia andomen who were diagnosed
with the condition a significant amount of time ¢wef the onset of the syndrome. A
combination of decreased expression of PIGF andcesti free PIGF as a result of
binding with sFLT-1, which is greater in women waie affected by the disease, is
thought to be the cause of the shortfall in PIGForWvgn who are affected by the

condition are more likely to have this probleth PIGF concentrations are lower in
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women who ultimately develop preclampsia than teyin normal pregnant women
throughout the early stages of pregnancy. This éapdecause preclampsia is a
condition that can be fatal. On the other handrethe no change in the levels of
SFLT-1, which supports the hypothesis that PIGFresgion in the placenta is
reduced. Towards the conclusion of pregnancy, hewethere is a reciprocal
relationship that occurs between sFLT-1 and PIG#s Tink occurs. This association
is described by increasing levels of total sFLThbth free and bound to VEGF or
PIGF) and decreasing amounts of free PIGF insigebibdy. Together, these two
factors serve to characterise the relationstifraking this into consideration, it is
possible to draw the conclusion that the fundameamt@son for the drop in PIGF
concentrations that occurs during the second pgtegnancy is the sequestration of
PIGF by sFLT-1. There is a high probability thawleirculating PIGF is both a
consequence of defective early events in placemaiand a contributing factor to
continuous aberrant growth throughout the lattet p& pregnancy. Both of these
outcomes are likely to occur simultaneously. PIG- a marker of abnormal
placentation, and the fact that women who do neehareeclampsia and who give
birth to babies that are small for their gestaticage also have low PIGF early in
pregnancy gives support to the idea that PIGF ctflanproper placentation. PIGF is
an indication of abnormal placentatidA.When it comes to the evidence addressing
the expression of PIGF in placental tissue, howetiere is a lack of consistency.
The expression of PIGF is thought to be diminisaga result of the suppression that
is brought about by prolonged placental hypoxiajctvhis brought about by an
underdeveloped uteroplacental circulation. Thisidesupported by the fact that there
is a hypothesis that implies this. Some experimantghe other hand, have indicated
that the expression of PIGF in pre-eclamptic pléaletissue either increased or

remained stable. In spite of the fact that thera lack of understanding about the
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regulation of PIGF expression, several strategied @echanisms have been
examined. A number of processes, including as dadopc reticulum stress and
epigenetic modifications, are responsible for ieflaing the functioning of the
transcription factor hypoxia-inducible factos-{HIF1-0). Nevertheless, the extent to
which HIF1la plays a role in the formation of trophoblasts cwnts to be a

contentious issué>*3%°

PLGFE FOR THE PREDICTION AND DIAGNOSIS OF PREECLAMPS |A

The identification of the disparities in the levelscirculating angiogenic factors that
exist between pre-eclamptic and normal pregnanmsgarch has been carried out to
investigate whether or not these factors have titenpial to identify women who
require close monitoring. The condition can onlyatleviated by the delivery of the
placenta once it has been determined that pre-esianhas arrived. This is the only
way that the condition may be ameliorated. Womer ate at risk for developing
pre-eclampsia have a low PIGF level throughouffitisé trimester of pregnancy. This
occurs well before the syndrome becomes clinicajparent. Pre-eclampsia is a
disorder that can be quite dangerous. PIGF hassitisty of 32% and a false-
positive rate of 5%, which indicates that individuengiogenic factors do not
contribute to accurate prediction. In spite of thet that there are disparities between
the groupings, this is the position that has beakert. The development of
multifactorial prediction tools is feasible throughe combination of angiogenic
factors, such as the ratio of sFLT-1 to PIGF, wetiaracteristics of the patient's
medical history or the results of an ultrasoundwkleer, despite the fact that certain
combinations have the potential to be valuabley #re not currently being utilised to
a significant degree. As an illustration, the pecéide algorithm that was developed by

the Foetal Medicine Foundation at 11-13 weeks oftagen, which uses a
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combination of maternal characteristics, mean ialtepressure, uterine artery
pulsatility index, PAPP-A, and PIGF, manages tcedef5 percent of women with
early pre-eclampsia and 46 percent of women with fpae-eclampsia, respectively,
with a false-positive rate of ten perc&hf? It is possible that the application of
prediction algorithms in particular subgroups, suels women who have
antiphospholipid syndrome and systemic lupus ergtdtesus, will be more
successful. This is because the baseline risk wérad pregnancy outcome is higher
in these patients, and the potential significande angiogenic factors in the
pathogenesis of disease is potentially greates iBhilue to the fact that these patients

have a greater risk of experiencing unfavourabteames during pregnanéy.

It is believed that the utility of PIGF and otherg#gogenic factors, such as VEGF and
SFLT-1, in the prediction of pre-eclampsia is lietit This is because the pathology
that causes the range of clinical presentationrefgglampsia will vary from patient
to patient. Some of the women who are affected maNg symptoms that manifest
themselves at term, while others have severe irrnae growth restriction and early-
onset abnormalities. There is a wide range of wonvkie are impacted by this
condition. Abnormal placentation appears to havstranger link with early and
severe disease, and abnormalities in angiogentortaare more prevalent in people
who have this disorder. This condition is charasest by abnormalities in the
placenta. There is a group of women that exhibit emnlier and more severe
presentation of the condition, and this subsetndicated by the presence of
consistently low levels of PIGF during pregnanayconjunction with an abnormal
ratio of SFLT-1 to PIGF. In order to conduct resbahat is more specific to the many
subtypes of pre-eclampsia, the classification efgulamptic patients may make use

of angiogenic factors. This would allow for moregeted research that encompasses
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the specific characteristics of each subtype. Wheoomes to women who are
suspected of having pre-eclampsia but have nomgetthe diagnostic criteria for the
illness, the sFLT-1: PIGF ratio or plasma PIGF alean be helpful as a 'rule out' test
that has a good negative predictive value. In tloeegss of diagnosing women with
pre-eclampsia who needed to deliver within two veeekaternal plasma PIGF that
was lower than the fifth centile for gestation la¢ ttime of presentation performed
better than a five-factor combination of commonged clinical parameters (systolic
and diastolic blood pressure, alanine transferaise,acid, and dipstick proteinuria)
(ROC area 0.87 versus 0.70, P=0.001). This wasrdated by comparing the results
of the five medical parameters. It was discoveredt tow PIGF had the most
sensitivity when it was applied to the delivery afnewborn that was tiny for
gestational age. This finds additional evidenceupport the notion that low PIGF is
symptomatic of placental disease. It has been mi@ted through analyses of the
costs and benefits of these tests that angiogeanstorf testing will be of assistance in
determining the most effective way to allocate weses. The reason for this is
because it will make it possible to observe womér are thought to have a lower
chance of developing pre-eclampsia than other worfibis will allow for a reduced
frequency of observation. By utilising the sSFLTPIGF ratio, it is possible to identify
between individuals who have preeclampsia and tldse have illnesses that may
present their symptoms in a similar manner, sucl@serulonephritis. In addition,

this ratio is advantageous for classification peqmr’o

FIRST TRIMESTER PREDICTION OF PE UTILIZING PLGFE

The levels of PIGF in the serum might vary subsadgt depending on the
characteristics of the mother and any comorbidisies may have. Women who are

not pregnant, who smoke cigarettes, and who afdrotCaribbean, South Asian, or
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East Asian heritage have greater levels of tesmstethan women who are not
pregnant. In contrast, levels are lower in womel &he obese or who have diabetes
mellitus that requires insulin. These women alsweha lower risk of developing
diabetes’ > Consequently, in order to standardise the dataramkk it feasible to
compare the findings of various research projects,necessary to make adjustments
for these variables as well as other changes irptbeess of testing biomarkers and
performing experimentation. This is necessary deoto make it possible to compare
the findings of different research projettsThe PIGF values can be expressed as
multiples of the expected median (MoM) in order doccessfully achieve the
objective of standardising the results through dtigsation of this method. Using
Bayes' theorem, the application of a competingsrigkodel to the prediction of
preeclampsia in the first trimester requires theloimation of the a priori risk from
the maternal history with measurements of the ngeairtery Doppler pulsatility index
(UtPI), mean arterial blood pressure (MAP), and Bd&F MoM result in order to
calculate a patient-specific risk for preeclampg3ihis is done in order to determine
the likelihood of the patient developing preeclamp®ne of the most important steps
in the process is this orm&=>® Before producing an adjusted estimate of the ahafic
delivery with PE, the previous risk that was esteda based on maternal
characteristics and history is modified. This akofer the production of an adjusted
estimate. An modified estimate of the chance oifvde} with PE is obtained through
this process in order to reach the desired reulf. based on the assumption that if
pregnancy were to continue indefinitely, every womeould develop preeclampsia
(PE), and the experience of this outcome prior fmadicular gestation is dependent
on the competition between delivery occurring befor after the onset of PE. This
survival time strategy operates under the assumpti@at if pregnancy were to

continue indefinitely, every woman would developegulampsi®®® There is a
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change in the mean distribution of gestational ageirth with PE as a consequence
of the integration of individual maternal charaidtcs and biomarker levels (MAP,
UtPI, and PIGF). There is a movement to the righthie distribution of gestational
age in pregnancies that are deemed to be low Tisi. shift implies that it is likely
that delivery will take place before a diagnosipgeclampsia is made. Women who
are at a high risk for preterm birth have a disttitn of gestational age that is shifted
to the left, which indicates that the birth is lijkéo occur after the commencement of
preterm labour. Those two things are related toameher in some way>~° Taking
into account not only maternal risk factors bubgbsotective characteristics, such as
having a previous pregnancy that was normal, tragems it possible to evaluate an
individual's risk in a manner that is tailored heir own circumstances.Taking this
method has a number of advantages, one of whi¢haisit makes it possible to
calculate patient-specific risks based on partihlsinations, even in circumstances
in which not all biomarkers are available. Numerstiglies have shown that women
who develop preterm preeclampsia have significaithyer levels of plenocyte
growth factor (PIGF) in the first trimester of premcy compared to women who
have normal pregnancies. This is the case in wontenhave preterm preeclampsia.
In addition, there is a significant correlationweén the concentrations of PIGF in the
serum and the severity of PE, which is determingdhe gestational age of the
mother at the time of iatrogenic delivery as wedl the percentile of the neonatal
birthweight.>* As an independent biomarker, PIGF has detectites DR) of 55%
and 33% for the identification of early-onset aatelonset PE, respectively (with a
fixed false-positive rate (FPR) of 10%). Thesesate based on the assumption that
FPR is fixed at 109%' Despite this, there is currently a substantialybofievidence
suggesting that the DR of preterm PE can be imgrdkeough the application of the

competing risks model that was originally mentioredlier. This particular model is
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referred to as the Foetal Medicine Foundation (FMig)e test, and it is carried out
between the ninth and thirteenth week of gestatioim the beginning, the model was
constructed based on a study that involved 58,88dhem. The study demonstrated
that the model was accurate in detecting pretern{IHE 77.3% at a fixed FPR of
10%)% In addition, this algorithm took into account thevels of pregnancy-
associated plasma protein A (PAPP-A) in the semwimich are also known to be
decreased during the first trimester of pregnantied are later affected by PE.
Additionally, maternal factors, MAP, UtPI, and PI®@Iere also incorporated into this
algorithm®’ Including PAPP-A resulted in a DR of 76.6%, whigas comparable. In
order to update the original algorithm and evalisteffectiveness in the diagnosis of
preterm and term preterm birth, prospective daienfthe first trimester screening of
35,948 women was utilised. The rates of detectowrpfeterm and term preterm birth
were 75% and 47%, respectively, with an FPR of $0%he introduction of PAPP-A
in this combination model that also included PIGdFmbt result in an improvement in
the screening performance, which is a conclusiah Tlan et al. have also confirmed.
8 Moreover, a later systematic review and meta-aimljias showed that PIGF is
superior to PAPP-A in terms of its ability to predPE during the first trimester of
pregnancy?’ It is possible to use PAPP-A in the FMF modelha event that PIGF is
not available; however, this approach leads toaedee in the detection of preterm
PE, with DRs being reported to be up to 7.1% (99%33-10.6%) lower when using

PAPP-A as opposed to When using PI&E

Second and Third Trimester Prediction of PE

Screening for preeclampsia (PE) is performed thmoug the second and third
trimesters of pregnancy with the objective of chldting the patient-specific risk.

This, in turn, dictates the frequency and substarican individual's future antenatal
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surveillance throughout the duration of their prgey. It is not primarily aimed at
preventing PE because the window of opportunitypf@ventative intervention that is
currently available is smaller than it was in thesp®® A predictive value that is
comparable to, if not superior to, screening fatyeand preterm preterm birth in the
first trimester is provided by the combination o&ternal risk factors, mean UtPI,
mean papillomaglobulins, and plGF. This combinati®nmesponsible for providing
this predictive value. According to studies, thisnbined screening that takes place
between 19 and 24 weeks of gestation is able toramdy predict 99% of early
preterm births, 85% of preterm preterm births, 468 of term preterm births with a
90% false positive rate. In comparison to the Dirg &ire achieved only by maternal
factors, which are 54 percent, 47 percent, and &tent, respectively, this is an
improvement®® Even while screening during the third trimestestvieen 30 and 34
weeks, may predict 98% of preterm preterm birthss still unable to detect more
than half of the cases of term preterm birth&ecause the addition of UtPI does not
increase detection at this gestation, the best DRron PE by combined testing is
achieved between 35 and 37 weeks of gestation (&0fb)includes sFlt-1 levels in
addition to MAP, PIGF, and maternal variables. Bseaof this, the best DR of term

PE is achieved at this gestatioh.

USE OF PLGF-BASED TESTING TO PREDICT ADVERSE MATERNAL

AND PERINATAL OUTCOMES

The "real-world" data from the PARROT trial exhédt significant decreases in
serious unfavourable maternal outcomes with rede®KsF testing. Additionally,
there were apparent clinical benefits in the usangfiogenic biomarkers as diagnostic
adjuncts to focus intensified antenatal surveiltane high-risk mothers® Recent

evidence suggests that individuals who experienogenpially life-threatening
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complications such as haemolysis, elevated liveymes and low platelets (HELLP)
syndrome, disseminated intravascular coagulati@vere renal involvement, or
eclampsia have the most significant alterationseirum sFlt-1 and PIGF levels. They
also have the highest levels of PIGF. When comptredomen who experience PE
without severe features, similar consequences areexperienced by those women
under the same circumstances. Women with HELLP reynd appear to acquire the
greatest derangement in angiogenic factor levetls &i74% reduction in PIGF levels
and a ten-fold increase in the sFlt-1/PIGF ratalofved by those who experience
eclampsia with 57% lower PIGF levels and a foudfoicrease in the sFlt-1/PIGF
ratio. When compared to women who do not have sefeatures, those who have
perinatal encephalopathy (PE) and at least two radveutcomes, such as severe
hypertension, left ventricular failure, stroke, araia, in addition to those that have
been detailed above, have significantly elevateel$e of sFlt-11/PIGF (5.70-fold
change; 95% confidence interval: 3.37-9.63, p<0.00khe fact that this is the case
demonstrates that the degree of dysregulationgibganic markers is also associated

with the amount of difficulties that arise when dsteeding a child’

It has also been discovered that abnormal levelsFtifl and PIGF are associated
with foetal abnormalities such as sudden deathre§mancy, premature birth, and
death that happens within the uterus. These arsitalitions that can occur during
pregnancy ®®72 With a sensitivity of 93.2% and an NPV of 89.7%women who

come with suspected preeclampsia, low maternal RiGf€entrations appear to have
an outstanding predictive performance for the disghof SGA foetuses. This is as
evidenced by the fact that they have a high seitgitiwhen compared to ultrasound
examination alone, which has a sensitivity of 71&8d an NPV of 78.5 percent, this

suggests that PIGF may have a role in the detedficgupposed growth restriction.
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This is in comparison to the results of the ultrasb assessment® Furthermore,
placenta-derived growth factor (PIGF) has been asiggl as a possible discriminator
between foetuses that are intrinsically small drudé who are undergoing placentally
mediated foetal growth restriction (FGR). The féltat a substantial independent
correlation has been discovered between PIGF ldasw the fifth percentile and
histological placental markers of malperfusion kerdedence to the notion that this is
the case.”®> When it came to predicting FGR, low PIGF levelsravsuperior to
gestational age, belly circumference measuremeant, uanbilical artery resistance
index in a study that was carried out across a rurob different centres. The area
under the curve (AUC) was 0.96, the net presentievdNPV) was 99.2%, the
sensitivity was 98.2%, and the specificity was #b.dccording to the findings of the
study. When comparing individuals with PIGF levekslow the fifth percentile to
those with normal levels, there was a significamtréase in the probability of
intrauterine fatalities among those with PIGF lsvddelow the fifth percentile
(p<0.05).”* Sherell and colleagues conducted a systematiewethat investigated
maternal PIGF levels as a predictor of adverseamairtum and perinatal outcomes.
The review further demonstrated that lower conegioins of PIGF are consistently
associated with foetal compromise, which necessit@aesarean delivery, admission
to neonatal intensive care, and stillbirth. Thissveeemonstrated by the fact that the

review was conducted®

In addition, abnormally high ratios of sFlt-1 toG@H have been reported in
pregnancies that have been made more difficult d&yy-®nset FGR. These ratios
appear to have a strong correlation with ultrasomglygy Doppler measurements,
which either show that there is no end-diastobevflor flow in the opposite direction

in the umbilical arteries/* As the severity of FGR grew, Garcia-Manau and
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colleagues found that there were statistically ificant fluctuations in Elecsys® sFlt-
1/PIGF levels. This was revealed in the courséneirtresearch. A significant degree
of resistance in the umbilical artery Doppler wasdito determine the severity of this
condition (p<0.05§* Quantification of appropriate sFlt-1/PIGF threst®mlwas
performed in order to ascertain the degree of #gvassociated with early-onset
FGR. A value that was lower than 97.46 (area urtter curve = 0.852, 95%
confidence interval = 0.772, 0.932) was utilisedider to eliminate the possibility of
the presence of absent or reversed end-diastolic fThis was accomplished with a
sensitivity of 78.3% and a specificity of 97.1%spectively. The identification of
reversed end-diastolic flow was accomplished withte that was more than or equal
to 523.78 (area under the curve = 0.751; 95% cenftid interval = 0.578-0.924).
This ratio had a sensitivity of 70.6% and a speitifiof 87.2%. It was also found that
there were significant associations between hitghals of sFIt-11/PIGF and negative
outcomes, such as preterm birth (p<0.001), timddiorery (p<0.001), lower
birthweight (p=0.026), and hospitalisation in treonatal critical care unit (p=0.006).
These findings were made possible by analysing cihieelations between these
variables. * There are no sFlt-1/PIGF cut-offs that have beecommended:;
nevertheless, connections between low blood lesfe¥GF and elevated sFlt-1 levels
have been discovered in a few studies that havestigated late-onset FGR. It has
been discovered that these linkages might be irgerg in both positive and negative
modes. The use of biomarker testing as an adjutanitrasound for the aim of
detecting foetal growth restriction (FGR) is notammended outside of clinical
research at the present time. This is because iharkmited availability of data from
prospective interventional trials. As an alternatilarger studies that involve many
centres are required in order to investigate thie these biomarkers play in

monitoring foetal growth.”’® The link between higher sFlt-1/PIGF values and
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unfavourable perinatal outcomes has been validayeddditional research through
their findings. The first of these studies was tmospective, "real world" study that
included 1117 pregnant women who were less thawé&gks and 6 days along in
their pregnancy. With an area under the curve (AWE)0.887, the research
discovered that integrating sFlt-1/PIGF with ma#trinformation assists in the
prediction of undesirable outcomes such as pretéetivery, respiratory distress
syndrome, and foetal death. This was found to leulisn the prediction of these
events.”” Significantly, it has been demonstrated that fle K¥PIGF ratio is capable
of accurately predicting a composite of other aslweperinatal outcomes. These
outcomes include intraventricular haemorrhage, kigpischemic encephalopathy,
necrotising enterocolitis, and retinopathy of pramisy (area under the curve = 0.87,
95% confidence interval = 0.81-0.93). A big disagvlas been made here. This
finding is significant because it may be more cladiiy meaningful than the prediction
of time-to-delivery, which may be influenced by iffetent threshold to deliver with
increasing gestational age. This is a finding thaserves attention since it is
important. It is noteworthy that decreased levdl®IGF and an increased ratio of
sFIt-1 to PIGF are associated with unfavourableaues throughout the perinatal

period.”

