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ABSTRACT

Introduction

The prevention and prognosis of adverse pregnamtgomes are of great
significance. The management of high risk pregnaiscyarticularly challenging
because of the risk of the associated adverse anegnoutcomes. Emphasis is on
early detection and prevention for individuals lfkeo undergo complications in
pregnancy. Screening tests are important to idestith high risk patients in early
pregnancy, i.e first trimester 9 weeks to 13 weekgestation. Dual markers is
routinely done in the first trimester irrespectigé the risk categorization. In low
resource setting, addition of placental growthdadb first trimester serum analytes
PAPP-A and beta hCG can pick up more cases of preggs at risk of developing
complications.
Objective

To determine association oft1rimester PAPP-A, BETA HCG and PLGF
with adverse pregnancy outcome.
Material and Methods
A Il antenatal women between 9 weeks and 13 weeksy6 period
of gestation attending the out patient departmant meeting the inclusion and
exclusion criteria presenting at KAHER’s Dr. PrakéwaKore Hospital, Belagavi
were included in the study. 3ml of venous blood waeen in a plain vacutainer,
provided by the laboratory and it was processed -byTime Resolved
Fluroimmunoassay on Auto-DelfiaThe Software used for analysis-Lifecycle
software from PerkinElmer Life and Analytical Saies. These pregnancies were
followed up at delivery and the results were notBde-Eclampsia, fetal growth

restriction, preterm delivery, oligohydramnios, Itwrth weight, placental abruption,
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gestational diabetes mellitus, chromosomal anomdile trisomies and missed
abortion.
Results

123 participants were enrolled in the study and dds@icipants were followed
up as per the exclusion criteria and loss to follgpy Among the outcomes measured,
8 (6.72%) of the participants had preeclampsia4.2406) had preterm delivery, 5
(4.24%) had oligohydramnios, 3 (2.50%) hgebtational diabetes mellitus ,4 (3.36%)
had prelabour rupture of membranes (PROM) and 40¢8) showed fetal growth
restriction (FGR). Increased risk for Down’s syndey was seen in 1 participant,
0.84% and the remaining participants were screeaedow risk for Down’s,
Edward’'s and Patau’s Syndrontgeta- hCG mom, PAPP-A mom, and PLGF mom
levels were statistically significant (p value- D)\Ofor predicting preeclampsia,
according to the findings of multivariate analysishe optimum cut-off point for
predicting preeclampsia, according to the ROC cuwas 0.74 mom5.08% of
population underwent NICU admission.
Conclusion

First Trimester serum analytes PLGF and PAPP-Aeangvocal as per the
multivariate analysis for the association with geampsia. However addition of
PLGF to the Dual markers in thé' frimester helps to increase the prediction of Pre
Eclampsia. Routinely Dual markers (PAPP-A and lbtg) is being advised with NT
scan in the % trimester genetic screening program. We can deteaten at risk of
pre eclampsia early in the first trimester so thath women can be subjected to

preventive strategies like aspirin therapy.
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I ntroduction

INTRODUCTION

Adverse pregnancy outcome is an umbrella term coydahe complications
that occur to the mother, the new born, or bothndupregnancy, labor ,and the
postpartum period. Some of the common pregnancy pkoations include
hypertensive disorder of pregnancy, antepartum bagmge (APH) , stillbirth, low
birth weight, prematurity prelabour rupture of niganes (PROM) pre eclampsia,
fetal growth restriction (FGR), GDM , and preterelidery are major contributors to
maternal and perinatal mortality and morbidity. Ylalversely affect the long-term
cardiovascular health of the affected women antilien . For example, preeclampsia
increases a female’s risk of myocardial infarctistinpke or diabetes mellitus by two to
eight fold in the next two decades of life. Moregv&GR fetuses have a two to eight
fold increased risk for hypertension, cardiovascdiaease, diabetes mellitus or renal
disease during their lifetime extra utédverse pregnancy outcomes also have a major
psychological impact for the family as weB @sultin an increased cost for the
healthcare systefh?

Previous research has highlighted that the omdianderlying pathology of
pre-eclampsia, FGR and preterm delivery lies iretindy gestation, in the first trimester
itself. B Also abnormal concentration of first trimester senmarkers like PLGF ,beta
HCG and PAPP-A during first trimester, is relatedtie onset of preeclampsia, small
for gestational age and preterm delivétyThis has led to introduction of assessment
of maternal serum biomarkers in first trimesteridentify the individuals who need
preventive measures and intense surveillance toowepthe pregnancy outcomes.
Results from recent studies have shown that abb% 6f early-onset PE can be

predicted using first trimester maternal serum etaal growth factor (PIGF),
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pregnancy-associated plasma protein-A (PAPP-A) madernal demographics and
history at a false positive rate (FPR) of 5%.

With the increased use of first-trimester screenisigg PAPP-A and beta HCG
for Downs syndrome and fetal aneuploidy, there nsopportunity to tow other
biomarker screening tests for preeclampsia, FGRoagterm delivery and other APOs
onto existing commonly performed tedtswer serum PAPP-A aftthCG levels were
found to be associated with more frequent obstewioplications whereas PLGF is
studied extensively for its association with preaewsia. There is dearth of literature
on associatiorof serum PLGF, Beta hCG and PAPPsArum analytes with overall
adverse pregnancy outcomes. Hence we aimed ttifiddre association of PAPP-A

and freeB-hCG ,and PLGF with adverse pregnancy outcomes.