LITERATURE FROM PREVIOUS STUDIES:

Coté et al. (2025) conducted a prospective studi tie objective of determining
whether or not there is a correlation between #wels of placental growth factor
(PIGF) and pregnancy-associated plasma proteinA®ERA) in the maternal serum
during the first trimester and the likelihood ofapénta-mediated problems.
Specifically, the intention of this study was totetenine whether or not there is a

correlation between these two factors. During tberge of this study, which was a
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secondary analysis of the PREDICTION trial, a tataV,262 women who had never
given birth were recruited. The gestational ageeafor these women was between
11 and 14 weeks. After taking into account matevaahbles and the advancement of
gestational age, the levels of PIGF and PAPP-Ahm serum were expressed as
multiples of the median (MoM). Additionally, thedevels were corrected for
progress. In order to categorise the participartts distinct groups, it was determined
whether or not they possessed low PIGF (less thérV@M) and/or low PAPP-A
(less than 0.4 MoM). A composite unfavourable peagy outcome analysis was
performed on deliveries that took place before &&ks, before 37 weeks, and at or
after 37 weeks of pregnancy. Pre-eclampsia, fagtalth restriction (FGR), foetal
death, and placental abruption were all outcomaswere associated with this result.
A combination of low PAPP-A and low PIGF was rethteith the highest probability
of poor outcomes, with 21% before 37 weeks and b2#6re 34 weeks. This was in
comparison to isolated low PIGF (7% and 3%), isadbw PAPP-A (2% and 1%),
and neither biomarker aberrant (1% and 0.4%). Tdmults demonstrated that a
combination of these two biomarkers was statidticaignificant. When the
probability of bad effects against isolated low Plénd low PIGF was compared, this
was the situation that was seen. When compareuamd’IGF alone (6%), low PAPP-
A alone (0.5%), or neither marker abnormal (0.7#8,combination of low PIGF and
low PAPP-A was also significantly related with eneh pre-eclampsia (12%). This
was the case when comparing the results of the ttiféeerent combinations. On the
other hand, the low PIGF alone (12%) and the lowPAA alone (0.5%) were both
significantly lower than this. A low PAPP-A scora its own should not be regarded
a significant risk factor for adverse pregnancycoutes, as indicated by the findings
of the study. However, a low PIGF and its combirativith a low PAPP-A have a

substantial link with premature pre-eclampsia atiteoplacental issues. This is the
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case even when these two factors are considereth&rg Furthermore, the findings
underscore the necessity of conducting biomarkeesings at an early stage in order
to provide information that may be used to drivekriassessment and the

implementation of preventative measufes.

A retrospective study was carried out by Palmritkale (2024) with the purpose of
determining the prognostic value of angiogenic raeskspecifically soluble fms-like
tyrosine kinase-1 (sFlt-1) and placental growthda¢PIGF), as well as their ratio, in
the context of predicting pre-eclampsia (PE) ingpencies that were complicated by
foetal growth restriction (FGR). This analysis camm@d 93 singleton pregnancies
with FGR. All of these pregnancies met the critéoiainclusion. Because there was a
chance of PE, the levels of sFlt-1 and PIGF thateweund in the maternal serum
were investigated. During the time that we werdecting the sample, we did not
include any women who had previously been diagnesd#dPE before. The findings
of the study indicate that forty-nine percent oé ttvomen eventually developed
pulmonary embolism (PE). Among the patients, feamt€15.1%) were diagnosed
within one week, twenty-one (22.6%) patients welentified within two weeks, and
forty-nine percent of the patients were diagnogeahg time after sampling. With an
area under the curve (AUC) of 0.87, the sFlt-1/PIGEo was a more accurate
predictor of PE than either sFlt-1 or PIGF aloneewlt came to predicting PE within
one week. This was the case when it came to whetheot PE would occur. Using a
cutoff value of sFIt-1/PIGF <38, which had a negatpredictive value (NPV) of
0.933 and a sensitivity of 0.952, it was possilbleettirely eliminate the chance of
pulmonary embolism (PE) within a duration of twoeks. In contrast to the cutoffs
that had been created in the past for ruling inttch were less successful, this was

a significant improvement. Using the sFlt-1/PIGEaas superior to using PIGF alone
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when it comes to forecasting the risk of PE in F@®gnancies, according to the
findings of the study, which came to the conclusfonthis particular purpose. In
addition, the research discovered that establighessholds have the potential to

direct clinical decision-making by enhancing eatiggnosis and risk classificati8h.

The purpose of the prospective longitudinal nomirgational study that Verma et al.
(2022) conducted was to determine whether or rexetiis a correlation between the
levels of placental growth factor (PIGF) in thesfitrimester of pregnancy and the
occurrence of poor outcomes for both the mother taedprenatal period in Indian
women. The study was carried out with the intentdbrdetermining whether or not
there is a connection between the two. One huneigitty singleton pregnancies that
were between eleven and thirteen and six weeksesfagon were included in the
study. The enzyme-linked immunosorbent assay (ELI&As utilised to determine
the levels of PIGF in the serum, and patients wereked throughout the entirety of
their pregnancies. The presence of pre-eclamp&ayRs discovered in 9.3% of the
instances (15/161), whilst foetal growth restrint{&GR) was discovered in 19.8% of
the cases (32/161). Women who had previously ssdfétE were shown to have a
significantly higher risk of experiencing a recumte of the condition (p < 0.04) after
experiencing PE. In the cases of pregnancies tlea¢ wnpacted by foetal growth
restriction (FGR) and peritoneal effusion (PE), tbeels of plGF were found to be
considerably lower in comparison to pregnancieswhae considered to be normal (p
< 0.04). Furthermore, the Doppler pulsatility ind@X) of the uterine artery during
the first trimester was shown to be considerablyhér in cases with peritoneal
effusion (PE) (p < 0.0001). Seven point five petcehthe pregnancies that were
affected by the condition ended in stillbirths, aed percent of those pregnancies

required admission to the neonatal intensive camié (NICU). According to the
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findings of the study, the measurement of PIGFrduthe first trimester of pregnancy
has the potential to be an excellent screeningftwaletecting pregnancies that are at
risk for PE and FGR. This would allow for early &itlance and intervention, which

would be beneficial for all parties involvet.

For the purpose of assessing the maternal andgt@rioutcomes associated with
extremely high values (>655) of the sFlt-1 (solutmtes-like tyrosine kinase 1)/PIGF

(placental growth factor) ratio in pregnancies tvare complicated by suspected or
confirmed placental dysfunction, Villalain et 20@0) took the initiative to conduct a
study. A multicenter retrospective cohort was ukmdthe research that was carried
out. Two hundred and thirty-seven singleton pregremthat were between twenty-
five and thirty-seven weeks of gestation were idetliin the study. Despite the fact
that the clinicians were aware of the results eftitomarker, they continued to follow
the procedures that had been established for dglimdications. It was shown that a
ratio of sFlt-1 to PIGF that was greater than 638 la substantial link with pre-

eclampsia (PE) or foetal growth restriction (FGRlrthermore, it was discovered
that 38 percent of women who did not have preectaangt the beginning of their

pregnancy had PE at a later time. In preeclampggmancies, the median time to
delivery was found to be four days, but in non-plaeptic pregnancies, the median
time to birth was reported to be seven days. Thimgtal mortality rate was 62.1%

during the first 24 weeks of pregnancy, and theeseweonatal morbidity rate was
higher than 50% before 29 weeks, although it sigaiitly dropped after 34 weeks.

Both of these rates were higher during the firsw2éks of pregnancy. At every stage
of pregnancy, there was a significant prevalencenafernal complications, such as
severe hypertension, HELLP syndrome, and abrupaceptae difficulties. These

complications were related with a high incidencke Tindings of the study indicate
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that a rapid course of the disease is indicatedebgls of sFlt-11/PIGF that are
abnormally high. As a consequence of this, earlynitodng and proper care are
essential in order to achieve the best possibleoougs for both women who are

breastfeeding and neonat&s.

Placental growth factor (PIGF) was used in the estreg process for preeclampsia
(PE) in women who did not display any symptoms. ®hjective of the meta-analysis
that was carried out by Agrawal et al. (2019) was\Valuate the predictive accuracy
of PIGF in this process. The research was carngdmith the intention of assessing
various PIGF cutoffs, its effectiveness across réetyaof gestational ages, 14 weeks
to term, and its accuracy in predicting early-on$EO) and late-onset (LO)

preeclampsia in populations that contained bothrisi and high-risk individuals. A

total of forty papers were included in the investign, wherein 3,189 instances of
preeclampsia and 89,498 controls were analysed.fifkdengs showed that PIGF

levels were much lower in women who later develop&d with predictive values

varying across several thresholds. This was inelicdty the way that the findings
were presented. Regardless of the specific critetlus was always the case. With a
predictive odds ratio (POR) of 25 (7—88), a sevisjtiof 0.78 (95% confidence range,
0.67-0.86), and a specificity of 0.88 (95% confidennterval, 0.75-0.95), it was

shown that PIGF levels between 80 and 120 pg/mL thed highest predictive

accuracy. This was the condition that was foundh&we the highest predictive
accuracy. The results of the PIGF test were alsoenamcurate when they were
performed after 14 weeks of gestation (odds rdt®:[7-15]), and they were also
more accurate when they were used to predict @egadia with an early onset (odds
ratio: 18 [9-37]). Despite the fact that its claiaitility should be carefully evaluated,

the study came to the conclusion that PIGF is aaldé screening tool for
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preeclampsia, particularly for early-onset dised$ewever, additional randomised
controlled trials are required to determine whethremot its implementation improves

maternal and neonatal outcom®s.

Duhig et al. (2019) conducted a multicenter, praignastepped-wedge cluster-
randomized controlled study with the objective whleating the clinical usefulness of
placental growth factor (PIGF) testing in terms iofproving the diagnosis and
management of pre-eclampsia (PE) that is suspettex study was designed to be
pragmatic and stepped-wedge cluster of randomisettalled trials. A total of 1,023
pregnant women from 11 different maternity hospital the United Kingdom took
part in the trial with a gestational age betweenv2@ks zero days to 36 weeks 6 days.
The purpose of the study was to compare the outs@helisclosed PIGF testing in
conjunction with a clinical treatment algorithmttwse of concealed PIGF testing in
conjunction with normal care. The primary outcomaswhe amount of time that
passed between the beginning of the patient's pia@sen and the confirmation of a
PE diagnosis. It was discovered during the coufsthe research that PIGF testing
significantly reduced the median time to diagndsisn 4.1 days to 1.9 days (time
ratio 0.36, 95% confidence interval 0.15-0.87; §2@). This results in a significant
reduction in waiting time. The therapeutic interiien that was supposed to take
place sooner was ultimately made possible as dt i&fsthis. In addition, the rates of
serious unfavourable outcomes for mothers were Hawehe PIGF testing group
(4%), in comparison to the control group (5%; atjdsodds ratio: 0.32, 95%
confidence interval: 0.11-0.96; p=0.043). Althoutitere were some differences
between the two groups, the perinatal unfavourabteomes and the gestational age
at birth were comparable. Using PIGF testing isnemted with a reduction in severe

maternal difficulties and speeds up the processdentifying preeclampsia (PE),
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according to the findings of the study. This is tdoaclusion that can be drawn from
the researchers' findings. The inclusion of th&ing into clinical practice for high-

risk pregnancies is given more credence by thisystf

Sung et al. (2017) conducted a prospective obsenadtstudy with the objective of
determining whether or not there is a correlatietween maternal serum levels of
placental growth factor (PIGF) and pregnancy-asgediplasma protein A (PAPP-A)
during the first trimester of pregnancy and pregnesithat were complicated by pre-
eclampsia (PE) or small-for-gestational-age (SQ#ants throughout the course of
the pregnancy. In total, there were 175 pregnhanmevo who took part in the
experiment, and 155 of them were able to completddllow-up. The levels of PIGF
and PAPP-A in the serum were measured between d11anveeks of gestation.
These levels were expressed as multiples of theiame@oM), and they were
connected with the outcomes of the pregnancy dftermeasurements were taken
following the completion of the measures. The uslegistic regression analysis was
employed for the goal of establishing the overadidiction accuracy of the models.
According to the findings, lower levels of PIGF aR®APP-A were found to be
significant predictors of SGA in infants (PIGF: addatio 0.143, 95% confidence
interval 0.025-0.806; PAPP-A: odds ratio 0.191, 9Béffidence interval 0.051—
0.718). Lower levels of PIGF were found to be agged with a lower risk of SGA in
newborns. PIGF and PAPP-A were not significant jgteds of PE like maternal age
and body mass index (BMI) were. The only exceptianthis were maternal age and
BMI. Maternal age and body mass index were the oharacteristics that were found
to have a significant relationship with PE. Durithg second trimester of pregnancy,
the study found that there was a substantial associ between PAPP-A and the

uterine artery systolic/diastolic ratio. Additiolyalthe study found that there was a
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positive correlation between PIGF and PAPP-A (r 460, P < 0.001). The
appropriate cutoff parameters for predicting SGAiba were showed to be 0.885 for
PIGF MoM and 1.06 for PAPP-A MoM. This was demoat&d by the findings of the
study. The results of the study showed that PAPRa& a better predictor of SGA
than PIGF. At the end of the study, the researchierged to the realisation that first-
trimester PIGF and PAPP-A are useful markers fagabsing SGA babies; however,
they have very limited prognostic value for PE digrs. There is a need for future
study with larger sample sizes in order to evaldlaggr potential involvement in the

assessment of placentation and hypertensive prsttiesn occur during pregnandy.

Benton et al. (2016) conducted a prospective naiiter study with the objective of
determining the role of placental growth factorGP) as a marker for foetal growth
restriction (FGR) caused by placental dysfunctind distinguishing it from foetuses
that were fundamentally undersized. This was donerder to distinguish between
the two types of foetuses. In this particular resegroject, participants included
women from Canada, New Zealand, and the United dangwho were suspected of
having foetal growth restriction (FGR), which isfided as foetal abdominal
circumference that is lower than the tenth pertefidir gestational age respectively.
After birth, measurements of maternal plasma PlGérewtaken, and placental
histology was analysed. The outcomes of the stadicated that a low PIGF, which
was defined as being less than the fifth percefdiiggestational age, was capable of
reliably predicting placental FGR to a high degrBee performance of this prediction
was superior to that of traditional foetal ultrasgraphy readings, as evidenced by the
fact that it had an area under the receiver-opgyatharacteristic curve (AUC) of
0.96, a sensitivity of 98.2%, and a specificity 74.1%. As an additional point of

interest, it was observed that a PIGF level thas waich lower than 12 pg/mL was
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associated with significantly shorter sampling-&dieery intervals (13 days as
opposed to 29.5 days, p < 0.0001). This suggeatsitthhas the capability to predict
the need for early delivery. There was a correlabetween low levels of PIGF and
severe placental pathology in each and every istilllihat took place within the
cohort. According to the findings of the study, PI@& a significant biomarker that
has the potential to be utilised in the identificatof placental dysfunction in FGR
pregnancies. This biomarker has the ability to edéhtiate between high-risk
instances that require close monitoring and eartgrvention and fundamentally

small but healthy foetuse®.

The objective of the prospective multicenter stutiat Chappell et al. (2013)

conducted was to investigate the diagnostic acgurdcplacental growth factor

(PIGF) levels in predicting preeclampsia (PE) innvem who were suspected of
having hypertensive disorders of pregnancy. Spedi§i, the researchers wanted to
determine whether or not PIGF levels were signifiga predicting PE. A total of six

hundred and twenty-five pregnant women who present¢h clinical suspicion of

preeclampsia between the ages of twenty and thiutyweeks of gestation were
included in the study. For the purpose of detemgjrthe levels of PIGF in maternal
serum, the Alere Triage test was employed. In alzoure with the primary objective,
the delivery of demonstrated PE had been accongalistithin a span of fourteen
days. The outcomes of the study indicated that R&SEls that were lower than the
fifth percentile for gestational age had a supes®ensitivity of 96% and a negative
predictive value of 98% when it came to predictiigdivery due to PE within 14 days.
This was indicated by the fact that the levels wadye to predict birth due to PE. On
the other hand, the specificity of these levels wasifficient to reach 55%. It was

shown that the area under the receiver operatiagacteristic (ROC) curve produced
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a value of 0.87, which was higher than the perforceaof standard diagnostic tests
such blood pressure, proteinuria, uric acid, averlenzymes (ROC range: 0.58-0.76,
p<0.001). A low PIGF was found to be an incredileffective rule-out test for

preeclampsia, according to the findings of the wstuehich proved to be the basis for
the conclusion. This makes it possible to bettek dlassification and decreases the
requirement for therapies that are neither necgssarnecessary in women who are

at a lower risk®

The research that was conducted by Sibiude eR@ll2) aimed to investigate the
predictive value of circulating placental growtrctiar (PIGF) levels in the diagnosis
of preeclampsia (PE) and unfavourable pregnancgoouts in women who had a
suspicion of having PE or intrauterine growth retbn (IUGR). Specifically, the

researchers wanted to determine whether or not RiGHs were useful in predicting

what would happen during pregnancy. The researchoaaied out in a prospective
fashion while conducting it in a double-blind fasmMi In order to determine the levels
of plasma PIGF, the researchers utilised the Trtageon 96 pregnant women who
had been admitted to the hospital after 22 weekgesfation. For the purposes of this
investigation, adverse outcomes were defined asregweeclampsia, newborns that
were undersized for their gestational age (less tihe tenth centile), or elective
delivery due to complications in either the motbethe foetus. Severe unfavourable
outcomes, on the other hand, included HELLP synéragnlampsia, extremely small
for gestational age (less than the third centié)preterm delivery (less than 34
weeks). A comparison was made between the leve¥@F in women who had PE

and those who had negative outcomes. The findiagsated that the former group
had significantly lower levels (2.9 compared 3.70§82), while the latter group had

even lower levels (2.9 versus 4.3, p<0.001). A di8-preater risk of poor outcomes
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was related with the lowest tertile of PIGF (odasa 13, 95% confidence interval [3—
50]), and a 216-fold increased risk of severe asb/eutcomes before 34 weeks (odds
ratio 216, 95% confidence interval [18-2571]) wasaziated with its presence. After
15 days, only five percent of women whose PIGF Ikeveere higher than the fifth
centile suffered a major unfavourable outcome. I@ndther hand, ninety-six percent
of women whose PIGF levels were lower than 12 pgéxperienced a severe adverse
event. This was the situation with those individuaho enrolled before to the 34th
week. PIGF was found to be a powerful indicatioradfierse pregnancy outcomes,
which can be helpful in risk stratification and timanagement of both PE and IUGR.
This conclusion was reached based on the findihgfseostudy, which were presented

in the previous sentenck.
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MATERIALS AND METHODS

STUDY AREA: The present study was carried out in the Departoe@bstetrics &

Gynaecology, KAHER'’s Dr. Prabhakar Kore Hospitadl&yavi

STUDY POPULATION: Antenatal patients admitted to the labor room ofH&ER'’s

Dr. Prabhakar Kore Hospital, Belagavi
STUDY DESIGN: Cross sectional study
SAMPLE SIZE:

p=51.7%
g=100-51.7=48.3
Sample size at 95% confidence interval
20% tolerable error and 5% attrition

N=Z?_«.pq X 1.05

2

(20% of p)?

n=94
TIME FRAME TO ADDRESS THE STUDY: One year

INCLUSION CRITERIA:

» Singleton pregnancy

» Gestational age > 20 weeks

» First or Second trimester ultrasound for dating
* Preeclampsia.

* Eclampsia.

Page 45



Materials & Methods

EXCLUSION CRITERIA
* Multifetal Pregnancy.
» Gestational hypertension.
* Known case of epilepsy.

*  Women not willing to provide consent.

METHODOLOGY:
Women with gestational age >20 weeks and identifischaving pre-eclampsia or

eclampsia admitted to the labor room for delivegre included in the study.

Blood samples (3ml) were drawn in a plain vacutained sera extracted by
centrifugation and PIGF test was done on serum kemgpsing brand Rewvitys:
DELFIA-R with a principle of time -resolved fluoresnce. Maternal and new born

complication were recorded post deliver or tillatiarge.

Diagnostic criteria-

Pre-eclampsia= Pre-eclampsia (de novo) is gestdtioypertension accompanied by

one or more of the following new- onset conditians20 weeks’ gestation:

1. Proteinuria

2. Other maternal end-organ dysfunction, including:

* Neurological complications (e.g., eclampsia,ralemental status, blindness, stroke,
clonus, severe headaches, or persistent visuaraatd)

* Pulmonary oedema

» Haematological complications

(e.g., platelet count < 150,000/ DIC, haemolysis)

* AKI (such as creatinine 90 umol/L or 1 mg/dL)
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* Liver involvement (e.g., elevated transaminasghsas ALT or AST > 40 IU/L)

with or without right upper quadrant or epigasaimominal pain)

3. Uteroplacental dysfunction (e.g., placental pbam, angiogenic imbalance, fetal
growth restriction, abnormal umbilical artery Dogpl waveform analysis, or

intrauterine fetal death)
FGR-

Defined as estimated fetal weight (EFW) or abdoiniicumference (AC) <10

centile for gestational age

Outcome measures PIGF based testing to identifyenmalt and newborn adverse

outcomes early
Maternal adverse outcomes

* Eclampsia
e HELLP
« PPH

+ Renal failure

« DIC
e Abruption
* Sepsis

+ Cerebrovascular accidents

Fetal adverse outcomes

 Sitill birth

« |UFD
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» Perinatal death
» Birth asphyxia
» Early neonatal death

. LBW(<2.5 kg)

EARLY NEONATAL DEATH

STATISTICAL ANALYSIS:

Data entry was done using M.S. Excel and statitianalysed using Statistical

package for social sciences (SPSS Version 16) {& WMindows.

Descriptive statistical analysis was carried ouexplore the distribution of several
categorical and quantitative variables. Categoneaiables were summarized with n
(%), while quantitative variables were summarizgdniean + S.D. All results were
presented in tabular form and are also shown gcapyiusing bar diagram or pie
diagram as appropriate. The difference in the twaugs was tested for Statistical
Significance using Parametric tests such as tatedtcategorical variables tested by
chi square test. P-value <0.05 was consideretgtatly significant after assuming

all the rules of statistical tests.

ETHICAL ISSUES

1. The objectives and procedure of the study was @gadeto all patients.

2. Informed consent was taken from all patients wgjlito participate in the
study.

3. The option to opt out of the study was kept opetheuit any clause.

4. Complete confidentiality regarding patient inforimat was maintained

through all stages of the study.
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RESULTS

Patients screened for eligibility (N=301) Ineligible (N=207)

‘ + Gestational

hypertension=174

Eligible (N=94) « Twin pregnancy=30

» Epilepsy=3

Enrolled (N=94)

Analyzed (N=94)
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Table 1: Distribution of Maternal Age Group

n=94 Percent
Age Group 19-20 years 4 4.3%
21-25 years 42 44.7%
26-30 years 25 26.6%
31-35 years 17 18.1%
>36 years 6 6.4%
Total 94 100.0%

The largest proportion of participants (44.7%) begked to the 21-25 years age group,
making up 42 of the 94 participants. The 31-35 yeage group included 17
participants (18.1%). The least represented agepgravere 19-20 years (4.3%, n =

4) and above 36 years (6.4%, n = 6).

45.00% 44.70%
40.00%
35.00%

30.00%

26.60%

25.00%

18.10%

20.00%
15.00%
10.00%

4.309

0.00%

19-20 YEARS 21-25 YEARS 26-30 YEARS 31-35 YEARS >36 YEARS

Graph 1: Distribution of Maternal Age Group
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Table 2: Registration Status of Participants

n=94 Percent

Registration status Registered 59 62.8%
Not Registered 35 37.2%
Total 94 100.0%

A total of 94 women were included in the study,wdfom 59 participants (62.8%)

were registered, while 35 participants (37.2%) weseregistered.

—

= Registered = Not Registered

Graph 2: Registration Status of Participants
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Table 3: Distribution of Gravida Status

Gravida n=94 Percent
Primigravida 57 60.6%
Multigravida 37 39.4%

Total 94 100.0%

57 participants (60.6%) were primigravida, while Pdérticipants (39.4%) were

multigravida.

= Primigravida = Multigravida

Graph 3: Distribution of Gravida Status
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Table 4: Distribution of Gestational Age at Delivey

n=94| Percent
Gestational 37 weeks to 40 weeks (Term) 29  30.9%
Age
34 to 36+6 weeks (Late Preterm) 35  37.2%
32 to 33+6 weeks (Moderate Preterm) 7 7.4%
28 weeks to 31+6 weeks (Very Preterm) 14 14.0%
<28 weeks (Extremely Preterm) 9 9.6%
Total 94 | 100.0%

The largest proportion of deliveries occurred ie tate preterm group (34 to 36+6

weeks), accounting for 35 cases (37.2%).Deliveryteatn (37 to 40 weeks) was

reported in 29 cases (30.9%), Deliveries in the enaig preterm category (32 to 33+6

weeks) were less frequent, with only 7 cases (7..4%)

40.00%

35.00%

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

37.20%

30.90%

14.90%

9 60%
7. 40%

37 WEEKS TO 34 TO 36+6 32 TO 33+6 28 WEEKS TO <28 WEEKS

40 WEEKS ~ WEEKS (LATE WEEKS 3146 WEEKS  (EXTREMELY
(TERM) PRETERM) (MODERATE (VERY PRETERM)
PRETERM) PRETERM)

Graph 4: Distribution of Gestational Age at Delivery
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Table 5: Maternal Height, Weight, and BMI

Mean Std. Deviation
Height 152.67 6.55
Weight 64.29 14.11
BMI 29.27 10.76

The mean height of the participants was 152.67 dim avstandard deviation of 6.55 cm.

The mean weight of the participants was 64.29 kb wistandard deviation of 14.11 kg.

The mean BMI of the participants was 29.27 witlieamdard deviation of 10.76.

Table 6: Maternal Symptoms at presentation

Maternal Symptoms at presentation n=94 Percent
Headache 17 18.1%
Blurring of vision 12 12.7%
Epigastric pain 6 6.4%
Seizure 9 9.6%
Oliguria 0 0%
No Maternal Symptoms 50 53.2%
Total 94 100%

The most common symptom was headache (18.1%), vohileing of vision was

reported by 12.7% of participants.
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Table 7: Severity of Preeclampsia

CLINICAL PROFILE n=94 Percent
PE without Severe Feature 44 46.8%
PE with Severe features 41 43.6%
Eclampsia 9 9.6%
Total 94 100.0%

46.8% had preeclampsia without severe features,lewhl3.6% had severe

preeclampsia, and 9.6% had eclampsia.

m PE without Severe Feature m PE with Severe features Eclampsia

Graph 5: Severity of Preeclampsia
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Table 8: Presence of Fetal Growth Restriction (FGR)

n=94 Percent
Fetal growth restriction Yes 36 38.3%
No 58 61.7%
Total 94 100.0%

38.3% of pregnancies were affected by FGR.

= Yes = No

Graph 6: Presence of Fetal Growth Restriction (FGR)
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Table 9: Umbilical artery doppler

n=94 Percent

Umbilical artery doppler  Yes 26 27.7%
No 68 72.3%

Total 94 100.0%

26 cases (27.7%) showed abnormal Umbilical arteppter findings, while 68 cases

(72.3%) had normal Doppler results.

= Yes = No

Graph 7: Umbilical artery doppler
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Table 10: PIGF Classification

n=94 Percent

PIGF Classification  Abnormal 59 62.8%
Normal 35 37.2%

Total 94 100.0%

59 cases (62.8%) were classified as having abnoRt@F levels, while 35 cases

(37.2%) had normal PIGF levels.

—

= Abnormal = Normal

Graph 8: PIGF Classification
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Table 11: Preceding Medical History

Preceding Medical History n=94 Percent
Heart disease 1 1.1%
Hypothyroidism 21 22.3%
Chronic hypertension super imposed with PE 12 12.8%
Diabetes mellitus 15 16.0%
No preceding medical history 45 47.8%
Total 94 100%

22.3% of participants had hypothyroidism, and 164d Hiabetes. Heart disease was

reported in only 1 participant (1.1%).

Table 12: Mode of Delivery

n=94 Percent

Mode of Delivery Vaginal 20 21.3%
LSCS 74 78.7%

Total 94 100.0%

74 cases (78.7%) were delivered by lower segmesgazaan section (LSCS), while

20 cases (21.3%) were delivered vaginally.
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= Vaginal = LSCS

Graph 9: Mode of Delivery

Page 60



Results

Table 13: Maternal complications

Maternal complications n=94 Percen
HELLP 11 11.7%
Abruption 6 6.4%

Postpartum haemorrhage 2 2.1%
Renal failure 1 1.1%

11 cases (11.7%) were complicated by HELLP syndr@ght@emolysis, Elevated

Liver enzymes, and Low Platelet count), Placentaliption was reported in 6 cases

(6.4%), Postpartum haemorrhage (PPH) occurredcas2s (2.1%), Renal failure was

observed in 1 case (1.1%).

12.00%

10.00%

8.00%

6.00%

4.00%

2.00%

0.00%

11.70%

6.40%

2.10%

“

HELLP ABRUPTION

POSTPARTUM
HAEMORRHAGE

Graph 10: Maternal Complications

RENAL FAILURE
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Table 14: Birth Weight Distribution

n=94 Percent

Birth Weight <1.0kg (ELBW) 11 11.7%
1.1kg to 1.4 kg (VLBW) 17 18.1%

1.5 kg to 2.4 kg (LBW) 29 30.9%

>/=2.5 kg 37 39.4%

Total 94 100.0%

Out of 94 newborns, 37 cases (39.4%) had a birighwef >2.5 kg (normal birth
weight), while 29 cases (30.9%) were classifietbasbirth weight (LBW). 17 cases

(18.1%) had very low birth weight (VLBW), and 11sea (11.7%) had extremely low

birth weight (ELBW).
40.00% 39.40%
35.00%
30.90%

30.00%
25.00%
20.00% 18.10%
15.00% 11.70%
10.00%

5.00%

0.00%

<1.0KG (ELBW) 1.1KG TO 1.4 KG 1.5KGTO 2.4KG >/=2.5 KG

(VLBW) (LBW)

Graph 11: Birth Weight Distribution
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Table 15: APGAR Scores at 1 and 5 Minutes

n=94 Percent

APGAR at 1 min <4 11 11.7%
5t07 59 62.8%

8to 10 24 25.5%

APGAR at 5 min <4 3 3.2%
5t07 25 26.6%

8to 10 66 70.2%

At 1 minute, the majority of newborns (59 cases;862 had an APGAR score

between 5 and 7, indicating mild to moderate respiy or circulatory depression. 24

cases (25.5%) had an APGAR score between 8 andeflécting good physical

condition at birth, while 11 cases (11.7%) had arescof <4, suggesting severe

depression and requiring immediate resuscitation.

At 5 minutes, the percentage of newborns with alGAR score between 8 and 10

increased to 66 cases (70.2%), indicating that mestborns showed significant

improvement with medical support. 25 cases (26.6%)ntained scores between 5

and 7, while only 3 cases (3.2%) had scores belosuggesting ongoing respiratory

or circulatory compromise.

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

11.70%

62.80%

25.50%

3.20%

70.20%

26.60%

0.00%
<4

Graph 12: APGAR Scores at 1 and 5 Minutes

5TO07

8TO 10

APGAR AT 1 MIN

<4

5T07
APGAR AT 5 MIN

8TO 10
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Table 16: NICU Admissions

n=94 Percent

NICU Admission Yes 39 41.5%
No 55 58.5%

Total 94 100.0%

Out of 94 newborns, 39 cases (41.5%) required NHZlhission, while 55 cases

(58.5%) did not require intensive care.

= Yes = No

Graph 13: NICU Admissions
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Table 17: Live Births at delivery

n=94 Percent

Live birth Live birth 90 95.7%
Still birth 4 4.3%

Total 94 100.0%

Out of 94 deliveries, 90 cases (95.7%) resultetvm births, while 4 cases (4.3%)

resulted in stillbirths.

4.30%

—

= Present = Absent

Graph 14: Live Births at delivery
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Table 18: PIGF Classification with Gestational agat delivery

PIGF Classification Total P
value
Abnormal| Normal
Gestational 37 to 40 weeks n 13 16 29 0.02
Age at (Term)
delivery % 22.0% 45.7%| 30.99
34 to 36+6 weeks n 20 15 35 0.51
(Late Preterm)
% 33.9% 42 9%| 37.29
32 to 33+6 weeks n 7 0 7 0.08
(Moderate Preterm)
% 11.9% 0.0% 7.4%
28 to 31+6 weeks n 10 4 14 0.66
(Very Preterm)
% 16.9% 11.4%| 14.99
<28 weeks n 9 0 9 0.03
(Extremely Preterm)
% 15.3% 0.0% 9.6%
Total n 59 35 94 0.006
% 100.0% | 100.0% 100.0%

D

Chi-Square: 14.40, P Value: 0.006, Statisticaliyngicant

Out of 94 pregnancies, 59 cases (62.8%) were tisas having abnormal PIGF

levels, while 35 cases (37.2%) had normal PIGFI$&evemong the pregnancies with

abnormal PIGF levels, 20 cases (33.9%) were deld/&etween 34 and 36+6 weeks

(late preterm), and 13 cases (22.0%) were deliveteterm (37 to 40 weeks).

However, 16.9% of cases with abnormal PIGF weréveleld at <32 weeks (very

preterm), and 15.3% were delivered at <28 weekgdmely preterm), reflecting a

strong link between low PIGF levels and early datyv The association was found to

be statistically significant.
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0,
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W Abnormal B Normal

Graph 15: PIGF Classification vs Gestational Age

Table 19: Association Between PIGF Classificationna Severity of Preeclampsia

PIGF Classification Total P valu
Abnormal| Normal
Severity| PE without Severe n 13 31 44 0.001
Feature
% 22.0% 88.6%| 46.8%
PE with Severe n 37 4 41 0.001
features
% 62.7% 11.4%| 43.6%
Eclampsia n 9 0 9 0.03
% 15.3% 0.0% 9.6%
Total n 59 35 94 0.001
% 100.0% | 100.0% 100.0%
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Chi-Square: 39.36, P Value: 0.001, Statisticaliyndicant

Out of 94 pregnancies, 59 cases (62.8%) were filssas having abnormal PIGF
levels, while 35 cases (37.2%) had normal PIGFI$¢evAmong cases with abnormal
PIGF levels, the majority (37 cases; 62.7%) hacepreeclampsia, while 9 cases
(15.3%) progressed to eclampsia, highlighting angtrcorrelation between low PIGF
levels and the severity of disease. In contrady ®8 cases (22.0%) with abnormal
PIGF levels had preeclampsia without severe featudn the other hand, among
cases with normal PIGF levels, 31 cases (88.6%)gdnadclampsia without severe
features, while only 4 cases (11.4%) developed reeyeeeclampsia, and none
progressed to eclampsia. The Chi-square value .863nd the highly significant p-
value of 0.001 confirm a strong and statisticalyngicant association between low

PIGF levels and disease severity.

90.00% 88.60%
80.00%
70.00%

62.70%

60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

15.30%

%

PE WITHOUT SEVERE PE WITH SEVERE ECLAMPSIA
FEATURE FEATURES

W Abnormal B Normal

Graph 16: Association Between PIGF Classificationral Severity of

Preeclampsia
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Table 20: Association Between Fetal Growth Restricin (FGR) and Severity of

Preeclampsia

Fetal growth restriction Total
Yes No
Severity PE without Severe n 1 43 44
Features
% 2.8% 74.1% 46.8%
PE with Severe n 28 13 41
features
% 77.8% 22.4% 43.6%
Eclampsia n 7 2 9
% 19.4% 3.4% 9.6%
Total n 36 58 94
% 100.0% 100.0% 100.0%

Chi-Square: 45.71, P Value: 0.001, Statisticaliygicant

Out of 94 pregnancies, 36 cases (38.3%) were coatplli by FGR, while 58 cases
(61.7%) had normal fetal growth. Among cases ofeee\preeclampsia, 28 cases
(77.8%) were associated with FGR. Among cases eégdampsia without severe
features, only 1 case (2.8%) was complicated by R@ftle 43 cases (74.1%) had
normal fetal growth. Among cases of eclampsia,sés419.4%) were complicated by

FGR.
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Graph 17: Association Between Fetal Growth Restritgbn (FGR) and Severity of

Preeclampsia
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Table 21: Association Between PIGF Classificationnal Fetal Growth Restriction (FGR)

PIGF Classification Total
Abnormal Normal
Fetal growth restriction Yes 34 2 36
% | 57.6% 5.7% 38.3%
No n 25 33 58
% | 42.4% 94.3% 61.7%
Total n 59 35 94
% | 100.0% 100.0% 100.0%

Chi-Square: 25.05, P Value: 0.001, Statisticaliyndicant

Out of 94 pregnancies, 36 cases (38.3%) were coatpll by FGR, while 58 cases

(61.7%) had normal fetal growth. Among the pregmswith abnormal PIGF levels,

34 cases (57.6%) were associated with FGR. Onlgs2< (5.7%) with normal PIGF

levels were complicated by FGR. Among cases withaBR, 33 cases (94.3%) had

normal PIGF levels. The Chi-square value of 25108 e highly significant p-value

of 0.001.
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Graph 18: Association Between PIGF Classificationral Fetal Growth Restriction (FGR)
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Table 22: Association Between PIGF Classificationnal umbilical artery Doppler

Findings
PIGF Classification Total
Abnormal Normal
Umbilical artery doppler,  Yes n 25 1 26
% 42.4% 2.9% 27.7%
No n 34 34 68
% 57.6% 97.1% 72.3%
Total n 59 35 94
% 100.0% 100.0% 100.0%

Chi-Square: 17.14, P Value: 0.001, Statisticalgyndicant

Out of 94 pregnancies, 26 cases (27.7%) were coatpli by abnormal Doppler
findings, while 68 cases (72.3%) had normal Doppksults. Among cases with
abnormal PIGF levels, 25 cases (42.4%) were adedciith abnormal Doppler
findings. Only 1 case (2.9%) with normal PIGF levehd abnormal Doppler results.
Among cases with normal Doppler findings, 34 caf¥&1%) had normal PIGF
levels. The Chi-square value of 17.14 and the kigignificant p-value of 0.001
confirm a statistically significant associationween low PIGF levels and abnormal

Doppler findings.
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Graph 19: Association Between PIGF Classificationrad umbilical artery

Doppler Findings
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Table 23: Association Between PIGF Classificationna Maternal Complications

PIGF Classification Total P Value
Abnormal Normal
Abruption n 6 0 6 0.05
Present
% 10.2% 0.0% 6.4%
n 53 35 88
Absent | % 89.8% 100.0% 93.6%
% 100.0% 100.0%| 100.0%
Renal failure n 1 0 1 0.62
Present
% 1.7% 0.0% 1.1%
n 58 35 93
Absent
% 98.3% 100.0% 98.9%
Postpartum n 1 1 2 0.60
haemorrhage Present
% 1.7% 2.9% 2.1%
n 58 34 92
Absent
% 98.3% 97.1% 97.9%
HELLP n 7 4 11 0.61
Present
% 11.9% 11.4% 11.7%
n 52 31 83
Absent
% 88.1% 88.6% 88.3%

Placental abruption was reported in 6 cases (6.494d, all were associated with

abnormal PIGF levels (10.2%), with a statisticalignificant p-value of 0.05. Renal

failure was observed in 1 case (1.1%) and was dinkeabnormal PIGF levels, though

the association was not statistically significapt= 0.62). Postpartum hemorrhage
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occurred in 2 cases (2.1%), one in the abnormaFRJ®up and one in the normal

PIGF group, with no significant difference betwedt® two groups (p = 0.60).