Page 2



Aims and objectives

AIMSAND OBJECTIVES

The aim of the study was to find the association between maternal first trimester serum

analytes (PAPP-A, BetaHcg, PLGF) and adverse pregnancy outcomes.
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Review of literature

REVIEW OF LITERATURE

Despite appropriate antenatal care, unforeseemaney complications still
arise. Adverse pregnancy outcomes such as preesi@nfgtal growth restriction and
stilloirth may share the common basis of abnormacentation! 2 2 Placental
development is facilitated by the coordinated amhglex processes of vasculogenesis
and angiogenesis, both prior to implantation amdughout gestation. Impairment of
these processes may result in restricted blood ftowhe fetus, increased maternal
blood pressure and preterm delivéry} Biomarkers of angiogenesis are proposed as
potential predictors of adverse pregnancy outc8rfleéngiogenic biomarkers have
also been useful to explain the pathogenesis dite@l disorders of abnormal
placentation such as intrauterine growth restnigtiotrauterine fetal death, twin-to-
twin transfusion syndrome, and fetal hydrops. Inorgh the discovery and
characterization of angiogenic proteins of placeotsin have provided clinicians a
non invasive blood-based tool to monitor placefuattion and for early detection of
disorders of placentation. Uncovering the mechasisfraltered angiogenic factors in
preeclampsia and related disorders of placentatiag provide insights into novel

preventive and therapeutic options.

In many nations, prenatal trisomy screening basedthe evaluation of
biochemical markers in maternal serum has becoste@nalard component of Obstetric
practice. The first trimester has recently garnéinednost attention for prenatal trisomy
screening. Only maternal serum free hCG (free h&@)pregnancy associated plasma
protein-A (PAPP-A) have been proven to be usefubragrthe biochemical indicators
that have been studied. The purpose of first trierematernal serum screening

programmes is to identify women who will benefitrir the testing and those who are
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at higher risk of delivering a baby with Down’s slyaome, Patau’s syndrome, or
Edward’s syndrome.

Maternal serum free p-hCG hormone:

Only during pregnancy can you find human chorioganadotropin, a 39,500-Da

glycoprotein hormone, in your blood and urine. ®iH¢ discovered, that Down's

syndrome foetuses had higher levels of maternalinsehCG, most screening

programmes now include hCG. hCG mediates a vanighjacental, uterine, and foetal
activities for the start and continuation of pregeiya The expansion and differentiation
of the endometrium during the mitotic phase, thhgated inhibition of the maternal

immune system, the control of uterine shape ané g&pression, and the coordination

of complex signal transmission between the enddumetare a few examplé&s.

113
13 30

Sour ce:[Shiefa et a.,2013]

Page 5



Review of literature

hCG in Pregnancy:

Recent studies employing placentas and maternadifiom PE patients further
suggest that the placenta may have a role in th®physiology of PE.In order to
implement prompt therapies to lower the occurreot®E, it would be extremely
valuable to reliably predict PE by identifying saproteomic biomarkers of placental
malfunction. To date, a number of placental dysfiemcbiochemical indicators have
been employed to assess PE risk factors beforenet of clinical symptoms. Human
chorionic gonadotropin (hCG), which has been ingtéd in PE in some studies, has
been suggested as a serum maker for PE screer@a@i4aveeks of gestatidht?. The
glycoprotein hormone -hCG, which is produced byphablast cells, is frequently
utilised to identify pregnancies, ectopic pregnasciand hydatidiform moles. The
placenta's specialised cells known as trophobtastge a critical role in the exchange
of gases and nutrients with the developing embfifeey are also essential for
blastocyst attachment, placental implantation, aracental vascularizatiohl,
Between 10 and 12 weeks during a typical pregnaheylevel of -hCG rises and then
steadily declines. Changes in serum -hCG levels mesylt from abnormal placental
development or functiod?. Several investigations have suggested a conmectio
between the first trimester decline in -hCG MoMdklsvand the emergence of P
however, some results are contradictdi‘ﬁfﬁ]. According to several research,
individuals with severe PE only had elevated -hnC@Wevels, while those with mild
PE experienced no appreciable chahfjfe Although some researchers performed a
meta-analysis of the predictive usefulness of seiu@G MoM levels and found that
the levels were considerably higher in pregnant emmith PE compared to healthy
pregnant women, the time of serum -hCG detectios vaa examined in that stué!

Numerous studies subsequently examined the resdtipribetween blood -hCG MoM
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levels and PE, and a number of articles found atissically significant connection
between the tw85 19

Maternal serum hCG reaches a peak at 8—10 wegkegriancy, drops to reach
a plateau at 18-20 weeks, and then stays relatbegigtant until term. Although -hCG
lacks hCG action, several lines of research suggiest it promotes growth.
Transforming growth factor-, platelet-derived groviactor-B, and nerve growth factor
are thought to limit growth when hCG is preséfit Injected hCG has a biphasic half-
life, with the faster phase's half-life being 5—@&rd the slower phase's half-life being
24-33 h. Injections of pure -hCG into humans hatal&life between 0.7 to 10 hours,
which is less time than hCG. However, -hCG realyels more slowly than hCG does
after a full-term pregnancy or an abortion. Consedjy, the percentage of -hCG in the
overall amount of hCG immunoreactivity rises fror8 Percent at term to 27 percent
after three weeks. Trisomy 21 trophoblasts exhgbgignificant increase in -hCG
MRNA and a less pronounced rise in -hCG mRNA, ssiyyg that the placenta's
enhanced synthesis and release of hCG is one tddtwrs contributing to the elevated
hCG levels in maternal serulftl. The relative immaturity of the placenta, which
continues to emit significant levels of hCG ashia first trimestel*?, lends weight to
these results.