HELLP syndrome was reported in 11 cases (11.7%) Wicases (11.9%) in the

abnormal PIGF group and 4 cases (11.4%) in the aloRiGF group, indicating no

significant difference between groups (p = 0.61pta¥ly, there were no reported

cases of disseminated intravascular coagulatio®),Dierebrovascular accident, or

respiratory distress in either group.

Table 24: Association Between PIGF Classificationna Birth Weight

PIGF Classification Total P Valu
Abnormal | Normal
Birth Weight <1.0kg (ELBW) n 11 0 11 0.006
% 18.6% 0.0% 11.7%
1.1to 1.4 kg n 13 4 17 0.19
(VLBW)
% 22.0% 11.4% 18.1%
1.5kgto2.4kg | n 22 7 29 0.07
(LBW)
% 37.3% 20.0% 30.9%
>/=2.5 kg n 13 24 37 0.001
% 22.0% 68.6% 39.4%
Total n 59 35 94 0.001
% 100.0% 100.09%9 100.09
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Among cases with abnormal PIGF levels, 11 case$%i)Bhad extremely low birth
weight (ELBW), while none of the cases with nornRiGF levels were in this
category. Similarly, 13 cases (22.0%) with abnorRPIi&@F levels had very low birth
weight (VLBW) compared to 4 cases (11.4%) with nakRIGF levels. Low birth

weight (LBW) was reported in 22 cases (37.3%) wdbnormal PIGF levels,
compared to 7 cases (20.0%) with normal PIGF levielscontrast, normal birth

weight £2.5 kg) was more common among cases with normaF Riels (24 cases;
68.6%) compared to those with abnormal PIGF leygs cases; 22.0%). The Chi-
square value of 22.10 and the highly significanvapse of 0.001 confirm a

statistically significant association between loMgP levels and poor fetal growth.
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Graph 20: Association Between PIGF Classificationrad Birth Weight
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Table 25: Association Between PIGF Classificationna Live Birth

PIGF Classification Total
Abnormal Normal
Live birth Live birth n 55 35 90
% 93.2% 100.0% 95.7%
Still birth n 4 0 4
% 6.8% 0.0% 4.3%
Total n 59 35 94
% 100.0% 100.0% 100.0%

Chi-Square: 2.47, P Value: 0.14, Statistically sighificant

Among cases with abnormal PIGF levels, 55 case2%8Bresulted in live births,

whereas all cases with normal PIGF levels (100%\)lted in live births. 4 cases
(6.8%) with abnormal PIGF levels resulted in stithn, while none of the cases with
normal PIGF levels had stillbirths. The Chi-squaatue of 2.47 and the p-value of

0.14 indicate that the association between PIGEl$eand live birth outcomes is not

statistically significant.
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Graph 21: Association Between PIGF Classificationrad Live Birth
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Table 26: Association Between PIGF Levels and Sewgrof Preeclampsia

Clinical profile PIGF Classification Total

<12 12-50 51-100 >100

PE without Severe| n 0 1 12 31 44
Feature

% 0.0% 3.2% 44.4% 88.6% 46.8%

PE with Severe n 0 25 12 4 41
features

% 0.0% 80.6% 44.4% 11.4% 43.6%

Eclampsia n 1 5 3 0 9

% | 100.0% | 16.1% 11.1% 0.0% 9.6%

Total n 1 31 27 35 94

% | 100.0% | 100.0% 100.0% 100.0% 100.0%

Chi-Square: 57.96, P Value: 0.001, Statisticaljyndicant

Among cases of preeclampsia without severe fegttine majority (31 cases;
88.6%) had PIGF levels above 100 pg/mL, and nonihede cases had PIGF levels
below 12 pg/mL. 12 cases (44.4%) had PIGF levetwdmn 51-100 pg/mL, while
only 1 case (3.2%) had PIGF levels between 12-3fhlpgAmong cases of severe
preeclampsia, the largest proportion of cases @es; 80.6%) had PIGF levels
between 12-50 pg/mL. Only 4 cases (11.4%) with reeyeeeclampsia had PIGF
levels above 100 pg/mL, and none of the severeschad PIGF levels below 12
pg/mL. Among cases of eclampsia, 1 case (100%)Ph&& levels below 12 pg/mL.
Additionally, 5 cases (16.1%) of eclampsia had Pl&Fels between 12-50 pg/mL,
and 3 cases (11.1%) had levels between 51-100 pgdlimé Chi-square value of
57.96 and the highly significant p-value of 0.0Qdnfirm a statistically significant

association between low PIGF levels and the sevefipreeclampsia.
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Graph 22: Association Between PIGF Levels and Se\vsr of Preeclampsia

Table 27: Association Between PIGF Levels and NICBWdmission

PIGF Classification Total
<12 12-50 51-100 >100
NICU Yes n 1 23 8 7 39
Admission

% 100.0% 74.2% 29.6% 20.0% 41.59

No n 0 8 19 28 55
% 0.0% 25.8% 70.4% 80.0% 58.59

Total n 1 31 27 35 94

% | 100.0% 100.0% 100.0% 100.00/‘/0 100.0
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Chi-Square: 23.29, P Value: 0.001, Statisticaliyndicant

Among newborns requiring NICU admission (39 caskk5%), the majority (23
cases; 74.2%) had PIGF levels between 12-50 pgdmd. 8 cases (29.6%) had levels
between 51-100 pg/mL. Notably, the only case wiBFRPlevels below 12 pg/mL
resulted in NICU admission. Only 7 cases (20.0%h\WIGF levels above 100 pg/mL
required NICU admission. Among cases not requitfMi@U admission (55 cases;
58.5%), the majority (28 cases; 80.0%) had PIGEleabove 100 pg/mL, and 19
cases (70.4%) had levels between 51-100 pg/mL. Qrdgses (25.8%) with PIGF
levels between 12-50 pg/mL avoided NICU admissibime Chi-square value of
23.29 and the highly significant p-value of 0.0Qdnfirm a statistically significant

association between low PIGF levels and the neeNif6U admission.
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Graph 23: Association Between PIGF Levels and NICWAdmission
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Table 28: Association Between PIGF Levels and Mateal Complications

PIGF Classification Tota P
Value
<12 12-50 51-100 >100
Abruption PresenLn 1 5 0 0 6 0.001
% | 100.0%| 16.1% 0.0% 0.0% | 6.4%
Absent| n 0 26 27 35 88
% | 0.0% | 83.9% 100.0% | 100.0% 93.6%
Renal failure| Presentn 0 1 0 0 1 0.56
%| 0.0% | 3.2% 0.0% 0.0%| 1.1%
Absent| n 1 30 27 35 93
% | 100.0%| 96.8%| 100.0% | 100.0% 98.9%
Postpartum | Present n 0 1 0 1 2 0.83
haemorrhage
% | 0.0% | 3.2% 0.0% 29% 2.1%
Absent| n 1 30 27 34 92
% | 100.0%| 96.8%| 100.0% 97.1%| 97.9%
HELLP Present n 0 4 3 4 11 0.98
%| 0.0% | 12.9% 11.1% 11.4%, 11.7%
Absent| n 1 27 24 31 83
% | 100.0%| 87.1%| 88.9% 88.6% | 88.3%
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Placental abruption was reported in 6 cases (6.44#), 1 case (100%) occurring in
the group with PIGF levels <12 pg/mL and 5 casés1@%) in the 12-50 pg/mL
group. No cases of abruption were reported in thledn PIGF categories, indicating a
significant association between low PIGF levels platental abruption (p = 0.001).
Renal failure was reported in only 1 case (1.1%)ictv occurred in the 12-50 pg/mL
group (p = 0.56, not statistically significant).sBmartum hemorrhage (PPH) occurred
in 2 cases (2.1%), one case in the 12-50 pg/mLpgend one case in the >100
pg/mL group, with no significant association (p 8%). HELLP syndrome was
reported in 11 cases (11.7%) and was fairly evatiftributed across all PIGF
categories, with 4 cases (12.9%) in the 12-50 pggmdup, 3 cases (11.1%) in the
51-100 pg/mL group, and 4 cases (11.4%) in the >ddgIthL group (p = 0.98, not

statistically significant).
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DISCUSSION

The present study was conducted to evaluate theciaien of serum placental
growth factor (PIGF) levels in pregnant women wptleeclampsia, eclampsia and or
fetal growth restriction (FGR) and to analyze thatenmal and neonatal outcomes. A
cross-sectional study design was implemented amdtindy population included in-
patient women presenting to the labor room forvéeyi of KAHER’s Dr. Prabhakar
Kore Hospital, Belagavi with preeclampsia, eclam@asd or fetal growth restriction.
Patients were informed about the study and the wowitg expressed an interest in

participating the study were enrolled after sigrangritten informed consent.

AGE DISTRIBUTION (Table 1)

In this study, highest percentage of participangsenin the 21-25 years age group
(44.7%), followed by the 26-30 years group (26.6%d)is reflects the fact that
pregnancy is most common during the early and rig&l-2hich corresponds to the
peak reproductive years. Interestingly, there ixoamsiderable representation of
women in their 30s (18.1% in the 31-35 years grolighlighting that pregnancies in
older age groups are becoming more common, posdimyto delayed childbearing

and lifestyle changes.

Benton et al. reported that the mean maternal aage between 28.5 £ 6.1 years to
30.4 + 5.8 years.Duhig et al. (2019) reported that the mean materga was in the
range of 31.5 + 6.0 years and 31.9 + %.8ibiude et al. reported that the mean
maternal age was 32.2 + 0.8 years in the advers®me group and 34.2 + 1.0 years
in the no adverse outcome group, but the differavece not statistically significant (p

=0.14)"°
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Chappell et al. reported that the median matemgaieas 31.9 years (IQR: 27.0-35.9)
for women enrolled before 35 weeks' gestation, $2ats (IQR: 27.5-35.4) for those
between 35 and 36+6 weeks, and 32.1 years (IQR-38.0) for those beyond 37
weeks 2’ Villalain et al. (2020) reported that the mean matkage was 33.7 + 5.8
years for the total study population. Women witleqmlampsia at inclusion had a
mean age of 31.6 + 5.8 years, while those withsae@ampsia had a mean age of
32.0 + 6.1 years. The difference was not statikjicagnificant (p = 0.49¥%Sung et
al. (2017) reported that the median maternal age 32ayears (range: 20-43 years)
for the study populatidft Verma et al. (2022) reported that the mean mateagel
was 25.5 + 3.3 years in the group that developezbgiampsia or fetal growth
restriction (FGR), compared to 26.2 + 3.7 yeargh@& group that did not develop

complications. The difference was not statisticalynificant (p = 0.305*

This aligns with findings from Verma et al. (202&ho reported a similar
younger maternal age group, with a mean age of 25%3 years in those with
complications. However, other studies such as Beetoal. , Duhig et al. (2019),
Sibiude et al. , Chappell et al., Villalain et @020), and Sung et al. (2017) reported
higher mean maternal ages ranging from approxim&@elto 34 years, suggesting a

trend toward delayed childbearing in their popolasi

PARITY (Table 3)

In this study primigravida were 57 in number(60.686d multigravida were 37 in
number(39.4%) Primigravida women are more susdeptto developing pre-

eclampsia and hypertensive disorders due to tHe dagrior immune tolerance to
paternal antigens and the increased physiologitaks associated with the first
pregnancy. While multigravida women are generalgeeted to have lower rates of

pre-eclampsia compared to primigravida women, thwagle a history of pregnancy
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complications such as pre-eclampsia or fetal groestriction are at increased risk of

recurrence in subsequent pregnancies and warramesimense observation.

Benton et al. found that 56.4% of women enrolleztevnulliparous’® Duhig et al.
(2019) reported that 47% to 55% of women were paibus in both the groups. The
percentage of women with two or more previous paegies was slightly higher in
the concealed group (15%) than in the revealedpy(@0%)° Sibiude et al. found
that 61.2% of women with adverse outcomes werepanbbus, compared to 48.3% in
the no adverse outcome group. However, the diffarewas not statistically
significant (p = 0.24}° Chappell et al. (2013) found that 43% of women Bedo
before 35 weeks, 44% of those between 35 and 3@eksy and 44% of those beyond
37 weeks were nulliparous (first-time pregnar@yYillalain et al. (2020) reported
that 67.1% of the study population were nulliparosiong those with preeclampsia
at inclusion, 67.6% were nulliparous, compared 4% in the group without
preeclampsia. The difference was not statisticsiiyiificant (p = 0.77°Sung et al.
(2017) found that 58.9% of the study population eveulliparous and 41.1% were
multiparoué* Verma et al. (2022) found that nulliparity was m@@mmon in the
group that developed preeclampsia or FGR (10 casespared to the group without

complications (51 cases) (p = 0.65).

Similar findings were reported by other authorsrida et al. (2022) reported
that nulliparity was more common in the group ttk@veloped preeclampsia or FGR,
with a statistically significant association (p 08). Overall, the proportion of

primigravida women in this study is comparableitalings in other studies.
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GESTATIONAL AGE (Table 4)

In this study, high rate of preterm deliveries @ihhe&0% of cases occurring before 37
weeks) reflects the substantial impact of matecoalditions such as pre-eclampsia,
fetal growth restriction, and placental insuffiasgnwhich are known to trigger early
delivery to prevent further maternal and fetal cbogpions. The increased occurrence
of very and extremely preterm deliveries underssdhe need for early diagnosis,
careful monitoring, and timely intervention to pyog gestation and improve neonatal
outcomes. The findings reinforce the importance aotenatal surveillance and
maternal-fetal monitoring in pregnancies at risk ppeterm delivery to minimize

adverse perinatal outcomes.

According to Benton et al. , the mean gestatiogal @ enrolment was in the range of
33.0 weeks to 34.3 weeks. Preterm delivery (<37ks)ewas reported in 61.7% of

pregnancies.

Sibiude et al. reported that the mean gestatiayalad inclusion was 30 + 0.55 weeks
in the adverse outcome group and 32.6 + 0.96 waekbe no adverse outcome
group. The difference was statistically significt= 0.01)° Chappell et al. (2013)
reported that the median gestational age at eneoirvas 31.0 weeks (IQR: 27.9—
33.4) for women enrolled before 35 weeks, 36.0 we@®R: 35.4-36.4) for those
between 35 and 36+6 weeks, and 38.4 weeks (IQ®=39.6) for those beyond 37
weeks>? Villalain et al. (2020) reported that the mediastgtional age at inclusion
was 29.0 weeks (IQR: 27.1-31.5 weeks). For womeh preeclampsia, the median
gestational age at inclusion was 29.4 weeks, comtban 27.7 weeks for those
without preeclampsia (p < 0.09).Sung et al. (2017) reported that the median
gestational age at delivery was 38.0 weeks (rafige4l week$f Comparable

results have been documented in earlier studies.
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BMI (Table 5)

In this study, mean BMI of the participants was2Z9with a standard deviation of
10.76. A BMI above 25 kg/m? is classified as oveaghie while a BMI above 30
kg/m? is classified as obese according to WHO dinds. The mean BMI in this
study suggests that a significant proportion ofstugly population was overweight or
obese, which is consistent with the increased peaca of metabolic disorders and

lifestyle changes in the general population.

Benton et al. reported that the pre-pregnancy vieigis 60.7 + 14.0 kg to 61.5+11.5
kg.”'Sibiude et al. reported that the mean BMI was 23®7 kg/m? in the adverse
outcome group and 26.9 + 1.3 kg/m? in the no advermstcome group, with a
statistically significant difference (p = 0.08)Chappell et al. reported that the median
BMI was 28.6 kg/m? (IQR: 24.2-33.6) for women efedlbefore 35 weeks, 28.6
kg/m? (IQR: 24.4-32.7) for those between 35 and63@eeks, and 26.9 kg/m? (IQR:
23.1-31.2) for those beyond 37 weék¥illalain et al. (2020) reported that the mean
pre-pregnancy BMI was 26.7 + 6.4 kg/m? for the ltggapulation. There was no
significant difference in BMI between women withdawithout preeclampsia (p =
0.96)%Sung et al. (2017) reported that the median BMI 2a8 kg/m? (range: 16.2—
36.0 kg/m?3). PIGF levels were lower in women witlBlsll >25 kg/m2 compared to
those with BMI <25 kg/m?, but the difference wag statistically significant (p =
0.07)% Verma et al. (2022) reported that the mean BMI 288 + 4.6 kg/m? in the
group with complications and 23.3 + 4.4 kg/m? ie tncomplicated group, but the
difference was not statistically significant (p ZLP)® There were a mixed set of

findings in the studies discussed above.

PE WITH AND WITHOUT SEVERE FEATURES(Table 7)
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In this study, 46.8% had preeclampsia without sevieatures, while 43.6% had

severe preeclampsia, and 9.6% had eclampsia.

Sibiude et al. reported that preeclampsia occumetd cases (41.7f.Chappell et al.
found that mild preeclampsia was diagnosed in Zesdefore 35 weeks, 24 cases
between 35 and 36+6 weeks, and 40 cases after 8dswBevere preeclampsia was
more common before 35 weeks (26%) and declined3td Between 35 and 36+6
weeks and 11% beyond 37 weék/illalain et al. (2020) reported that severe
features of preeclampsia were present in 49.2%sé< at inclusion and increased to
77.3% at delivery. Severe maternal complicationsewaore common in cases with
preeclampsia at inclusion (p < 0.0%erma et al. (2022) reported that the incidence
of preeclampsia was 9.3% (15 out of 161 casesjh€¥e, 12 cases were non-severe
and 3 cases were severe preeclampsia. One casegz®@g to eclampsia, and one
case developed postpartum acute renal faffuienese findings are in line with

multiple studies

FGR(Table 8)

In this study, total of 94 pregnancies were evalddor the presence of FGR, out of
which 36 cases (38.3%) were identified as havingR F@hile 58 cases (61.7%) had
normal fetal growth. The relatively high prevalermieFGR (38.3%) in this study
indicates a substantial burden of placental dysfancwhich is commonly associated
with hypertensive disorders of pregnancy, includipgeclampsia. FGR is often
linked to increased risks of stillbirth, neonatal onmidity, and long-term
developmental issues. However, the high percerdb§&R cases highlights the need
for close antenatal monitoring, including Dopplérasound assessment of umbilical
artery blood flow, to identify early signs of platel insufficiency. Therefore,

identifying pregnancies at risk for FGR throughlgacreening of maternal serum
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biomarkers such as placental growth factor (PIGRk] ®oppler studies can help

improve fetal outcomes.

Sibiude et al. (2012) found that 55.2% of case$ wiiverse outcomes were due to
fetal growth restriction (FGR), compared to only#%. in the no adverse outcome
group (p < 0.001)° Chappell et al. (2013) reported that suspected fgtawth
restriction (FGR) was present in 9% of cases be3&raveeks, 3% of cases between
35 and 36+6 weeks, and 1% of cases beyond 37 w&eRgnton et al. (2016)
reported the same findings.Villalain et al. (2020) reported that fetal growth
restriction (FGR) was present in 77.3% of case$ wreeclampsia at inclusion and
82.7% of cases without preeclampsia. At delivegRFwas present in 84.9% of cases
with preeclampsia and 90.4% of cases without paeegsia® Verma et al. (2022)
reported that the incidence of FGR was 19.8% (3206161 cases). Among the 15

women who developed preeclampsia, 7 cases (46.6%&) somplicated by FGR.

These results are supported by previous literalitialain et al. (2020) reported that
FGR was present in over 80% of cases, both withwitlitbut preeclampsia, at the
time of delivery. Verma et al. (2022) reported thatrly 47% of preeclampsia cases

were complicated by FGR.
The above finding are supported by the previoesdture.

ABNORMAL DOPPLER (Table 9)

In this study, total of 94 pregnancies were assessing Doppler studies, out of
which 26 cases (27.7%) showed abnormal UmbilicaéxrDoppler findings, while
68 cases (72.3%) had normal Doppler results. Ababtdmbilical Artery Doppler
findings typically indicate impaired placental pesion and fetal compromise. The

most common abnormalities include increased unadibictery resistance (indicating
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placental insufficiency), absent or reversed erdtilic flow (suggesting severe
placental dysfunction). The presence of abnormaldler findings in 27.7% of cases
underscores the significant burden of placentafumhegion in the study population.
This aligns with the high incidence of fetal growtstriction (FGR) and preterm
delivery reported in the study, which are commoaliiked to poor placental blood
flow. However, the presence of abnormal Doppledifigs in over a quarter of the
cases indicates that these pregnancies were &asen risk for adverse outcomes,
including fetal distress, preterm delivery, and magal intensive care unit (NICU)
admission. Abnormal Doppler results are strong ipteds of adverse perinatal
outcomes, particularly in pregnancies complicatgdgsévere preeclampsia and FGR.
The high prevalence of abnormal umbilical arterypmler findings in this study
highlights the importance of regular fetal sunagilte in high-risk pregnancies. Early
detection of Doppler abnormalities allows for tign@ltervention, including the use of
corticosteroids for fetal lung maturity, plannedlgaelivery, and close neonatal care,
which can significantly improve neonatal survivaldareduce the risk of long-term
complications. These findings reinforce the needrémtine Doppler assessment in
pregnancies complicated by hypertensive disorderd BGR to improve fetal

outcomes and reduce perinatal morbidity and maytali

Sibiude et al. reported that umbilical artery depalbnormalities were more frequent
in these cases and also associated with increasetsa outcomes.Chappell et al.
reported that abnormal Doppler findings (elevatesistance in the umbilical artery)
in these cases. Doppler abnormalities were ideadtiin 43% of cases before 35
weeks® Benton et al. (2016) reported that the umbiliagatry doppler was markedly
higher in these casésVillalain et al. (2020) reported that Doppler atmalities

were identified in 77.3% of cases with preeclampmia 82.7% of cases without

Page 90



Discussion

preeclampsia at inclusidfiThis observation is supported by earlier reseamtedy

the above authors.

SERUM PLFG LEVELS (Table 10)

In this study, 59 cases (62.8%) were classifiedaagng abnormal PIGF levels, while

35 cases (37.2%) had normal PIGF levels.

Benton et al. (2016) reported that low PIGF wasngef as levels below the 5th
percentile for gestational age, with an area utlieiROC curve of 0.96 for detecting
FGR. Very low PIGF (<12 pg/mL) was associated witshorter sampling-to-delivery
interval (13 days vs. 29.5 days for normal PIG&ipiude et al. reported that the mean
log-transformed PIGF level was significantly lowésr women who developed
preeclampsia (2.9 vs. 3.7, p = 0.02) and even Idfeerthose who experienced
adverse outcomes (2.9 vs. 4.3, p < 0.06Y)llalain et al. (2020) reported that sFlt-
1/PIGF ratio >655 was associated with preeclampsid rapid progression of
placental dysfunction. The median sFlt-1/PIGF ratas 823 (IQR: 718-10 51) with
no significant difference between groups (p = 083ung et al. (2017) reported that
the median PIGF MoM level was 0.92 (95% CI. 0.2852 for the total population.
Low PIGF levels were significantly associated WiBR but not with preeclampsfia.
Verma et al. (2022) reported that mean PIGF lewadse significantly lower in the
preeclampsia and FGR group (1.32 + 0.57 pg/mL) @ to the group without
complications (7.39 + 17.5 pg/mL) (p < 0.04Xhese results are in agreement with

prior studies mentioned in the literature.

MATERNAL COMPLICATIONS(Table 13)

In this study, 11 cases (11.7%) were complicateddB{.LP syndrome (Hemolysis,

Elevated Liver enzymes, and Low Platelet coungcéhtal abruption was reported in

Page 91



Discussion

6 cases (6.4%), Postpartum hemorrhage (PPH) occimr@ cases (2.1%), Renal
failure was observed in 1 case (1.1%). Benton e{28116) reported that placental
abruption occurred in 6.4% of cases. HELLP syndrovas reported in 12.8% of the
above cases’. Sibiude et al. (2012) reported that severe materamplications,
including HELLP syndrome (5.2%) were diagnosed méequently. Placental
abruption was reported in 6.4% of castsChappell et al. (2013) reported that
HELLP syndrome occurred in 2 cases before 35 weakk none after 35 weeks.
Placental abruption was reported in 4 cases b&®neeks? Villalain et al. (2020)
reported that severe maternal morbidity occurred4in8% of cases. HELLP
syndrome was reported in 13.5% of cases with paegusia and 5.8% of cases
without preeclampsia. Abruptio placentae occurred 8.7% of cases with
preeclampsia and 21.2% of cases without preeclampsi= 0.01? Verma et al.
(2022) reported that one woman developed acutel failare postpartum. Severe
maternal complications, including HELLP syndromed gplacental abruption, were
more common in the preeclampsia gr8tiphe findings of this study are comparable

to existing literature.

FETAL OUTCOMES- BIRTH WEIGHT, NICU ADMISSION (Tabl&4,16)

In this study, out of 94 newborns, 37 cases (39.48@ a birth weight 0£2.5 kg

(normal birth weight), while 29 cases (30.9%) welassified as low birth weight
(LBW). 17 cases (18.1%) had very low birth weighit BW), and 11 cases (11.7%)
had extremely low birth weight (ELBW). Out of 94 wigorns, 39 cases (41.5%)

required NICU admission, while 55 cases (58.5%)mdilrequire intensive care.

Benton et al. reported that mean birth weight wgsifscantly lower in their study
participants (1855 + 721 gJ. NICU admission was required in 27.7% of newbdins.

Sibiude et al. reported that the mean birth weights 2144 g in their cases with
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56.7% requiring NICU admissidfl. Chappell et al. reported that the median birth
weight was 2420 g (IQR: 1620-3125 g) for babiesvdedd before 35 weeks, 2820 g
(IQR: 2340-3340 g) for those delivered between B8 86+6 weeks, and 3278 g
(IQR: 2980-3560 g) for those delivered after 37 kgeeNICU admission was
required in 53% of babies born before 35 weeks @apto 36% between 35 and
36+6 weeks and 6.4% after 37 wedk¥illalain et al. (2020) reported that the mean
birth weight was 664 + 445 g. NICU admission waguieed in 81.4% of cases, with
higher rates in cases with preeclampsia (83.2%) thi#hout preeclampsia (75%)
FA/erma et al. (2022) reported that the mean birtightewas 2.6 + 0.69 kg in the
complicated group and 2.8 + 0.52 kg in the uncooapéid group. NICU admission
was required in 10% of the complicated group a@dBof the uncomplicated group

BSimilar trends have been reported in previous stidiiblished by other authors.

PLGF LEVELS IT'S ASSOCIATION WITH PREECLAMPSIA WITHAND

WITHOUT SEVERE FEATURES AND ECLAMPSIA (Table 19 aRé)

In this study, Out of 94 pregnancies, 59 cases8f6p.were classified as having
abnormal PIGF levels, while 35 cases (37.2%) hacthabPIGF levels. Among cases
with abnormal PIGF levels, the majority (37 ca®a7%) had severe preeclampsia,
while 9 cases (15.3%) progressed to eclampsia,ligiging a strong correlation
between low PIGF levels and the severity of dise&secontrast, only 13 cases
(22.0%) with abnormal PIGF levels had preeclampsihout severe features. On the
other hand, among cases with normal PIGF levelga3gs (88.6%) had preeclampsia
without severe features, while only 4 cases (11.d&eloped severe preeclampsia,
and none progressed to eclampsia. The Chi-squdoe wd 39.36 and the highly
significant p-value of 0.001 confirm a strong anatistically significant association

between low PIGF levels and disease severity.
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Also among cases of preeclampsia without severeiresy the majority (31 cases;
88.6%) had PIGF levels above 100 pg/mL. 12 case4%4) had PIGF levels between
51-100 pg/mL, while only 1 case (3.2%) had PIGFelewbetween 12-50 pg/mL.

Among cases of severe preeclampsia, the largegiogion of cases (25 cases;
80.6%) had PIGF levels between 12-50 pg/mL. Onkades (11.4%) with severe
preeclampsia had PIGF levels above 100 pg/mL. Aneasgs of eclampsia, 1 case
(100%) had PIGF levels below 12 pg/mL. Additionabycases (16.1%) of eclampsia
had PIGF levels between 12-50 pg/mL, and 3 case$%d had levels between 51—
100 pg/mL. The Chi-square value of 57.96 and tydliisignificant p-value of 0.001

confirm a statistically significant association ween low PIGF levels and the

severity of preeclampsia.

Benton et al. reported that low PIGF levels wegaificantly associated with severe
preeclampsia and eclampsia. Severe preeclampsiadiageosed in 8.5% of low
PIGF cases, while no cases were reported in thealoPIGF group (p < 0.001].
Sibiude et al. reported that the odds of developseyere preeclampsia were
significantly higher in women with low PIGF levdls12 pg/mL) (OR = 216, 95% CI:
18-2571). The predictive value of PIGF for sevaeeplampsia was high (p < 0.001)
19 Chappell et al. reported that low PIGF levelsengignificantly associated with the
development of severe preeclampsia. Sensitivitypfedicting preeclampsia within
14 days of testing was 96% for PIGF <5th centild 88% for PIGF <12 pg/mP°
Villalain et al. (2020) reported that an sFlt-1/Pl@tio >655 was almost always
associated with preeclampsia or fetal growth retsbn. Severe features of
preeclampsia were present in 77.3% of cases withgmpsia at delivefj.These

results are strongly supported by existing litenatu
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PLGF WITH FGR (Table 21)

Out of 94 pregnancies, 36 cases (38.3%) were coatplli by FGR, while 58 cases
(61.7%) had normal fetal growth. Among the pregmswith abnormal PIGF levels,
34 cases (57.6%) were associated with FGR. Onlgs2< (5.7%) with normal PIGF
levels were complicated by FGR. Among cases with®R, 33 cases (94.3%) had
normal PIGF levels. The Chi-square value of 25108 the highly significant p-value

of 0.001.

Benton et al. showed that low PIGF levels had aitieity of 98.2% and specificity
of 75.1% for identifying FGR, confirming that lowl&F is a strong marker for
placental insufficiency leading to FGRSibiude et al. showed that low PIGF levels
were significantly associated with FGR, with a s&évity of 91% for detecting FGR
(p < 0.001)° Chappell et al. showed that low PIGF levels weignifcantly
associated with FGR, with a sensitivity of 93% poedicting small for gestational age
(SGA) infants born below the 1st cenfifevillalain et al. (2020) found that FGR was
present in 84.9% of cases with preeclampsia ardP®0f cases without preeclampsia
at delivery. Severe FGR (stage Il or IV) was mivegjuent in the preeclampsia group
B2 Sung et al. (2017) showed that low PIGF levelsevetrongly associated with FGR
(OR = 0.143; 95% CI: 0.025-0.806; p = 0.0%7yerma et al. (2022) found that low
PIGF levels were significantly associated with F&Rhis finding is consistent with

previous studies found in the literature.

PLGF LEVEL AND ITS ASSOCIATION WITH MATERNAL COMPICATIONS

(Table 23)

In this study, Renal failure was observed in 1 ¢as&) and was linked to abnormal

PIGF levels, though the association was not siedit significant (p = 0.62).
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Postpartum hemorrhage occurred in 2 cases (2.196)jrothe abnormal PIGF group
and one in the normal PIGF group, with no signiiicdifference between the two
groups (p = 0.60). HELLP syndrome was reportedlircdses (11.7%), with 7 cases
(11.9%) in the abnormal PIGF group and 4 casest¥)Lin the normal PIGF group,
indicating no significant difference between grogps- 0.61). Notably, there were no
reported cases of disseminated intravascular catgnl (DIC), cerebrovascular

accident, or respiratory distress in either group.

Benton et al. reported that placental abruption sigsificantly higher in the low
PIGF group (16.1%) compared to the normal PIGF gr@%0) (p < 0.001). HELLP
syndrome was also more common in the low PIGF gfb&ibiude et al. found that
low PIGF levels were associated with a higher iaome of maternal complications
such as HELLP syndrome and placental abruption @0e1)*° Chappell et al. found
that low PIGF levels were associated with a highecidence of maternal
complications, including placental abruption andLHE syndrome? Villalain et al.
(2020) found that HELLP syndrome, abruptio placentand severe hypertension
were more common in cases with sFlt-1/PIGF >655ef&ehypertension was present
in 19.5% of cases with preeclampsia and 5.8% witlppaeclampsia (p = 0.033.
Verma et al. (2022) reported that low PIGF leveksravassociated with increased
maternal complications, including postpartum acwémal failure and HELLP

syndromée®

In contrast, several previous studies found a g&otink between low PIGF levels
and maternal complications. Benton et al. reposeghificantly higher rates of
placental abruption and HELLP syndrome in womerhwdw PIGF (p < 0.001%%

Sibiude et al. also found a significant associati@tween low PIGF and HELLP

syndrome/abruption (p < 0.00%) Chappell et al. and Villalain et al. (2020) sinly
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noted increased rates of placental abruption, sevsmertension, and HELLP
syndrome in pregnancies with low PIGF or high dFRIGF ratios. Verma et al.
(2022) observed maternal complications such agppdsim renal failure and HELLP
syndrome associated with low PIGF. This findingasistent with previous studies

found in the literature.

PLGF LEVEL AND ITS ASSOCIATION FETAL OUTCOMES(NICU

ADMISSIONS, BIRTH WEIGHT) (Table 24 and 27)

In this study, Among cases with abnormal PIGF Ilgevell cases (18.6%) had
extremely low birth weight (ELBW) (<1.0 kg), whilgone of the cases with normal
PIGF levels were in this category. Similarly, 13es (22.0%) with abnormal PIGF
levels had very low birth weight (VLBW) (<1.5 kgpmpared to 4 cases (11.4%)
with normal PIGF levels. Low birth weight (LBW) (£&kg) was reported in 22 cases
(37.3%) with abnormal PIGF levels, compared to §esa(20.0%) with normal PIGF
levels. In contrast, normal birth weigh#2(5 kg) was more common among cases
with normal PIGF levels (24 cases; 68.6%) compacethose with abnormal PIGF
levels (13 cases; 22.0%). The Chi-square valudf®and the highly significant p-
value of 0.001 confirm a statistically significaagsociation between low PIGF levels
and poor fetal growth. Among cases with abnorm@mPlevels, 32 cases (54.2%)
required NICU admission, compared to only 7 cafs006) with normal PIGF
levels. In contrast, most newborns with normal PI&Fls (28 cases; 80.0%) did not
require NICU admission, compared to 27 cases (4b\W8#h abnormal PIGF levels.
The Chi-square value of 10.60 and the highly sigaift p-value of 0.001 confirm a
statistically significant association between loWGP levels and increased NICU
admissions. Also among newborns requiring NICU adion (39 cases; 41.5%), the

majority (23 cases; 74.2%) had PIGF levels betw#2r50 pg/mL, and 8 cases
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(29.6%) had levels between 51-100 pg/mL. Notalbig, dnly case with PIGF levels
below 12 pg/mL resulted in NICU admission. Onlyases (20.0%) with PIGF levels
above 100 pg/mL required NICU admission. Among saset requiring NICU

admission (55 cases; 58.5%), the majority (28 ¢e8@9%) had PIGF levels above
100 pg/mL, and 19 cases (70.4%) had levels betvs&ed00 pg/mL. Only 8 cases
(25.8%) with PIGF levels between 12-50 pg/mL avdil#CU admission. The Chi-
square value of 23.29 and the highly significanvahie of 0.001 confirm a
statistically significant association between IolGP levels and the need for NICU

admission.

Also among newborns requiring NICU admission (38esa 41.5%), the majority (23
cases; 74.2%) had PIGF levels between 12-50 pgdmd. 8 cases (29.6%) had levels
between 51-100 pg/mL. Notably, the only case wiBFPlevels below 12 pg/mL
resulted in NICU admission. Only 7 cases (20.0%lh WiGF levels above 100 pg/mL
required NICU admission. Among cases not requitMi@U admission (55 cases;
58.5%), the majority (28 cases; 80.0%) had PIGRElEeabove 100 pg/mL, and 19
cases (70.4%) had levels between 51-100 pg/mL. Qndgses (25.8%) with PIGF
levels between 12-50 pg/mL avoided NICU admissibime Chi-square value of
23.29 and the highly significant p-value of 0.0Qdnfirm a statistically significant

association between low PIGF levels and the neeNi©GU admission.

Benton et al. (2016) reported that NICU admissioaswequired in 27.7% of
newborns from the low PIGF group compared to 10ia%e normal PIGF group.
Low birth weight was significantly more common hretlow PIGF group (p < 0.001)
. Sibiude et al. reported that the mean birth wevggs significantly lower in the low
PIGF group. NICU admissions were more common amugborns from the low

PIGF group (56.7%) compared to the normal PIGF gi@u< 0.001}° Chappell et al.
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found that low PIGF levels were associated withreased rates of NICU admissions
and low birth weights. Sensitivity for predictingweerse fetal outcomes was 96% for
PIGF <5th percentil& Villalain et al. (2020) reported that NICU adméssiwas
required in 83.2% of cases with preeclampsia afd @bcases without preeclampsia.
Birth weight was significantly lower in cases witigh sFlt-1/PIGF ratios (p < 0.01)
B2 verma et al. (2022) found that low PIGF levels evessociated with lower birth
weight and increased NICU admissidhsThese findings are in alignment with

studies conducted earlier.

PE WITH AND WITHOUT SEVERE FEATURES OF ECLAMPSIA ADI

MATERNAL COMPLICATIONS (Table 28)

In this study placental abruption was reported itaées (6.4%), with 1 case (100%)
occurring in the group with PIGF levels <12 pg/midéeb cases (16.1%) in the 12-50
pg/mL group. No cases of abruption were reportedhan higher PIGF categories,
indicating a significant association between loPllevels and placental abruption
(p = 0.001). Renal failure was reported in onlyase (1.1%), which occurred in the
12-50 pg/mL group (p = 0.56, not statistically #igant). Postpartum hemorrhage
(PPH) occurred in 2 cases (2.1%), one case in2kBA.pg/mL group and one case in
the >100 pg/mL group, with no significant assocat{p = 0.83). HELLP syndrome

was reported in 11 cases (11.7%) and was fairlylgwaistributed across all PIGF

categories, with 4 cases (12.9%) in the 12-50 pggmdup, 3 cases (11.1%) in the
51-100 pg/mL group, and 4 cases (11.4%) in the >dd@IthL group (p = 0.98, not

statistically significant).

Benton et al. (2016) showed that severe preeclanpss associated with higher rates
of placental abruption (16.1% in the low PIGF grpudELLP syndrome, and low

birth weight compared to mild preeclampSi&ibiude et al. (2012) found that severe
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maternal complications such as HELLP syndrome daceptal abruption were more
frequent among cases of severe preeclampsia WithPIGF levels (p < 0.00Z5.
Villalain et al. (2020) found that maternal comptions such as abruptio placentae
and HELLP syndrome were more common in cases vétlere preeclampsia and
high sFlt-1/PIGF ratio& Chappell et al. (2013) reported that severe malterna
complications such as HELLP syndrome and placeitalption were more common
in cases of severe preeclampsia with low PIGF &eThese results are comparable

to findings in previous literature.
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CONCLUSION

The study demonstrated a significant associatitwden low serum placental growth
factor (PIGF) levels and adverse maternal and fet#icomes in pregnancies
complicated by preeclampsia and fetal growth retstn (FGR). Low PIGF levels

were strongly linked with the severity of preeclaap with a higher incidence of
severe preeclampsia and progression to eclampsas#gs with abnormal PIGF levels.
Abnormal PIGF levels were also significantly asated with fetal growth restriction,

low birth weight, and increased rates of NICU adiioigs. Furthermore, maternal
complications such as placental abruption and HEEyRIrome were more frequent
in cases with low PIGF levels. These findings ssg¢igat measuring PIGF levels can
serve as a valuable early marker for identifyinghhiisk pregnancies and guiding
timely intervention to improve maternal and neohatatcomes. Our study has a

limited sample size could have added more stretaogtihe study.