Chemistry of hCG:

The two noncovalently coupled subunits, and, thake up human chorionic
gonadotropin hormone are created by the placegtalysiotrophoblast cells. Three
additional glycoprotein hormones, LH, FSH, and TSkire a single -subunit with 145
amino acids connected by six disulfide bridges arsd&cond -subunit with 92 amino
acids linked by five disulfide bridges with hCG. igne to hCG and setting it apart

from other glycoprotein hormones is the -subunig (B). It has two side chains that
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are N-linked oligosaccharides connected to residideand 302%. In the distinctive
proline- and serine-rich C-terminal extension @ess 122-145), it also includes four
O-linked oligosaccharide units. Two N-linked oligosharide side chains are
connected to the subunit at amino acid residuen82782%l. Maternal serum contains
five hCG-related molecules: free -subunit, nickeskfsubunit, nonnicked hCG, which
is the active hormone, and nicked free h€&% The free -subunit can be produced by
trophoblast cells directly, by hCG being split iftee - and free -subunits, or by
neutrophil or macrophage enzymes stealing the h@@aule?®. Only 0.3—4 percent
of the total hCG is represented by the free -hC#B ihpresent in maternal serlfii.

All four glycoprotein hormones are encoded by #i@e gene on chromosome 6, which
is called the subunit (TSH, LH, FSH and CG). Aakegenes on chromosome 19 are
responsible for encoding the CG subufit From each, distinct messenger RNAs
(mRNAs) are produced. The components in the mdteinzaulation are constantly
released after combining spontaneously in the raumgioplasmic reticulum.

PAPP-A, was initially identified in the plasma atgnant women in 1974 and
was given that nam&Sl. Syncytial trophoblasts secrete PAPP-A, also kn@sn
pappalysin-®7By assisting in the breakdown of insulin-like grovitormone binding
proteins (IGFBP), notably IGFBP-4 in plasma, itukeges insulin-like growth factor
(IGF) homeostasis by raising the amount of accksEdF in plasma and its mitogenic
effects?® 29 Additionally, it affects immunomodulation, matririneralization, and
angiogenesi§?. In tests for detecting aneuploidies during thst firimester, PAPP-A
is frequently utilised as a blood biomarker. Lowdks of PAPP-A in the mother's
plasma are also associated with a higher charaeenfploidy, particularly with trisomy
21. Additionally, it is known that PAPP-A levelsealower in a number of harmful

obstetric problems, including preeclampsia, lowtbiveight, gestational hypertension,
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preterm labour, stillbirth, preterm premature ruptwf membranes, and placental
abruption Y, In situations where placental growth factor measwents are not

available, first trimester maternal plasma PAPRy&adnjunction with the uterine artery
pulsatility index (UTPI) is also advised as a set@g screening technique for

preeclampsi&?. Recent research suggests that women with higisetrimester UTPI

scores have lower PAPP-A lev&is 34

Chemistry of PAPP-A:

A glycoprotein called PAPP-A was first discoveradhe plasma of pregnant
women®®, With a molecular weight of 400 kDa, the proteinéleased as a disulfide-
bound homodimer (Fig. 4). Each component is proddicam prepro PAPP-A, which
has 1,627 residues of protéiti 3" *8land is processed into mature PAPP—A, which has
1,547 residues of amino acids and 14 probable Negltation sites. Following

intracellular cleavage of the PAPP-A polypeptide‘terminal side, it is released as an

active proteasg®l.

N d
Complex formation
with proMBP
N
cs1
% E C169
PAPP-A dimerization ‘ C
Formation of
FAL C1130 - (_‘lu()""z Formation of
Disulfide bond PAcast - csi™
and
= PAces2 - c16972
I Disulfide bond
. 5y -
C C
N
PAPP-A Proteolytically active PAPP-A Proteolytically inactive PAPP-A /
monomer Homodimer of 400 kDa proMBP heterotetrameri com-
OF 200 kDa plex of 500 kDa

Sour ce:[Shiefa et al.,2013]
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PAPP-A in Pregnancy:

Both PAPP-A and proMBP are highly expressed inhiln@an placenta during
pregnancy, however they do so in various cell types placental syncytiotrophoblast
is where the majority of PAPP-A is made, and exti@ays cytotrophoblasts are where
all proMBP is made, from which it is released withgropeptide cleavagé® 4%
PAPP-A/proMBP complex formation takes place extitataly, most likely at the
syncytiotrophoblast's surface. With gestational, a@aPP-A concentration in the
maternal circulation rises in a healthy pregnaridyring the early trimesters, its
concentration rises dramatically with a doublimgdiof 3—-4 days, and it continues to
climb up to delivery. The interpretation of a pautar measurement is highly reliant on
gestational age due to the fast rise in PAPP-Aldeslaring the first trimester. As a
result, the unit multiple of median (MoM) is frequly used as a gestational age-
dependent expression of PAPP-A concentration. Aftgmpical delivery, PAPP-A has
an average half-life of 53 26 h (mean + $8)) PAPP-A concentrations in foetal blood
and amniotic fluid are 100- and 1,000-fold lowearththose in maternal blood,
respectively*?. During pregnancy, a majority of PAPP-A is covalgtinked to the
proform of eosinophil major basic protein (proMBRR 2:2 complex. ProMBP serves
as an endogenous inhibitor of PAPP-(a A's protealsibitor in vivo) proteolytic
activity, whose method of inhibition is currentlyalear. Insulin-like growth factor
binding proteins (IGFBPs) 4 and 5 are examplesA®#IP-A substrates. IGFBPs 4 and
5 function to suppress the biological activitiesregulin-like growth factors 1 and 2.
PAPP-A functions as an IGFBP "protead®!'assisting in the release of IGF from these
binding proteins so that it may interact with i&dl ceceptor in an autocrine or paracrine
way (Fig. 5). The trophoblast invasion, which leddsthe early development and

vascularization of the placenta and placental lieaionsidered to be significantly
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influenced by IGF.Figure-5 PAPP-proteolytic A'sigity in humans. PAPP-A, IGF,
and IGFBP-4 have a relationship. PAPP-A is immebii next to the IGF receptor by
Heparin sulphate substituted receptors at the targie IGF is then released from
IGFBP-4 by PAPP-A in close proximity to the IGF eptor. Free IGF then binds to the
IGF receptor, causing cell growth, trophoblast s8iwa, and amino acid and glucose
transfer into the placenta. ProMBP's b GAG chatachks to the PAPP-A domain,
causing PAPP-A to be released from the cell surf@éd®>P-proteolytic A's activity is
inhibited by proMBP.