LIMITATIONS

Limitations of the present study is its relativetpall sample size, a larger sample size

could have added to the strength of the study.

Secondly the PIGF estimation was done at one pmity that is at the time of

admission to the labor ward.

PIGF estimation done in the first trimester arourid 13wks helps in the early
prediction of preeclampsia and its adverse outcomdegositive test and early
prediction of the condition and helps the clinictanintervene at the appropriate time
thereby reducing both maternal and fetal adverdeoowes. Our study was a cross

sectional one and we have studied only one bio enark
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SUMMARY

The study included 94 pregnant women and examimedssociation between serum
placental growth factor (PIGF) levels and materauadl fetal outcomes in cases of
preeclampsia and fetal growth restriction (FGR)e Tiajority of participants (44.7%)

were aged 21-25 years, while 60.6% were primigeavidost deliveries occurred in

the late preterm period (34 to <37 weeks), accagnitor 37.2% of cases. The PIGF
were abnormal in 59 cases (62.8%) and normal iceées (37.2%). Fetal growth
restriction was identified in 38.3% of cases, artli7% of cases had abnormal

Doppler findings.

In terms of preeclampsia severity, 46.8% of casesevelassified as preeclampsia
without severe features, 43.6% had severe preesiampnd 9.6% progressed to
eclampsia. PIGF levels were classified as abnorm@2.8% of cases, which showed
a statistically significant association with presaupsia severity (p = 0.001). Among
cases with abnormal PIGF levels, 62.7% had seveeeclampsia, and 15.3%
progressed to eclampsia. Abnormal PIGF levels vadse significantly associated
with FGR (57.6% of cases with FGR had abnormal Plé¥els, p = 0.001).

According to the NICE PIGF classification there warse case of PIGF level <12
pg/mL which was a case of eclampsia and 31 casesiwe¢he range of 12-50 pg/mL

and 27 cases were in the range of 51-100 pg/mlL3&rmhses were with >100 pg/mL.

The study reported significant differences in bidtleight based on PIGF levels.
Extremely low birth weight (ELBW) was observed i8.6% of cases with abnormal
PIGF levels, compared to none in the normal PIGRigr(p = 0.001). Low APGAR
scores at 1 minute and 5 minutes were more commaases with abnormal PIGF

levels (p = 0.02). NICU admission was required $2% of cases with abnormal
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PIGF levels compared to 20.0% of cases with nof@F levels (p = 0.001). Out of

the 90 cases (95.7%) were live births with higlesaif low birth weight newborns.

Maternal complications were also linked to abnorRI&F levels. Placental abruption
occurred in 10.2% of cases with abnormal PIGF Evebmpared to none in the
normal PIGF group (p = 0.001). HELLP syndrome wegorted in 11.9% of cases
with abnormal PIGF levels but was not significardliferent from cases with normal
PIGF levels (p = 0.98). Postpartum hemorrhage oedum 1.7% of cases with
abnormal PIGF levels and 2.9% of cases with nomi&@lF levels (p = 0.83). The
association between low PIGF levels and severernmateomplications suggests that

PIGF could serve as an early marker for pregnaatated complications.
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Annexures

ANNEXURE — | - INFORMED CONSENT FORM

“ASSOCIATION OF SERUM PLACENTAL GROWTH FACTOR IN P RE-
ECLAMPSIA AND FGR WITH MATERNAL AND PERINATAL
OUTCOMES-A ONE YEAR CROSS SECTIONAL STUDY”
Introduction: Preeclampsia is one of the most dangerous disorelated to
pregnancy which affects 2%-8% of all pregnanciesiaralso associated with adverse
maternal and new born outcomes. Even in the praseat our capacity to predict
maternal and perinatal outcomes remains poor. Mainthe diagnostic test have
shown various degrees of predictive accuracy. is $study the role of angiogenic
biochemical markers placental growth factor(PLGF)
Explanation of procedure: In this study 2ml of venous blood sample willta&en
for the testing a parameter of blood (PIGF) whichynhelp us in predicting the
maternal and perinatal outcomes subsequently. Yibbevfollowed till delivery and
discharge to know the possible outcomes of youthadbaby.
Withdrawal from participation in the study: Participation in this study in
voluntary. You will be free to decide whether @rfcipate in this study or continue
participation once enrolled. In case you decidevithdraw your participation, you
are free to do so. However, please convey theideds the principal investigator.
Possible benefits from participating in the study: You will be benefitted by
participating in this study. The data gathered alilo help 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 to identify you. Your identityl never be revealed. The data
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collected from you will be kept confidential andlymprocessed or aggregated data
will be used for publication.

Financial incentives: You will not receive any payment for participafiin this
study.

Cost of investigationsdone during the course of study will be paid by ghncipal
investigator.

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisteedscientific purpose and or
presented to scientific groups. However, your iigmvill never be revealed.
Questions: In case of any questions with regard to this stydy, are free to contact:
Dr Harsha Hegde, Chairperson, Ethical committee JOIMC, 0831-2473777
Extension 4052.

Legal rights: By signing this consent form, we are not waviny @ your legal

rights
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CONSENT STATEMENT

I am making a voluntary decision to participatethe study “Association of serum

placental growth factor in pre-eclampsia and FGRhwnaternal and perinatal

outcomes-A one-year cross sectional study”. Mynaigre below indicates that |

have decided to participate and | have read thernmdtion provided above or the

information provided above has been read to méhénlanguage that | understand

best. | was given the opportunity to ask questams that they have been answered

to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE — Il - SCREENING FORM

Screening number: I:I:I:I:I IPnumbe] | | | | | |

Date of screening (dd-mm-yyyy): LT L LT T 1

Firstname:|||||||||||||||||

Middle name: | | | | | | | |

vastname: [ [ [ [ [ [ T [ ||

Age (years): |:|:|
Address: H.no. - I:I:I:I

sweet- [T T T T T TTTTTT]

Tauka-| | [ [ [ [ [ [ ] ]]

District—| | | | | | | | |

Phone number

Registered

Unregistered

Eligibility : E®-1,NO -2
Singleton pregnancy
> 20 weeks gestation

Patient with USG (<20weeks)

HinlnN

Preeclampsia(BP and proteinuria)

Is she eligible? If eligible, consentimtaken.

[]
Consent:
Does the woman agree to participate? |:|

Enrollment done:
Investigator's name :

Signature :
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ANNEXURE: Il PROFORMA

“Association of serum placental growth factor in pe-eclampsia and FGR with

maternal and perinatal outcomes-A one-year cross stonal study”

Screeningld:l | | || | Enrollmentnumber:|:|:|:|

Firstname: | [ | | J[ | [ | |

Middle name: | | | | | | | |

vastname: [ [ [ [ [ [ T [ ||

Age (years): [ ][]

Date of £ visit@dd-mm-yyyy): [ | | [T | [ [ [ | |

COMPLAINTS AND HISTORY OF PRESENTING COMPLAINT: (Y es-1, No-2)
Period of amenorrhea (in months)
Duration of pain abdomen(days/hours)
Duration of leak per vagina(hours)

Duration of bleeding per vagina(hours)

ooty

Perception of fetal movements (Yes/No)
Any history of the following at the time of admigst
(YES-1,NO -2)

Headache

Blurring of vision

Persistent severe Epigastric pain

Seizures

ERERERE

Antenatal history:

a. Regular Antenatal visits
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Obstetric history:

Married Life (years) : |:|:|
Consanguinity: |:| YES - 1, NO - 2)

If yes,

Degree of consanguinity: T

Obstetric score:

Contraceptive use: |:| EGr- 1, NO - 2)
Menstrual history:

Menarche (age in yearsED

Last menstrual period (dd-mm-yyyy): | | | | | | | | |

Expected date of delivery (dd-mm-yyyy): L | [ ]

Period of gestation (weeks/ days): | | | | | |

Past History :
YES-1,NO -2
a. Known case of Diabetes mellitus : I:I

If yes, Duration (in years) : |:|:|

Treatment received : | | | | | | | |

b. Known case of Hypertension : |:|

If yes, Duration (in years) : |:|:|

Treatment received : T TTTTTT]

c. Known case of Cardiac disorder : |:|

If yes, Duration (in years) : [T ]

Treatment received : | | | | | | | |

d. Known case of Hypothyroidism. : I:I
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If yes, Duration (in years)

Treatment received : | | | | | | | | | |

e. H/O any surgery in past ; |:|
Personal History :

YES-1,NO-2
Bowel and bladder normal I:I

General physical examination-

Height (in centimeters) |:|:|:|
Weight (in kilogram) [T T ]
BV [T 1]

YES-1,NO -2
Pallor
Icterus

Pedal Oedema

[]
[ ]
[ ]

Blood pressure (mmHg) L1 | |/|:i |

Pulse rate (beats per minute) LT T 1

Systemic examination:

Per Abdomen:

Size of uterus(weeks) |:| |:|

Presentation

Fetal heart sound(bpm) ] L]

Cardiovascular:

Page 122



Annexures

Respiratory

CNS

Investigations

Date (dd-mm-yyyy):

Blood Group:

Haemoglobin (g/dl):

Platelets

HIV:

HbsAg:

VDRL:

Urine routine and microscopy-
Proteinuria

Liver function Test-

Total Bilirubin
SGOT

SGPT

Serum LDH

Renal function Test-

Uric acid
Urea

Serum Creatinine

|:| (Non- reactive — 1, Reactive — 2)
I:I (Non- reactive — 1, Reactive — 2)

I:I (Non- reactive — 1, Reactive — 2)

Placental growth factor (Yes-l,No-ZD

Result

Obstetric Scan report-

(T[]
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NORMAL(1) [ ]
ABNORMAL(2)

Doppler—

NORMAL(1)- [ ]
ABNORMAL(2)

DELIVERY OUTCOME -

Mode of delivery -

Vaginal delivery |:|

C section I:I

Indication of C-sectiof |~ [ [ [ |

DIAGNOSIS
Maternal outcomes-

Peripartum Complications:
1) PPH
2) DIC

3) HELLP syndrome

4) Abruption

5) Sepsis

6) Cerebrovascular accident

7) Respiratory Distress/Pulmonary complication.
8) Acute kidney injury

9) Maternal death

10) Any other.
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ICU admission (Yes-1/No-2) [ ]

Duration of stay [T ]

Condition at discharge

FETAL OUTCOME -
(Live Birth-1,Still Birth-2,IUFD-3, I:I

Perinatal Death-4,)

Birth weight- |:|
APGAR

At 1 mins [ ]/10
At 5 mins [ ] no
NICU admission(yes-1/no-2) [ ]

ANY OTHER FETAL/MATERNAL COMPLICATIONS

Please Specify
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MASTER CHART
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NSP_| 30| 30-09-2024| 10096101 UNKNOWN | UNKNOWN |35+0 12 | PRIMI 65| 68 | 2508542388 162/110 132] 36 c 58 O+ [124] 78K 1 [33]26]352] 0962 52 [Y[N SEVERE PE 1 |78
JQM | 33| 05-10-2024 | 10095635 07-11-2024 | 25-01-2024 |35+0 16 | GaPaL3 65] 62 | 3017559834 15019 7434 c 0 O+ [111] 98K 06 |20 22| 180] 07 [42 138 [N|Y PE WITH FOETAL 7 |89
NM 07-10-2024] 10096718 6-10-2024 | 24-01-2004 |37+2 1| _PRIMI 60] 64 | 27.4609375 66/100 8832 c 0 O+ [124] 2.2 08 [20[22]360] 08 4 475 Y [N SEVERE PE 4 6|7
MAM | 24 23-09-2024 | 10093265 9-02-2024 | 23-02-2024 |30+3 4 | Gapel2 56 92 | 12.95699433 68/110 102] 28| UNSTABLE| 142 O+ [101] 80K 13 [3434]280] 08 6 338 | N| Y | SEVERE PE WITH FGR 2 |68
SIK_| 27 04-10-2024] 10095945 6-11-2024 | 23-02-2024 |33+6 3 |_PRIMI 50] 64 | 25.74462891 76/102 9130 c 30 O+ [115] 1.2L [NIL| 0.76 | 16 | 16| 220] 0.8 |54 92.6 | N| Y | _SEVERE PE WITH FGR 4 (8|9
SVD | 23| 04-04-2024] 10051683 | 2 | 31-05-2024 | 25082023 [37+6] 1 | 2 | 2 | 2 | 2 |2|2|25] PRIMI | 2 | 2 | 1 | 2| 2 |154| 66 24.85353535| 1 | 2 | 1| 150/94] 1 | 86|36 c 166 | 2|B+| 93| 2L | 2 | 064 | 20]24]300] 0826 1 793 [N | Y PE with FGR 2(2]2]2|2]2|2]2]2[1]2] 28 |7]9]2
LAK | 24| 20-04-2024] 10055206 | 1 | 08-06-2024 | 02-09-2023 [33+2| 1 | 1 | 1 | 2 | 1 [2|2| 1 | PRMI | 2 | 2 | 2 | 2| 2 |148| 523847781065 1 | 2 | 1 [164/100] 2 _ |100] 30 c 168 | 2 |B+|122] 48K | 3 | 092 [30]32]|320] 1 |82 2 561 |N| Y | SEVEREPEWITHHELLF |2 2|22 2 2|2 |1 2 1]2] 12 |[6|7[1
MGM | 30| 22:04-2024 | 10055444 | 1 NIL NIL_[NIL| 1 | 1 [ 1] 1 | 1 [1]2][15] PRMI | 2 | 2 | 2 |2 2174 88| 1579571281 | 1| 2| 1 [164/106] 2 _ |11036 c 158 | 2 |A+|116]186L] 2 | 0.8 | 28]26]|380] 08|78 3 75 [N Y ECLAMPSIA 2(2|2|2|2]2|2|2|2|1]2] 23 |8]9]2
PSK | 25|24-04-2024| 10056023 | 1 | 13-04-2024 | 06-07-2023 [37+0| 2 | 2 | 2 | 2 | 2 |2|2| 2| PRMI | 2 | 2 | 2 |2|2|150| 60| 2020166667 | 1| 2|1 [15400] 1 |102|36 c 148 |2|A+|118[14L| 3 | 09 30|24 250| 11| 7 1 121 [N Y PE"E’)'ITSFHRFSQAL 22|2|2|2|2|2|2|2|1|2| 31 |8|9]|2
SAP | 34]10-04-2024] 10052932 | 1 | 24-03-2024 | 18-08-2023 [33+5] 1 | 1 | 1 | 1 | 2 [1]2] 6 |GaPILIAL| 2 | 2 | 2 | 2| 2|148/50] 416176 | 1] 2|1 [160120] 2 [120]32 c 134 |2 |AB-| 14 [ 17| 4 | 09 |24]32]|320] 09 |82 3 233 | Y | N ECLAMPSIA 202222222212 148 |6] 7|1
GAP | 26|10-04-2024| 10052887 | 2 | 07052024 | 01082023 [36+1| 2 | 2 | 2 | 2 | 2 |2|2| 4| G2a1r | 2 | 2 | 2 |2|2|154| 563452232143 | 1| 2| 2 | 4000| 1 | 90|36 c 152 | 2|A+|125/16L| 1 | 06 | 22|20 260 06 |42 1 182 [N Y PEV[V)'ITS?;SS?AL 22)2)2|2|2|2|2|2|1|2| 27 |7]9]2
ADH | 31|22:04-2024| 10056673 | 1 | 22052024 | 15082023 [3a+2| 1 | 1 | 2 | 2 | 2 |2|2| 7| G2 | 2 | 2 | 2 |2|2|144|48| 430375 |1|2|1|170104] 2 |o2|34 c 152 | 2| B+|105/ 150 | 4 | 09 |32|20|302| 09 |64 2 24 |N|Y AB?\IE(\J/:I\?ifED\(,JVQER 22|2|2|2|2|2|2|2|1|2| 18 |8]9]|1
PSG | 31| 03-05-2024| 10058206 | 2 | 19-052024 | 12-08-2023 [37+6] 1 | 1 | 2 | 2 | 2 |2|2| 12| GoPaia | 2 | 2 | 2 | 2| 2|150| 523899778107 | 1| 2 | 1 |162/100] 2 | 88|38 c 142 | 2 | A+ |125] 60K | 1 | 03 |32]34|300] 08 4 2 184 |N|Y | SEVEREPEWITHHELLF |2 | 2| 2|22 ]2 2]1]2]1]2] 23 [7]8]2
PSS | 22| 09-05-2024 10059465 | 2 | 25052024 | 19-082023 [37+5] 1 | 1 | 1 | 2 | 2 |2]2| 2 | PRMI | 2 | 2 | 2 | 2| 2152 54| 3664471879| 1| 2 | 2 [166/102] 2 | 8636 c 158 | 2 [AB+|118] 60K | 2 | 0.8 | 24]28] 420] 08 |52 2 42 [N|Y| SEVEREPEWITHHELLF | 2| 2| 2| 2|22 2[1]2[1]2] 18 |7]9]2
PSG | 21|16-05-2024] 10060934 | 2 | 20-06-2024 | 15-09-2023 [33+4] 1 | 2 | 2 | 2 | 2 |2|2|15] PRMI | 2 | 2 | 1 | 2|2 [146[50] 41052 |1 2|1 [i60/10] 2 [110[34 c 168 | 2| B+ | 10 [98K | 2 | 1 |24]20]|360] 08|42 2 34 [N|Y| ABRUPTIOPLACENTA |2 |1|2|2|2|2|2|2|2|1]2] 15 |8]9]1
SPV_| 23] 26-06-2024] 10079019 | 2 | 03-09-2024 | 26-11-2023 [34+3] 1 | 1 | 1 | 1 | 2 [1]2] 1 | PRMI | 2 | 2 | 2 | 2| 2|148] 58| 3092865636 1| 2 | 1 [162100] 2 | 92|32 c 136 | 2|O+| 12 [120] 2 | 08 |34]36|426] 1.1] 6 3 36 [N|Y| APHWITHECIAMPSA |2 |1|2|2|2|2|2]2|1]1]2] 21 |6]7]1
PNN | 25| 24-06-2024| 10070944 | 1 | 03-08-2024 | 10112023 |32+2| 1 | 1 | 1| 2 | 2 |2|2| 7 | ezPwa | 2 | 2 | 1 |2|2|142|51| 383798530 | 1| 2| 1 |160112] 2 |92|30 c 158 | 2| A+|133[120| 2 | 06 |36]34|200| 11 |42 2 303 |N|Y ABiEg:SiﬁggER 22|2|2|2|2|2|2|2|1|2| 13 |5]|7]1
AAP | 30| 21-06-2024] 10070315 | 1 | 23072024 | 18102023 [35+3] 1 | 1 | 1 | 1 | 2 |1|2| 2 | GePlll | 2 | 2 | 2 | 2| 2 |164] 72| 22.23996014 | 1| 2 | 1 |[164/110] 2 _|110[34 c 142 | 2| B+ |121]120] 3 | 1 [36]38320] 0858 3 24 [N|Y ECLAMPSIA 2(2|2|2|2|2|2|2[1]1]2] 18 |2]7]1
PIM | 38|05-07-2024| 10073977 | 2 | 31-08-2024 | 2511-2023 (3146| 2 | 2 | 1| 2 | 2 |2|2| 5 | GePwr | 2 | 2 | 1 |2]|2|15472| 2088387346 | 1| 2| 2| 14206| 1 |96|30 c 160 | 2| A+|116/16L| 3 | 09 [32]34|356| 1 |42 1 1525 N | ¥ A;EN‘(’JVF'{TMHAT_GE?O";’S_:R 22|2|2|2|2|2|2|2|1|2| 26 |5]|7]|1
RDK | 26| 27-07-2024] 10079399 | 2 | 12-10-2024 | 06-01-2024 [27+0] 1 | 1 | 1 | 1 | 2 |2|2| 1 | PRMI | 1 | 2 | 2 | 2|2 |142[50| 399304 | 1| 2|1 [i64112] 2 |50 24| UNSTABLE| 164 | 2 |[AB+|122| 18L | 2 | 12 |38|34|280| 1 |42 2 374 | Y | N| SEVEREPEWITHAEDF |2|2|2|2|2|2|2]|2]|2]|2]|1] 0615|672
MNO | 30| 07-08-2024| 10082117 | 1 | 09-08-2024 | 06-11-2023 [39+5] 1 | 2 | 2 | 2 | 2 |2|2| 2 | PRMI | 2 | 2 | 1 | 2| 2158/ 603085388889 | 1 | 2 | 1 |150/9% | 1 | 60|36 B 142 | 2|0+ |113] 16L] 1 | 09 [32]28]120] 08|32 1 50 [N|Y PE WITH BREECH 2(2]2]2]2]2]2]2]2[1]2] 22 |8|10]2
CPM | 24|20-08-2024| 10081985 | 1 | 20-08-2024 | 22-11-2023 [37+0| 2 | 2 | 2| 2 | 2 |2|2| 2| PrRmI | 2 | 2 | 2 |2]|2|154|57|3332163743| 1| 2| 1| 15406 1 |88|36 c 150 | 2| A+|126]23L| 1 | 08 |[30]32|350| 09/ 4 1 19 [N Y PEV[V)'ITS?;SSETAL 22)2|2|2|2|2|2|2|1|2| 25 |7]8]2
MVP | 32| 03-08-2024 10081111 | 1 | 17-10-2024 | 12-01-2024 [3135] 1 | 2 | 1 | 2 | 2 | 2| 2| 3 | PRMI | 2 | 2 | 2 | 2| 1|14448| 439375 | 1] 2| 1[i7010] 2 |106|28 C 130 | 2| O [125|21L | 2 | 08 | 28|35/ 400] 1 | 4 2 50 [N| Y| SEVEREPEWITHFGR |2 |2|2|2|2|2|2|2|2|1|2| 11 [6]7]1
SEVERE PE WITH FGR
AMT | 24|16-09-2024| 10091405 | 1 | 19-11-2024 | 13-022024 [30+6| 1 | 1 | 2 | 2 | 2 |2|2| 1| PRmi | 2 | 2 | 2 |2|2|148|50| 416176 |1|2|1|160/100] 2 |s8|26 c 152 | 2| A+ |121]16L| 2 | 07 |28]32|320] 09 |41 2 76 |N|Y| WITHABNORMAL 2|2|2]2|2|2]2|2|2|1]2| 14 |6|7|1
DOPPLER
SAP | 25| 26-09-2024 10091640 | 1 | 08-10-2024 | 18-12-2023 |38+5] 2 | 2 | 2 | 2 | 2 | 2| 2| 2 |GaPILIAL| 2 | 2 | 2 | 2| 2|146|50] 410552 | 1|2 |1[15006] 1 [92|2 c 146 | 2 | A+ |102] 18| 2 | 09 |30]32]| 320] 05 |42 1 103 [N|Y| PREVISCSWITHPE |2|2|2|2]2|2]2]2]2]1]2] 23 [7]9]2
SMG | 24| 27-00-2024| 10003615 | 1 | 12-10-2024 | 06012024 |37+5| 2 | 2 | 2| 2 | 2 |2|2| 2| PRMI | 2 | 2 | 2 |2|2|156|52| 4055769231 | 2| 2| 1| 14808 1 |90|36 c 140 | 2| o+ |128[218L| 1 | 06 20|18 220| 08 |68 1 697 | N| Y PEV[V)'ITS?;SS?AL 22|2|2|2|2|2|2|2|1|2| 26 |8]9]2
AAG | 30| 24-00-2024| 10093562 | 1 | 05-11-2024 | 30012024 [34+2] 1 | 2 | 2 | 2 | 2 | 2| 2| 7 |G4PIL1A2] 2 | 2 | 2 | 2| 2 |151] 58| 3155558859 2 | 2 | 1 |168/100] 2 _ |102|34 c 146 | 2| O+ |114]18L] 2 | 09 |18]20|300| 08| 3 2 745 |N| Y | SEVEREPEWITHPPROM | 2| 2| 2|22 2| 2]2]|2]|1]2] 22 |[6|8]1
DRT | 22|27-09-2024| 10094282 | 1 | 07-12-2024 | 02032024 |29+6| 1 | 1 | 2| 2 | 2 |2|2| 1| eea1 | 2 | 2 | 2 |2|2|146| 48| 4454774306 | 1| 2| 1 |170110] 2  |102| 28 B 122 | 2|A+|127|16L| 1 | 08 [ 28|20 30| 1 | 6 2 203 | N| Y ABSNEg:Sii\gQ‘ER 22)2|2|2|2|2|2|2|1|2| 1 |6|8|1
JBM |26 |27-00-2024| 10094301 | 2 | 02102024 | 27-12:2023 [36+1| 2 | 2 | 1| 2 | 2 |2|2| 2| PRmiI | 2 | 2 | 2 |2|2|150|52|3890778107 | 2 | 2| 1 [15802] 1 |o6|34 c 140 |2|A+|107] 20 | 2| 08 [18]|21|280| 1 |72 1 405 | N Y PEV[V)'ITS?;SS?AL 22)2|2|2|2|2|2|2|1|2| 24 |8]9]2
GSB | 27| 28-09-2024| 10094595 05-11-2024 | 30-01-2024 |34+6 1| 2 [1]2 PRIMI | 2 1 | 2| 2 |140] 44 | 5083677686 2 [ 1194116 104] 30 C 132 | 2| O+ [109] 18L 11 [16]18|280| 1 |64 3 576 [N | Y ECLAMPSIA 18 [7]9
AJM | 21|03-10-2024| 10095422 | 2 | 26-10-2024 | 08-01-2024 (36+5| 2 | 2 | 2 | 1 | 2 |2|2| 1| G2 | 2 | 2 | 1 |2]|2]|151|78| 1744780612 | 1| 2| 1 |14708| 1 |98|3a c 126 | 2|B+|105/34| 2 | 1 |20]|22|312| 08|74 1 107 PE"E’)'ITSFHRFSQAL 222|222 |2|2|2|1|2| 27 |7]8]2
SEVERE PE WITH BREECH
AMK | 20| 04-10-2024| 10050400 | 2 | 04-07-2024 | 29-09-2024 [26+6| 1 | 1 | 1| 2 | 2 |2|2| 1| PRMI | 2 | 2 | 2 |2|2|146|50| 410552 |1|2|1|170m10] 2 |100|24 B 120 |2|o+|118[17L| 3 | 09 |28]30|310| 09 |74 2 12 |Y|N|  WITHABNORMAL 22|2|2|2|2|2|2|2|1|2| o6 |3]5]|1
DOPPLER
RPT | 27| 04-10-2024] 10095747 | 1 _| 26102024 | 20-01-2024 [37+2| 2 | 2 | 2 | 2 | 2 |2|2| 7 | Garpalz | 2 | 2 | 2 | 2| 2 |162| 583385434007 | 1| 2 | 1| 154/98] 1 | 92|36 c 144 | 2 | A+ 137|150 2 | 07 | 16]18] 300] 08 |44 1 364 |[N| Y | PEWITHPREVIOUSLSCS | 2| 2| 2] 2| 2] 2]|2]|2]|2]|1]2] 26 |7]8]2
MUH | 35|18-12-2024| 10117348 | 1 | 19-01-2025 | 14-042024 [37+2| 2 | 2 | 2 | 2 | 2 |2|2| 7| @2a1 | 2 | 2 | 1 |2|2|150| 94| 1193413309 | 2 | 2| 2 | 150094 | 1 | 96|36 c 122 | 2| B-|102[21L| 1| 06 | 6|14 267| 05 |65 1 259 | N| Y PE"E’)'ITSFHRFSQAL 22|2|2|2|2|2|2|2|1|2| 31 |8|9]2
MIA | 24 03-01-2025] 10118198 | 1 | 26-01-2005 | 20-04-2024 |36+0|YES| 2 | 2 | 2 | 2 |2|2| 2 | GePilt | 1 | 2 | 1 | 1| 1[158|58|33.01843044| 1| 2 | 1 [160/104] 2 | 8336 c 134 | 2|0+ 56| 43K | 2 | 10 | 36|44 29| 09 8 2 128 |N|Y | SEVEREPEWITHHELLF | 2| 2| 2| 2] 2] 2]2]1]2]1]2] 21 [5[8[1
PAK | 34|04-01-2025| 10118697 | 2 | 16-01-2025 | 11-042025 |38+0| 2 | 2 | 1| 2 | 2 |2|2| 6| &A1 | 2 | 2 | 2 |1|2|152|66|2453076217| 1| 2| 1 |156100] 1 |98|36 c 156 | 2| o+ |115[208L| 2 | 052 |14|26| 368 | 06| 7 1 134 [N Y PEV[V)'ITS?;SSETAL 22)2)2|2)2|2|2|2|1|2| 25 |7]9]2
BSK | 24|24-12-2024| 10115607 | 1 | 13-01-2025 | 08042024 |36+4| 2 | 2 | 2| 2 | 2 |2|2| 1| PRMI | 2 | 2 | 2 |1|2|16264| 2780410922 | 1| 2| 2| 15490 1 |92|36 c 148 | 2|B+|109[24L| 1 [036|12|21|240| 05| 8 1 140 [N Y PE"E’)'ITSFHRFSQAL 22|2|2|2|2|2|2|2|1|2| 31 |8|9]2
SCB | 27| 16-12-2024] 10113704 | 1 | 16-02-2025 | 10052024 [31+5| 1 | 2 | 2 | 2 | 2 |2|2|25] PRIMI | 2 | 2 | 2 | 2| 2156 48| 4759895833 | 1| 2| 1| 150/90| 1 | 88|32 B 144 | 2 | A+ |104] 100 | 1 | 024 |16]25] 252] 07 |64 1 135 [N Y PE WITH BREECH 2(2|2]2|2]2]2]2]2|1]2] 106 |6]8]|1
ALA | 26]18-12-2024] 10114105 | 2 | 28-01-2025 | 23-04-2024 [34+1] 1 | 2 | 1 | 2 | 2 |2|2]15] PRMI | 2 | 2 | 2 | 2| 2|155] 62| 28.34677419] 1| 2 | 1 [164110] 2 |102|32 c 158 | 2| B+ | 11 [24L | 2 | 048 [24]14] 282] 09 |74 2 299 [N|Y SEVERE PE 2(2]2 2|2 2]2]2]2]1]2] 16 |6]8]1
RAK | 32|19-12-2024] 10114664 | 1 | 26:01-2025 | 19-04-2024 [35+3| 2 | 2 | 1 | 2 | 2 |2|2| 2 | Gepill | 2 [1MS| 1 | 2| 1[150[ 722034143519 2 | 2 | 2 | 146096 | 1 | 84|34 c 128 | 2 [AB+[119] 17L | 1 | 064 [12] 8 |357| 06] 3 1 202 |[N|Y | PEWITHPREVIOUSLSCS | 2| 2| 2] 2] 2] 2| 1]2]|2]|1]2] 27 [7]9]2
SMI_| 21| 21-12-2024] 10115157 | 2 | 09-03-2025 | 02-06-2024 [26+5] 1 | 1 | 1 | 1 | 2 [2]2] 2 | PRMI | 1 | 2 | 2 | 2| 2[15050] 447108 | 1] 2| 1[158/116] 2 |98 26| UNSTABLE| 156 | 2 | A+ [114]34L | 2 | 014 | 2 | 9|529| 05] 5 2 % [ Y|N SEVERE PE 2(2 22222 2]2]2]1][900GM
VLS | 22]17-12-2024] 10114091 | 2 | 26-01-2025 | 21-042024 [34+2] 1 | 1 | 1 | 1 | 2 [1]2] 2 | PRMI | 2 | 2 | 2 | 2| 2[152[50| 427424 | 1] 2] 1[150116] 2 |9 |32 c 148 | 2 |[AB-|131] 46L | 2 | 09 | 23| 8|545]066] 4 3 78 [N|Y ECLAMPSIA 2(2]2 2|2 2 22112 17 |6]9]|1
DAD | 30| 17-10-2024] 1009880 | 1 | 10-11-2024 | 04-12-2023 [36+5] 1 | 2 | 1 | 2 | 2 |2|2| 11| Gapelz | 2 | 2 | 2 | 2| 2|152]54|3664471879| 1| 2 | 1 [1520102] 1 | 8336 c 160 | 2] O [11.3] 22| 2 | 04 |32] 7| 290|074 1 1 114 |N|Y | PEWITHPREVIOUSLSCS | 2| 2| 2| 2] 2|2 2 2 2]1]2] 21 [7][8]1
NVB | 26| 16-12-2024| 10113608 | 1 | 17052025 | 10-08-2024 [24+5] 1 | 1 | 1 | 1 | 2 |2|2| 3 | PRMI | 2 | 2 | 2 | 2| 2 |148[ 62 27.06659729| 1 | 2 | 1 |170/120] 2 _ |102| 22| UNSTABLE |ABSENT| 2 |AB+| 9.3 | 23L | 3 | 0.88 | 37|10 381] 1.3 |58 2 50 | Y| N| SEVEREPEWITHAEDF |2|2|2|2|2|2|2|2]|2] 2] 1]600GM
SUM | 30[15-12-2024] 10112020 | 2 | 06-01-2025 | 01-042024 [37+0] 2 | 2 | 1 | 2 | 2 |2| 2| 5 | GePui | 2 | 2 | 2 |2 1 |154[110{ 8947272727 | 1| 2| 1 [154100] 1 | 96|36 c 132 | 2 | A+ |127] 41| 1 | 04 |14]25] 256]0.88| 66 1 160 | N | Y | PEWITHPREVIOUSLSCS |2 | 2] 2| 2] 2] 2]2]2]2]1]2] 32 [6]9]2
DSE | 23|26-12-2024| 10115994 | 1 | 09-0-2025 | 04-04-2024 (38+0| 2 | 2 | 1| 2 | 2 |[2|2| 5 | GePwa | 1 | 2 | 2 |2]|2|156|51|4216378316| 1| 2| 1 |15206| 1 |es|38 c 15 | 2| A-|129] 21| 1 | 07 |15|15| 283 |065|23 1 136 [N | Y PEV[V)'ITS?;SS?AL 22|2|2|2|2|2|2|2|1|2| 25 |8]9]2
RSK_| 33| 26-12-2024] 10116255 | 1 | 10-01-2025 | 03042024 [38+0] 2 | 2 | 2 | 2 | 2 | 2| 2] 10 |G4PILIA2| 2 | 2 | 2 | 2| 2 |150] 86 14.25770687 | 1| 2| 2 [150/100] _1__| 88|38 C 132 | 2| A+ 137|190 1 | 054 [17]14] 212] 07 |51 1 224 |[N| Y | PEWITHPREVIOUSLSCS | 2| 2| 2] 2| 2] 2]|2]|2]|2]|1]2] 33 |[8|9]2
PBY | 33]02:12-2024] 10116388 | 1 | 15:02-2024 | 21-Nov_[40+0| 2 | 2 | 2 | 2 | 2 [2]2] 2 | PRMI | 2 | 2 | 2 | 2| 2152 56| 3407397959 1| 2| 1| 146/90| 1 | 98|36 c 144 | 2| O+ |[112] 19| 1 | 023 | 8 |19] 364]063| 25 1 942 Y| N PE 2(2|2|2|2]2|2]2]2]1]2] 3 |7]8]2
SBK | 36]03-12-2024] 10114684 | 2 | UNKNOWN | UNKNOWN[34+5] 1 | 2 | 1 | 1 | 2 | 2] 2[105] GAP3L3 | 2 | 2 | 2 | 1| 1 |148] 52| 38.47781065] 1| 2| 1 [160124] 2 _ [110[32 c 140 | 2 | B+ [132]131L] 3 | 037 | 55]30] 269] 05 |24 2 185 |N| Y| SEVEREPEWITHFGR |2|2|2|2|2]2]2]2]2]1]2] 15 [5]7]1
SEVERE PE WITH BREECH
MLK | 26|26-11-2024| 10108924 | 2 | 16-02-2025 | 12052024 |26+0|YES| 1 |YES| YES| 1 |2|2| 1| PRMI | 1 | 2 | 1 | 2|2 |156| 48| 4750805833 | 1| 2| 1 |160110] 2 |86 |24 B 158 | 2| B+|102]23L| 3 | 064 | 9 | 25| 202|067|49 2 30 |N|[Y| WITHABNORMAL 22|2|2|2|2|2|2|2|1|2|es0em| 4|51
DOPPLER
PE WITH FOETAL
SGB | 40|22-11-2024| 10107883 | 1 | 16-01-2025 | 11042024 |38+3| 2 | 2 | 2| 2 | 2 |2|2| 3| PRMI | 2 | 2 | 2 |2|2|150| 56| 3362563776 | 1| 2| 2| 14402 1 |s4|38 c 136 |2|B+|88|21| 1 |084|8|21]|218]074|52 1 120 | N ISTRESS 22)2)2|2|2|2|2|2|1|2| 28 |7]9]2
SKL | 28|27-11-2024| 10109006 | 1 |UNKNOWN|UNKNOWN|26+0| 1 | 1 | 1| 1 | 1 |1]|2| 2| PRMI | 2 | 2 | 2 |2|2|142| 48| 4332725604 | 1| 2| 1 |1621114| 2 |s88|26 B 122 | 2| A+|132]220| 2 | 037 | 6 | 24| 184|0.85| 24 3 396 | Y| N Ec:g“ésgﬁ(mm 2(1|2|2|1|2|2|2|1|2|1|s540Mm| 0] 0] 2
SAG | 22|29-10-2024| 10109884 | 1 | 29-11-2024 | 22-02-2024 [36+6] 2 | 2 | 1 | 2 | 2 |2|2|15] PRIMI | 2 | 2 | 2 | 2| 2 |156| 524055769231 | 1| 2 | 1 |154/92] 1 | 90|36 B 154 | 2 | A+ [1L7] 1L | 1 | 064 |11]22|292|088] 6 1 102 [N|Y PE WITH BREECH 2022|2222 ]2]2|1]2] 28 |7]8]2
PMH | 24| 16-11-2024] 10106779 | 1 | 19-12-2024 | 12-Mar_[36+0| 2 | 2 | 1 | 2 | 2 |2|2]25] PRMI | 2 | 2 | 2 | 2| 2|141]53|3528764685| 1| 2| 1| 150/92] 1 | 9636 B 128 | 2| A+ |82 [192L] 1 | 036 12]28] 208]067|67 1 588 | N | Y PE WITH BREECH 2(2]2]2]2]2]2]2]2[1]2] 27 |8]9]2
NSG | 31]05-12-2024] 10111164 | 1 | 22-12-2024 | 15032024 [37+2| 1 | 2 | 2 | 2 | 2 [2] 2] 7 | PRMI | 1 | 2 | 1 | 1] 1[160/88|1452479339] 1| 2| 1 [164102] 2 | 88|36 c 148 | 2| O+ [11.2]302L] 2 | 084 [14] 8| 264]0.63| 7.4 2 64 |N|Y| SEVEREPEWITHFGR |2|2|2|2|2|2|2|2|2|1]2] 25 |6]9]2
YAS | 2815-11-2024] 10106120 | 1 | 22-12-2024 | 15032024 [35+2| 2 | 2 | 1 | 2 | 2 | 2| 2| 75| GaPD2 | 1 | 2 | 1 | 2| 1[155(50| 43586 | 1| 2| 1|160/100] 2 |96]34 c 142 | 2 | A+ |138] 78 | 1 | 065 | 21] 9] 368]0.39| 64 2 120 [N | Y | SEVEREPEWITHHELLF | 2| 2|22 2| 2|2 1]2]1]2] 26 [7]9]2
AAP | 38 19-11-2024] 10107253 | 1 | 17-01-2025 | 10-04-2024 [31+0] 1 | 1 | 1 | 2 | 2 | 2| 2| 15 |GaPlaDi| 2 | 2 | 2 | 1|1 [149[ 60| 2900638889 | 1 | 2 | 1 |162/114] 2  |106|32 B 144 | 2| A+]| 9 [ 60K | 2 | 023 | 45]18] 428]068|88 2 545 | Y | N| SEVEREPEWITHHELLF | 2|2 2| 2] 2] 2] 2]|1]2]|1]2] 1 [4]6[1
SSM | 19|19-11-2024| 10107120 | 1 | 01-01-2025 | 25032024 [36+0| 1 | 2 | 1 | 1 | 2 |2|2|15| PRI | 2 | 2 | 2 |2|2|152| 49| 4450478067 | 1 | 2| 1 [164112] 2 |124|32 B 132 | 2|A+|82| 90K | 3 |052|20]22300]077|7.2 2 212 [N Y SEVSV'TEHP%"F;LETT(ELLP 2(1f2f2)2)2|2|1|2|1|2| 21 |5]|7]1
USM | 34 30-11-2024] 10110989 | 1 | 25-11-2024 | 19-03-2024 [37+0] 2 | 2 | 2 | 2 | 2 | 2| 2| 7 |GapoLiDl| 2 | 2 | 2 | 2| 2 |161] 82| 1683268888 1| 2 | 1| 136/90]| 1 |106|36 c 44| 2 | B+ |124] 18.| 1 | 047 |19] 5] 202] 08 |34 1 120 [N | Y | PEWITHPREVIOUSLSCS | 2| 2] 22| 2] 2]2]2]2]1]2] 29 [8]9]2
AAM | 31[18-12-2024| 10114386 | 1 | 20-12-2024 | 22-03-2024 [38+5| 2 | 2 | 1| 2 | 2 |2|2|12|cGaPwaar| 2 | 2 | 1 |2|1|168| 72| 2278240741 | 1| 2|1 |15004| 1 |o0|38 c 144 | 2| B+|116| 92k | 1 | 052|25| 2| 400 06 |62 1 719 [N | Y PE"E’)'ITSFHRFSQAL 22|2|2|2|2|2|2|2|1|2| 3 |6]|8]|2
LGD | 21|19-12-2024| 10114536 | 1 | 22-12-2024 | 15032024 [36+4] 2 | 2 | 2 | 2 | 2 |2|2| 2 | PRMI | 2 | 2 | 1 | 2| 2163 70| 233855002 | 1| 2| 1 |1e4/108] 2 | 72|36 c 152 | 2 |[AB+|114] 23 | 1 | 034 | 24| 24| 345|054 42 2 596 | Y | N SEVERE PE 2022|2222 ]2]2[1]2] 27 |8]9]2
LMP | 22| 02-12-2024| 101110289 2 | 17-12-2024 | 10-03-2024 [38+5] 2 | 2 | 2 | 2 | 2 |2|2| 1 | PRMI | 2 | 2 | 1 | 2| 2|145(5139.10069589| 1 | 2 | 1 |142/90] 1 | 96|38 c 156 | 2| O+ [122] 240 | 1 | 0.36 | 23] 26] 282]0.69| 2.7 1 869 | Y | N PE 2(2]2]2]2]2]2]2]2]1]2] 29 |8]9]2
AAN | 21[27-11-2024] 10109264 | 1 | 22-12-2004 | 17032024 [36+3] 2 | 2 | 2 | 2 | 2 |2]|2] 2 | PRMI | 2 | 2 | 2 |2 2146 49| 42.74802166] 1| 2| 2| 14490 1 | 80|36 c 146 | 2 | A+ [122] 150 1 | 021 |21]21] 420]087|78 1 829 | Y | N PE 2(2 2 2]2]2]2]2]2]1]2] 26 |8]9]2
AAH | 29]09-11-2024] 10112640 | 2 | 07-12-2024 | 01-032024 [34+1] 1 | 1 | 2 | 2 | 2 [2| 2| 2 | GePul | 2 | 2 | 2 |2 2[151] 52| 39.05776627| 1| 2| 1 |168/114] 2 | 98|34 B 128 | 2| O+ |108] 96K | 1 | 0.62 | 28]30] 220|042 25 2 108 |N|Y | SEVEREPEWITHHELLF | 2| 2] 2|2 2] 2]2]1]2]1]2] 13 [8[9[1
TSL | 35|08-11-2024| 10102801 | 2 | 20-12-2024 | 22:03-2024 |28+2| 1 | 1 | 1| 1 | 2 [1|2| 1 |Gse22 | 1 | 2 | 2 |1]|2]|152|60|2068222222| 1| 2 1 |1627216] 2 |84|26 B 142 | 2|AB+|106] 12| 3 | 08 |25|25|510|063|26 3 10 |[N|Y EC":BNF'{ZS‘P’T*IOAND 2(1f2)2|2|2|2|2|2|1|2| 1 |s|6]|1
SEVERE PE WITH BREECH
SsP | 21|28-10-2024| 10101640 | 1 | 12122024 | 05032024 |30+1| 1 | 1 | 1| 1 | 1 |2|2| 3| &A1 | 1 | 2 | 1 |2|2|156]54| 376000535 | 2| 2| 2 |170120] 2 |100| 26 B 112 | 2|B+|104]120| 2 | 04 |21]15|452|045|21 2 162 |N|Y|  WITHABNORMAL 2|2|2]2|2]|2]1|2|2|1]2| 106 |6]7]2
DOPPLER
SEVERE PE WITH BREECH
JMD | 21|26-10-2024| 10105100 | 1 | 01-01-2025 | 27-03-2024 (30+1| 1 | 1 | 1| 1 | 1 |2|2|75| caAs | 2 | 2 | 2 |1|1|16879| 189238004 | 1| 2| 1 |170i116] 2 |110|30 B 148 | 2|A+|124]150| 2 | 05 |14|13| 292|0585|35 2 1227 [N|Y|  WITHABNORMAL 22|2|2|2|2|2|2|2|1|2|mocm| 4|41
DOPPLER
ASP | 33| 22:11-2024] 10101164 | 1 | UNKNOWN | UNKNOWN [36+6] 1 | 2 | 2 | 2 | 2 [2]2]| 6 | PRIMI | 2 | 2 | 2 | 1| 1|164] 72| 2223996014 | 1| 2| 1 [150100] _1__ | 88|32 C 144_| 2 [AB+|104] 21L | 1 | 012 | 16]14] 208|081 63 1 823 PE WITH FGR 2(2|2|2|2|2|2|2|2|1]2] 23 |8]9]2
MSM | 25| 22-11-2024| 10107617 | 1 | 03-01-2025 | 27-032024 |as+1| 2 | 2 | 2 | 2 | 2 |2|2|15| PRMI | 2 | 2 | 1 |2|2|144|54| 3471604038 | 1| 2| 1| 244000 1 |96|34 c 144 |2|o0+| 12|21 | 2 | 036 |18|17| 356 | 09 |43 1 207 | N| Y PE"E’)'ITSFHRFSQAL 222|222 |2|2|2|1|2| 2 |8|9]|1
KAL |20|06-12-2024| 10124861 | 2 | 31-01-2025 | 26042024 [35+1| 1 | 1 | 1| 2 | 2 |2|2| 2| Prmi | 2 | 2 | 2 |2|2|148|62| 2706650720 | 2 | 2| 1 [1727206] 2 | 98|28 c 152 |2|o0+|99|120| 2 |095| 6| 9]|304|083|4a7 2 26| N|Y ABiEg:SiﬁggER 22)2)2|2|2|2|2|2|1|2| 16 |7]9]1
SEVERE PE WITH FGR
MAM | 22| 03-12-2024 | 10166426 | 1 | 10-03-2025 | 03062024 |26+1| 1 | 1 | 1| 2 | 2 |2|2| 5| PRwm | 2 | 2 | 2 |1|2|156|82|1630003456| 1| 2| 2 |186/112| 2  |102|18|UNSTABLE| 148 |2|o0+| 10 |21L| 2 | 04 | 9 |10| 468|072|45 2 236 [N | Y|  WITHABNORMAL 2|2|2]2|2|2]2|2|2|1|2|esem| 4|51
DOPPLER
PE WITH FOETAL
YSN | 26|22-11-2024| 10612438 | 2 | 04-01-2025 | 28-03-2024 [35+1| 2 | 2 | 2| 2 | 2 |2|2| 4| PRt | 2 | 2 | 1 |2|2|w.0|80| 17575 |2|2|1|mee8| 1 |sa|32 c 144 | 2 |AB+|102]18.| 1 | 07 | 5|20 168| 06 |48 1 120 [N Y 22)2)2|2|2|2|2|2|1|2| 24 |7]8]2