The first trimester screening for foetal Down ssorde is based on the finding
that decreased PAPP-A levels are associated witiied placental functiol§® 401
Non-Down syndrome foetal aneuploidies, as well rasomny 21, trisomy 18, and
trisomy 13, have low first trimester maternal serenels. Additionally, PAPP-A and
birth weight are thought to be positively correthté*. The risk of small-for-
gestational-age newborns rises when PAPP-A levels. dn ectopic gravidity, PAPP-
A blood levels are reported to be decreased. Pmetarth, intrauterine growth
restriction, gestational hypertension, and gestatibypertension with proteinuria are
a few of the issues connected to an isolated loRRA level that is not explainétl.
One of the potential reasons of spontaneous miagarin these women, according to
studies, may be the downregulation of insulin-tkewth factor-II availability brought
on by a drop in PAPP-A blood levef$l. Since PAPP-A mRNA expression is not
noticeably reduced in Down's syndrome placentasdtbp in maternal serum PAPP-
A is not related to any change in placental praduaocof this protein. Additionally, in
Down's pregnancies, the relationship between bludl tissue expression levels of
PAPP-A is lost. These findings imply that the rethrcin maternal serum PAPP-A is

posttranslational and may result from a changeh@ mechanisms that release the
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placenta or from a change in the stability of #leased proteii’. In twin pregnancies,
PAPP-A levels are observed to be considerably greBAPP-A readings in twins are
on average 1.86 times higher than those in singgetBlevated PAPP-A in the first
trimester has not been associated with any noteyotistetrical outcomé®!,
PLGF: Placental Growth Factor

The vascular endothelial growth factor family umbés the dimeric glycoprotein
known as placental growth factor (PIGF). It wagiatly discovered to be expressed
mostly by trophoblast cells, placental villi, angnan umbilical vein endothelial cells
during pregnancy in 19918 PIGF has powerful proangiogenic actions that tead
early placental vascular development, accordingtoalies*® 50 51 and 521 A protein
called PIGF contributes to placental angiogenetsie fevelopment of new blood
vessels). PIGF levels might be excessively lowregclampsia. When PIGF levels do
not increase during pregnancy, there may be platemlfunction since PIGF levels
normally rise and peak around 26 to 30 weeks ajmmecy®3l. The limit of detection
for the test is 12 pg/mL, while a normal placemfadwth factor was defined as >100
pg/mL. The most recent advancement in prenatalndistics is the use of placenta
growth factor (PLGF) testing to identify pre-eclasigy a hypertension condition that
affects 5 to 8% of pregnancies. Pre-eclampsia eaiddntified early thanks to PLGF
testing, giving both the mother and the unborndchibre choices for monitoring and
treatment>®l. The PGF gene in humans encodes the protein kasyphacental growth
factor®. The VEGF (vascular endothelial growth factor)fantily includes placental
growth factor (PGF), a crucial molecule in angiog®s and vasculogenesis,
particularly during development. During pregnanttye placental trophoblast is the
major source of PGF. The villous trophoblast is ohéhe numerous different tissues

that express PGF®. A member of the vascular endothelial growth faddEGF)

Page 12



Review of literature

family, the placental growth factor (PGF) gene coft® proteins. Only the placenta
and human umbilical vein endothelial cells (HUVB)pess the PGF gene. PGF
eventually has a connection to angiogenesis. P@€ifggally affects the development
and differentiation of trophoblasts. The uterinelvaad maternal spiral arteries are
invaded by trophoblast cells, more especially etoas trophoblast cells. For the
growing foetus, the extravillous trophoblast celisate a bigger diameter blood artery
that is not dependent on maternal vasoconstrictt@r. improved blood flow and
decreased resistance, this is crufl Because the foetus needs more blood as the
pregnancy progresses, proper placental blood vegsselth is essential. PGF is also
minimally expressed in other organs such as thet,hkesg, thyroid, and skeletal

muscle under typical physiological circumstances.

Structure of PLGF
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This protein comes in three different isoforms F°G PGF-2, and PGF-3. PGF-
2 is only present in the early placenta up to igata week of development, whereas
PGF-1 is only present in the colon and breast sansas. The only isoform that can
bind to heparin is PGF-2. PGF-3 is mostly presemlacental tissugg’ 58]
PLGF in Pregnancy:

The expression of placental growth factor in hurattrerosclerotic lesions is
linked to plaque inflammation and neovascularizafit ¢ Women with preeclampsia
have changed levels of PGF and sFlt-1 (solublelfikestyrosine kinase-1, also known
as soluble VEGF receptor-1). According to studie®men who present with
preeclampsia had lower PGF levels and higher maltétood levels of sFlt-1 in both
early-onset and late-onset preeclampsia. In adglitddnen compared to women with
straightforward pregnancies, preeclampsia patiepkstental sFlt-1 levels were
considerably higher and their PGF levels were lowéis implies that the maternal
serum alterations are reflected in the sFlt-1 a@& Placental concentrations. This is
in line with the idea that throughout pregnancye thacenta serves as the primary
source of sFlt-1 and PGF. PGF may serve as a bkamfar preeclampsia, a condition
in which the placental blood vessels become tommaand cause high blood pressure.
Extravillous trophoblast cells enter maternal ateras was previously indicated.
Improper differentiation may cause these artendsypo-invade and subsequently fail
to expand adequately. Low levels of PGF have béseroed in preeclampsia patients
who were detected later in pregnancy, accordirgjudies®?.