DISTRESS




SRT | 40|05-11-2024| 10105163 | 2 15-01-2025 | 20-04-2024 [30+5| 2 2 1 2 2 22|12 PRIMI 1 2 2 2| 2151)81[1617939339 | 1| 2| 1 |152/98 1 102| 30 C 144 2|0+ 12|14 1] 02 [24]15/108] 04 |51 1 191 [Y|N PE 2(2|22|2]2|2]2|2|1|2]| 26 [7|8]2
MSS | 24| 13-11-2024| 10105277 1 06-12-2024 | 01-03-2024 |30+4| 1 2 1 1 2 212 2 G2A1 2 2 1 2| 2|150| 68| 228049308 | 1 | 2 | 1 [182/110 2 94 (34 C 162 2| B+|91|8K| 2]0338[26)|21]922| 06| 6 2 523 |N|Y SEVERE PE WITH FGR 2(2|22|2]2|2]2|2|1|2]| 21 [7]|8]|2
PRK | 29| 01-02-2025| 10125011 1 06-05-2024 | 27-05-2024 |35+0| 2 2 2 2 2 2127 PRIMI 2 2 2 2| 1|159| 94| 12.65018108 | 1 | 2 | 1 | 140/92 1 98 | 34 C 142 2| O+|128(21L | 1 | 014 |15|13|272|0.74| 27 1 316 IN|Y PE VI\:I)IITSI—H;;J;I' AL 2|12|12|2|2|2|2|2|2|1|2| 24 |7|8]|2
SPH | 46 | 03-11-2024| 10110547 1 29-01-2025 | 22-04-2024 |31+6| 1 2 1 1 2 2|2)|16 PRIMI 1 2 2 1]1)158| 692332997269 | 1| 2 | 1 |150/104 1 102| 32 C 148 2|B+|114)16L | 1 |052|14]|16)302|0.72|21 1 103 [N|Y PE WITH FGR 2|2)2)2)2|2|2|2|2]|1]|2 12 [5]7]1
ASK | 25]30-01-2025| 10124993 1 29-02-2025 | 22-05-2024 [36+1| 1 2 1 1 2 22|25 G3A2 2 2 2 2| 2|153| 50 43.0236 1]2]1[160/102 2 84|36 C 152 2| A+ 127/ 60K | 2 | 0.64 | 12| 14|2293| 0.64| 3.6 2 494 [N |Y | SEVEREPEWITHHELLP | 2| 2|2 |2 |2|2|2|1|2|1|2)| 24 |7]8]|2
BSK | 24| 24-12-2024 | 10115607 1 03-01-2025 | 28-03-2024 |37+3| 2 2 2 2 2 212 2 PRIMI 2 2 2 2| 2|158| 70| 2266816327 | 1 | 2 | 1 | 144/92 1 96 | 36 C 144 2| B+ |118|18L| 1| 048 |15|11|310(054|6.1 1 140 (N | Y PE V[\I)II';?RFEO &IET AL 2(2)12(2|2|2|2|2|2|1|2 3 8192
SNH | 24| 22-01-2025 | 10122908 1 05-02-2025 | 07-05-2024 |36+0| 2 2 1 2 2 212 2 PRIMI 2 2 2 2| 2|146| 64| 25.05810547 | 1 | 2 | 1 [150/100 1 96 | 36 C 152 2| B+ |75|186L| 2 | 26 [129] 9 [1796] 0.7 | 9.6 1 518 |N|Y PEWITH HELLP 2(2|22|2]2|2]1|2|1|2]| 26 [6]|8]2
ALP | 24| 20-01-2025| 10121973 1 20-01-2025 | 15-04-2024 |39+6| 2 2 2 2 2 212 2 PRIMI 2 2 2 2| 2|152)81|16.28654169 | 2 | 2 | 1 |170/104 2 94|36 C 128 2|0+ |112)146L| 1 | 04 [15|9]241| 07 |43 2 103 [Y|N| SEVEREPEWITHHELLFP |2 |2 |2|2|2[|2]|2]|1]|2|1]|2| 26 |6[|7]|2
JBP | 19| 17-01-2025| 10121661 | 2 27-03-2025 | 20-06-2024 [30+1| 2 2 1 1 2 2121 PRIMI 2 2 2 2| 2|152| 71| 21.19738147 | 2 | 2 | 1 |168/106 2 9% |24 B 132 2(B+|109| 3L | 2| 07 |9|7|315|06 |52 2 2 |Y|N SEXEiE;EgV’\I‘TH 2|11|2|2|2|2|2|2|2|1|2|730GM|4|5]|1
SEVERE PE WITH FGR
DPK | 29| 08-01-2025| 11011026 | 2 15-03-2025 | 08-06-2024 |30+4| 1 1 1 2 2 22| 5 PRIMI 2 2 2 1| 2|146| 80| 16.0371875 | 2 | 2 | 1 |162/110 2 106| 28 C 154 2| B-|124|/25L| 1 (084 | 6| 3|816(052(21 2 1B7|N|Y WITH ABNORMAL 212|12|12|2|2|2|2|2|1|2 13 [7(8|1
DOPPLER
SMR | 24| 26-12-2025| 1001547 1 30-03-2024 | 04-01-2025 |38+5| 2 2 2 2 2 212 2 PRIMI 2 2 2 2| 2|154| 741977027027 | 2 | 2 | 1 | 146/92 1 86 | 36 C 132 2| A+|118|27L | 1 | 025| 5 |21]124[/048|28 1 124 [Y|N PE 2(2|22|2]2|2]2|2|1|2]| 27 [6]9]2
KPS | 26|13-12-2024| 10112346 | 2 15-01-2025 | 10-04-2024 [35+2| 2 2 2 2 2 212 3 G2P1L1 2 2 2 2| 2|142| 781640795529 | 1 | 2 | 1 | 142/94 1 89 (34 C 124 2|0+ |121)19L| 1 ]031]12)|16|206[085| 6 1 1063|N|Y | PEWITHPREVIOUSLSCS | 2| 2|2 |2|2|2|2]|2]|2]|1]|2)| 22 |7|8]|2
MRP.| 24|24-12-2024| 10111234 | 2 11-01-2025 | 06-04-2024 |37+3| 1 1 1 2 2 22| 2 PRIMI 2 2 2 2| 2 |154| 82| 16.10083284 | 1 | 2 | 1 |164/110 2 78 | 34 C 132 2 |AB+| 98 | 16L | 2 | 047 | 14| 14| 307 | 06 | 7.6 2 57 [N|Y AB?\IE(\)/:S ifED\(,)vll—;t'ER 2|12|2|2|2|2|2|2|2|1|2| 208 |7|8]|2
PSR. | 26|14-11-2024| 10115210 | 2 30-12-2024 | 25-03-2024 |33+3| 1 2 1 2 2 2|25 G2P1L1 2 2 2 2| 2148/ 96|11.28949653 | 2 | 2 | 1 | 152/92 1 94|28 B 143 2|B+]103|17L| 2 | 09 | 518|286 07 |68 1 771 N|Y PE WITH BREECH 2|2)2)2|2|2|2|2|2]|1]|2 16 [6]7]1
LEK | 23|16-12-2024| 10121581 1 19-01-2025 | 14-04-2024 (35+1| 2 2 2 2 2 212 3 PRIMI 2 2 2 2| 2|148| 64| 2540136719 | 2 | 2 | 1 | 156/90 1 98 |34 C 125 2| A+ |113|16L| 1| 051(12|19|203| 09 |21 1 9832 |N|[Y PE V[\I)II';?RFEO &IET AL 2(2|212|2|2|2|2|2|1|2| 25 |8|9]|2
NMD. | 35| 10-02-2025| 1012752 1 01-03-2025 | 25-05-2024 |37+2| 1 2 1 1 2 212| 7 G2P1L1 2 2 2 2| 2|154|79|17.34689954 | 2 | 2 | 1 | 160/94 2 98 | 36 C 135 2| B=]119|42L| 2 | 072 |14|15/334| 05|18 2 876 |[N|Y SEVERE PE WITH FGR 2(2|22|2]2|2]2|2|1|2| 23 [8]|9]2
KCW | 24 |07-12-2024| 10111945 | 2 10-01-2025 | 05-04-2024 |35+1| 2 2 2 2 2 22| 3 PRIMI 2 2 2 2| 2|147| 76| 17.89144737 | 1 | 2 | 1 | 154/92 1 88 |34 C 156 2| B+|126(34L| 1 [ 03619 1|302| 06 |81 1 98 [N|Y PE VI\:I)IITSI—H;;J;I' AL 2|12|12|2|2|2|2|2|2|1|2| 28 |7]|9]|2
ASK. | 21| 10-02-2025| 10127475 1 |UNKNOWN | 23-04-2025 [29+5| 2 2 1 1 2 112] 2 PRIMI 2 2 2 2| 2154/ 682341306228 | 2 | 2 | 1 |172/106 2 108| 26 B 154 2|A+) 10 |19L | 3 | 047 |17|16|453| 08 |26 3 346 |Y|N ECLAMPSIA 2|2|2)2|2|2|2|2|2|1]|2) 106 |4]7]1
SEVERE PE WITH FGR
DK. | 24]|14-11-2024| 10021547 | 2 30-12-2024 | 25-03-2024 |33+3| 1 1 1 1 2 22| 2 PRIMI 2 2 1 2| 2|149| 75| 18.62168889 | 1 | 2 | 1 |164/108 2 88 |28 C 158 2| 0O+|106(16L| 2 | 04 | 1|13|534(074|37 2 1B7|N|Y WITH ABNORMAL 212|12|12|2|2|2|2|2|1|2 15 [6(7|1
DOPPLER
JP. | 23|07-12-2024 | 10231104 1 10-01-2025 | 05-04-2024 [35+1| 1 2 1 2 2 212 1 PRIMI 2 2 2 2| 2154) 821610083284 | 2 | 2 | 1 |160/104 2 86 | 32 C 135 2| B+|134|23L| 2 | 074 (15| 9 |422[063|75 2 2 [IN|Y SEVERE PE WITH FGR 212|222 2|2]2|2]|1|2]| 206 [7]|8]|2
AL. |[32]02-12-2024| 10165472 1 14-12-2024 | 09-03-2024 |38+2| 2 2 2 2 2 212| 7 G3P2L2 2 2 2 2| 2|152) 75]18.99662222 | 2 | 2 | 1 | 144/94 1 98 | 36 C 122 2| A+|126|24L | 1 | 065[12]| 8]132[054|4.6 1 103 [Y|N PE 2(2|22|2]2|2]2|2]|1|2]| 26 [7]|8]|2
RG. |23[23-11-2024| 10215431 | 2 08-12-2024 | 03-03-2024 |37+6| 2 2 2 2 2 212 2 PRIMI 2 2 2 2| 2155/ 74]19.89864865 | 2 | 2 | 1 | 144/92 1 64|36 C 132 2| B+119|18.| 1] 04 [11]12]108] 0.7 |44 1 131 (YN PE 212222 2|2]2|2]|1|2] 25 [7]8]2