Insufficient blood flow to the placenta causescpldal insufficiency, also
known as uteroplacental vascular insufficiency. P gene, as well as its GPCR and
ERK signalling pathways, are altered in this candit The expression of the PGF and

PGF receptor mRNAs are altered, which preventspiliaeental vasculature from
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developing normally®? Another condition linked to the PGF gene is tworktin
transfusion syndrome. This unusual condition, inciwhblood from one sibling is
transmitted to the other, typically affects ideatitwins. Usually, the twin whose blood
is being transferred is smaller, anaemic, andgitdririsk for heart failure than the other
twin, who is born bigger, with too much blood. Th€F-Beta and AKT signalling

pathways are the main PGF gene pathways that aacbed®!.

Serum analytes with adver se pregnancy outcomes:

Chromosomal anomalies Trisomies:

A significant risk factor for perinatal morbiditywd mortality during pregnancy
is incomplete foetal development. Early identificatof foetuses at risk for growth
limitation allows for better management of optintiaa, which has been demonstrated
to lower the likelihood of negative foetal outconfés In many nations, prenatal care
now includes prenatal screening for trisomy prollebased on examination of
biochemical markers in the mother's séfdiiThe first trimester has become the
preferred time to screen for chromosomal trisondi@sng pregnancy. Only maternal
serum free hCG and pregnancy-associated plasmairpdt(PAPP-A) have been
found to be useful among the biochemical indicatovestigated. Currently, materials
such as amniotic fluid, foetal blood, and chorionidli are used to identify
chromosomal abnormalitié®!. When there is a disturbance in the number ocstre
of the chromosomes, it is called a chromosomal abality. As a matter of fact, the
chromosomal changes detected during prenatal gesticluded autosomal or sex
chromosome aneuploidy, triploidy, balanced or uabeéd structural rearrangements,
deletions and duplications, and mosaidt§it is well known that these alterations can

cause disturbances in the quantity or organisatiadhe genetic material present in the
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cells, which can retard growth or affect the fuoeing of various bodily functions,

including infertility, spontaneous abortions, $tiiths, congenital anomalies, mental
retardation, and the pathogenesis of cancer. Hawéve majority of foetuses with

chromosomal abnormalities, particularly numericabraalies, do not often survive,
while some may be born with these abnormalffisAccording to studies, trisomies
21, 13, and 18 are all linked to older mothershaigoetal nuchal translucency (NT),
and lower PAPP-A levels. However, in trisomy 2BefhCG levels rise in the blood,

but they fall in trisomies 18 and %,

Additionally, PAPP-A and hCG levels are independdeterminants in the
trisomy 21 diagnosis; if these two markers are dostbwith NT ultrasonography, the
conditions are ideal for prenatal trisomy 21 diagja®. According to some recent
studies on prenatal screening, testing the doubl&en during first trimester screening
can help identify 90% of people who are at riskDomwn syndrome and 94% of people
who are at risk for other chromosomal defects R¢au syndrome, Edward syndrome,
triploidy, and Turner syndromé®l. Maternal age, prior family history, biochemical
analyses of the mother's blood, and foetal ultnadomdicators can all be used to
determine the risk of foetal aneuploffy Women at high risk can get genetic
counselling, genetic testing, and aftercdfe Despite the fact that chromosomal
abnormalities have a substantial impact on foat&dames, the combined research of

these chromosomal numerical and structural chamagsot been carried out.

The median and mean values of free beta-hCG innpregies with Down
syndrome were 2.56 and 2.01 MoM, respectively,vaeiee significantly different from
pregnancies without the condition in a differenidstby Hsu et al. to assess high levels
of maternal serum free -hCG in pregnancies with ¢baditiod’! .A substantial

correlation between free -hCG concentrations edgmtdao or above the cutoff of 1.5
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MoM and chromosomal abnormalities was seen in aysty 68 A substantial
correlation between NT readings and chromosomamafies was discovered in a
study, another Polish study by that evaluated witinedian of 1.03 and 2.67 mm,
respectively®®72. Saw the completion of the clinical value of wwaography (NT)
and biochemical indicators (-hCG, PAPP-A) in thetftrimester of pregnancy for 251
pregnant women. Amniocentesis was done for triseiniyn high-risk pregnancies (risk
more than 1: 300), and the results showed thatpatiénts had normal chromosomal
cultures and 34 patients had trisomy 21. Only 34 %f those with trisomy 21 had
0.001 PAPP-A 0.5 and 85% had increased free hC&ldever 1.5 MoM. Additionally,
this study has demonstrated that not all Down symer foetuses have increased NT
levels®® .In a separate study?®l, evaluated the genetic amniocentesis indices & 63
pregnant women in Poland. Mothers who underweminamocentesis on average were
34 years old; 52.1% of patients were over 35 anfél% vere under 35. Amniocentesis
was performed on moms under the age of 35 duertoratal ultrasound results and
first trimester screening. The findings showed tiigomy 13 or any other aberrant
karyotype was seen in both age groups, along witthfomosomal abnormalities. Nine
patients (1.42%) experienced complications fromiaoentesis, including intrauterine
death or abortion.

Fetal growth restriction:

Small for gestational age (SGA) and intrauterinewdh restriction (IUGR)
have been used interchangeably up until recéffilylue to inconsistent and unclear
nomenclature. However, it is difficult to distinghibetween foetuses that are little for
pathological reasons and those that are natunaltl out healthy when an estimated
foetal weight is below the tenth percentile. TheRA® researct’® assessed tighter

standards for the designation of IUGR in an effodistinguish between pathologically
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tiny and constitutionally small foetuses. When canag to pregnancies with normal
umbilical artery (UA) Doppler and estimated fodtath weight between the 3rd and
10th percentiles, the authors discovered that thosgnancies were more likely to have
an unfavourable pregnancy outcome or NICU hospdtitbns. Studies of serum
screening indicators often define IUGR using bwtkight rather than estimated foetal
weight. Extreme analyte readings seem to be merpéntly linked to more extreme
low birth weight. ®! have compiled the research on PAPP-connection té\'s
IUGR["Massessed the efficiency of the serum markers gctiegy IUGR, which was
defined as being below the tenth percentile orl¢he fifth percentile for birth weight
[77. 78 as a follow-up to the FASTER experiment. Tablendastrates that more
pregnancies with birth weights below the fifth pertile than the tenth percentile are
detected by PAPP-A, AFP, hCG, uE3, and inhibin. @t&erence between the two
percentile cut-offs may not seem as large becdesbdlow the tenth percentile group
includes all pregnancies below the fifth percenfilbe detection rates of the serum
markers are noticeably higher for the more extremebirth weight group, as seen by
a comparison of those pregnancies with birth weidggiow the fifth percentile with
those with birth weights between the sixth andhgr@rcentiles

In another study the pattern shown with the ofieeum markers held true for
second trimester free hCG as well.The connectiawed®n low second trimester free
hCG (0.5 MoM) and birth weight below the third pamtle was shown to be stronger,
according to the authors (relative risk = 2.30artlit was for birth weight below the
tenth percentile (relative risk of 1.98Y.

Criteria for IUGR included estimated foetal weighielow the tenth
percentilé®! The authors also divided the IUGR cases into ggdagsed on umbilical

artery (UA) Doppler. Pregnancies with IUGR and albseverse end diastolic velocity
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(AREDV) had serum marker levels that differed msignificantly from those with
IUGR and normal UA Doppler compared to pregnancith normal growth.
Additionally, 73% of the IUGR/AREDV patients werdentified with a 5% false
positive rate utilising a combination of serum neask 91% of IUGR/AREDV cases
were identified by incorporating maternal variab{estory of chronic hypertension,
lupus, pregestational diabetes, and thrombophiliagdition to serum indicators.
Gestational Diabetes Mdllitus:

The most prevalent metabolic complication of premyas gestational diabetes
mellitus (GDM), which is characterised by poor gise tolerance with start or first
detection during pregnancy and is linked to sigaifit maternal and newborn
morbidities®3 According to estimates, the prevalence of GDM rarfgem 3—7%
in the United States, with rates varied by racihtie origin®4. Increases in type 2
diabetes and obesity rates have been seen glabadlythe past ten years, and these
trends appear to be correlated with increased GBagtence rate$%. The greatest
predictor of GDM among the several risk variablssovered is a history of GDKF!.
Glucose testing is typically done between 24-28ksead gestation to diagnose GDM,
[86. 871 when a mother's insulin resistance rises in ordeprbtect nutrition for the
developing fetus's rapid growtff!. However, there is evidence that suggests that
women with GDM may show metabolic changes earlierpiegnancy given the
association between elevated first trimester fgstgiucose levels within the
nondiabetic range and increased risk of GDM diagrnasger in pregnancy and adverse
pregnancy outcomé® % 91 An earlier diagnosis and treatment of GDM, a better
knowledge of the pathophysiology of GDM, and mdifecive targeted intervention
may all be made possible by measuring first trigrebtomarkers indicative of these

metabolic abnormalitie® °1 2 When detected at abnormal levels, common prenatal

Page 19



Review of literature

screening markers have been linked to a numbeegéhtive perinatal and delivery
outcomed®® 94 9. and 6IReduced levels of first trimester pregnancy assediplasma
protein-A (PAPP-A) and free human chorionic gonamjain (free hCG) are risk factors
for preterm delivery, preeclampsia, and spontanevissarriage in the absence of
aneuploidy and anatomical defedthe degree of glycemic control within a person may
be indicated by PAPP-A, according to the inversmoeaation between haemoglobin
Alc and PAPP-A (a marker used to quantify glucosstenance over a three-month
period) 7 %8 PAPP-A and free hCG tests may be helpful for detgcGDM in
addition to chromosomal abnormalities because eir thutative roles in placental
pathology and carbohydrate homeost&8isResults from the several studies that have
looked at the connection between first trimestePPAA, free hCG levels, and GDM
development have been contradictory. If first trstee measurements of prenatal
screening biomarkers differ in women with and withGDM, and whether these early
patterns could help predict GDM, are still hotlyntested issues.

Early-pregnancy selective screenify % 29 100yas used in three studies to
identify women at high risk for developing GDM ($uas those with a family history
of diabetes, a high BMI, or prior GDM) earlier inggnancy in addition to universal
screening later in pregnancy. These women coulé had GDM identified based on
the results of their glucose tests prior to theespmtead adoption of regular testing at
24-28 weeks of gestation. We performed a post-tratifeed analysis in which pooled
MDs were calculated separately for studies repgrtiiomarker MoM measurements
for women who were diagnosed with GDM early anérah pregnancy to ascertain
whether the MDs for first trimester PAPP-A and fH¢G differed depending on
timing of GDM diagnosisFor early and late GDM diagnostic grouf§&,*% showed

independent PAPP-A MoM findings. In these studies PAPP-A MoM measurements

Page 20



Review of literature

for those who were diagnosed with GDM later in pia@tcy were pooled with all other
studies for each biomarker, and the PAPP-A MoMIeweported for those who were
diagnosed with GDM early in pregnancy were computsithg pooled MDs. In the
other study®, only the combined GDM group (containing thosenidfeed early and
late in pregnancy) and the early GDM diagnostiaugravere given different PAPP-A
MoM levels. Consequently, this study was not ineldich the pooled estimate for late
GDM diagnosis but was included in the pooled MDcukdtion for early GDM
diagnosisWe were unable to conduct a stratified analysisee if free hCG varied
depending on when GDM was diagnosed becBtlse study was the only one to report
distinct free hCG MoM values for women who weregtiesed with GDM early and
later in pregnancy.

L ow birth weight:

Low birth weight (LBW), which is a strong predictof perinatal iliness and
mortality, is a huge public health burden. By ertdiag mother care during pregnancy
and using interventions that target the populatrwst at risk of foetal development
abnormalities, nations could lower their neonatatl anfant mortality rates. The
efficacy of new approaches to LBW prevention hingesearly detection, thougAs
part of a panel of tests, biochemical markers aeguently employed in the first
trimester of pregnancy to screen for foetal chroonual disorders. Poor perinatal
outcomes such preeclampsia, preterm birth, an@lfgedwth retardation (FGR) have
been linked to abnormal analyte levels, such agigwegnancy-associated placental
protein-A (PAPP-A) leveld!®l: 192 103l pAPP-A| which functions as a protease on
insulin-like growth factor binding proteins, is atdantly expressed in the
syncytiotrophoblasts of the placenta and is thotiglenhance the stimulatory effects

of placental insulin-like growth factoF$l,
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Low PAPP-A levels ( 0.4 multiples of median [MoMi) the first trimester are
linked to a higher incidence of poor perinatal oates, according to research by the
Genetics Committee of the Society of Obstetriciamg Gynecologists of Canad!.
Biochemical screening at the first trimester usimgtiple markers for predicting FGR
and LBW newborns has been advocated in recent .ybbmse of these markers,
however, are reliable enough for use to be adVt88dPlacental growth factor (PLGF),
soluble FMS-like tyrosine kinase-1, soluble endoghascular endothelial growth
factor, or angiopoietin-2 have all been mentionedeveral studies as angiogenesis-
related biomarkerd!®7-1% Overall, these biochemical parameters had lowiptied
power.

Missed abortion:

Miscarriage, also known as spontaneous abortiona isommon
pregnancy complication, but there are still no¢atlors that can be used to predict it in
people who are asymptomatic before it happens.gseai abortion (MA) is a particular
kind of miscarriage that occurs when the retaimgchuterine products of conception
are not spontaneously expelled after the embryomnfoetal death. Although it can go
undetected in some women, MA affects 8 to 20% ioiadlly diagnosed pregnancies
(110, 1111 Maternal morbidity brought on by the MA may inclueiedometrial damage,
coagulation issues, depression, and anxiety. Sewti@ogic factors have been
identified for MA at this time, including parentalhromosomal abnormalities,
immunological factors, endocrine disorders, uteriabnormalities, hereditary
thrombophilia, infections, and environmental fastahese conditions may exist in up
to 50% of all women who experience miscarriadges

The ability of various biochemical indicators toegict the outcome of

impending miscarriage (i.e., identify people akrig eventual miscarriage) has been
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investigated, but the results have been incongist8arum hCG, progesterone,
estradiol, cancer antigen 125 (CA 125), human pi@atéactogen (HPL), alpha feto-
protein (AFP), inhibin A, follistatin, and activid are a few of the biochemical markers
that are frequently examinéd3118l

hCG, the earliest detectable marker, is still tbenerstone of contemporary
pregnancy identification even though a number @gpancy hormones have been
suggested as viable diagnostic markers for eadgmancy. hCG can be found as soon
as 8 to 11 days after ovulation, or right after lampation™*°). Blood levels of hCG rise
quickly, reaching a peak of 50 000—-100 000 IU/ndratund 8—10 weeks of pregnancy.
Quantitative hCG measurements are an importantitotie clinical assessment of
early pregnancy problems due to the consistendpisfpattern*2%. A glycoprotein
called hCG has a non-specific subunit that is coatga to LH and FSH and a subunit
that is specific to it:?X. Therefore, some researéfy 123 116124 11 3ve employed the
hCG subunit for early pregnancy prognosis and sthave used whole hCG for this
purposelt'3125 1261 However, it has been established that duringfits¢ half of
pregnancy, measuring the free hCG subunit has eecapleutic advantage over
measuring the intact hC&1. The first study of PAPP-A in the prediction of pregicy
outcome in women presenting with a threatening aniggge was conducted by another
study *28, They came to the conclusion that PAPP-A testimgict help distinguish
between pregnancies that will have a normal resudtthose that worf¥®l. While the
foetus was still living, the aberrant levels werequently noticed weeks before the
clinical course of spontaneous miscarri&g&*?9 found that early vaginal bleeding in
pregnancy was associated with significantly lowleod levels of PAPP-A compared
to other pregnant women, but they were unablegtindjuish between those who later

miscarried and those who carried the pregnancyetm.tinability to distinguish
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between normal and abnormal pregnancies at vely gastation (6-7 week$y*® 12%
Ethnic variation in serum concentrations are jusivaof the limitations of PAPP-A as
a biochemical marker for the prediction of earlggmancy outcomes’ 32
Oligohydramnios:

Reduced amniotic fluid volume (AFV) for gestatiorae is referred to as
oligohydramnios. The amount of amniotic fluid varauring the course of pregnancy,
rising linearly up until 34 to 36 weeks, at whichint it levels off (at about 400 mL)
and stays stable until telti®l. After 40 weeks of gestation, the AFV starts tadyrally
decline, which results in post-term gestations We$s volume. This pattern enables
clinical evaluation of AFV utilising fundal heigmheasures and ultrasound analysis
during pregnancy®®4. 4.4% of term pregnancy complications are caused by
oligohydramnios. In preterm pregnancies, oligohgahas occurs less frequently than
1% of the timée*3.

The findings of and from Australia and Italy, resfively, were at odds with
those of the past investigation and showed sigitly lower PAPP-A and -hCG levels

in abortiond136:137]

Placental abruption:

Placental abruption is the early detachment ofplaeenta from the uterine
lining before the second stage of labour is futlynpleted. It is one of the reasons why
women bleed in the second half of their pregnanchescritical but relatively
uncommon pregnancy condition called placental awopputs the health of both
mother and foetus in jeopardy. Abruptio placentaieamother name for placental

abruption(*38139]
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A potentially fatal obstetric condition brought doy improper placental
implantation is placenta accreta. With placentaiprand the number of prior caesarean
deliveries, the risk of placenta accreta risesceatly*4%. Although they have often
only been used in high-risk pregnancies, ultrascaygyy and MRI are currently the
best methods for diagnosing placenta acctétiTherefore, enhancing the ability to
employ biomarkers to selectively identify foetusashigh risk for placenta accreta
should aid in improving the effectiveness of thiesaging method841144 According
to Desai et al.PAPP-A is not linked to placenta previa or previoassarean sections,
but high levels of PAPP-A are linked to an increhsiek of placenta accref4®..
Likewise, demonstrated that PAPP-A was not cormuetd previat*® This suggests
that PAPP-A may be used in conjunction with clihigiacenta previa evaluation and
caesarean section history to help identify patievite are at high risk for placenta
accretal**d discovered using a continuous model that a PARP2MoM was linked
to a 2-fold increase in risk and a PAPP-A of 3 Maléls linked to a 4-fold increase in
risk. A PAPP-A of 0.5, on the other hand, was Ishkea 5-fold reduction in risk. These
risk changes correspond, respectively, to thealgnge of one or two extra caesarean
deliveries or two less caesarean deliveries.

Preeclampsia:

PAPP-A and free human chorionic gonadotropin (in€) from the first
trimester have both been studied as potential @olis of preeclampsig® 146-150]
Preeclampsia was generally not associated withH@® in these trials, but it was
associated with low PAPP-A, which led to detectiates of 8%-15% at a 5% false
positive rateA systematic meta-analysis of cohort studies examgigecond trimester
indicators and preeclampsia was carried ot By The threshold utilised to identify

people at high risk as well as the effectivenessodening varied significantly between
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research. The most effective thresholds were 2.[iptes of the median (MoM) for
alpha-fetoprotein (AFP), which produced a positikelihood ratio (LR) of 2.36 and a
negative likelihood ratio (LR) of 0.96; 2.0 MoM faCG; 0.5 MoM for unconjugated
estriol (UE3); and 2.79 MoM for inhibin (dimerichibin A), which produced a positive
LR of 19.5 and a negative LR a similar manner®d discovered that inhibin and
preeclampsia were significantly associated, whewgR and uE3 were not. The
detection rate in a three marker technique usinBRRA, inhibin, and hCG was 40%
with a 5% false positive rate. Preeclampsia antbinhwvere also linked in the FASTER
experiment®3], with a detection rate of 17% and a false positate of 3%, however
additional markers did not help with identification

Even though these instances make up just arouncdi@¥%gpreeclampsia cases,
nearly 70% of perinatal deaths and 60% of sevemnatal morbidity cases in
preeclampsia pregnancies happen in early onsewé®ks) preeclampsi®. As a
result, with successful screening programmes fererly-onset type of the disease,
perinatal morbidity and mortality can be signifidgnreduced.**® discovered that
early onset preeclampsia (34 weeks) was more syr@sgociated with higher levels
of inhibin, hCG, and AFP than was late onset parapkia. These markers could
individually detect 22%—28% of preeclampsia at ppraximate 5% false positive rate.
PAPP-A may function more effectively as a markerdarly-onset preeclampsia than
for late-onset preeclampsia, according to othexame*°6: 157 15€]

According to Kang et al.,»>2 inhibin was more significantly linked to early-
onset preeclampsia than late-onset preeclampsialefert 18% of early onset (32
weeks) preeclampsia, established a multiple mamethod using first trimester PAPP-
A and second trimester AFP, hCG, and UE%. The likelihood of detection could

increase greatly if inhibin and maternal factorsctsas prior history or family history
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of preeclampsia, parity, and chronic hypertensieade included in such a technique.
Recent research has shown that over 90% of eadgtqmeeclampsia pregnancies can
be detected in the first trimester using a directesn that includes maternal
characteristics, PAPP-A, placental growth factotG@, uterine artery doppler
pulsatility index, and mean arterial pressiif&*®?l Coincidentally, PIGF and AFP,
when paired with PAPP-A and free hCG, have beenvshto be successful in first
trimester Down syndrome screenifiéf2¢%! An enlarged Down syndrome screening
protocol may therefore enable the early detectiqreeclampsia.

Preterm delivery:

Preterm birth occurs when a baby is deliveredstmm, before the full 37 weeks
of pregnancy have passed. One in ten babies battmeitS in 2021 suffered from
preterm birth. In 2021, the preterm birth rate @ased by 4%, from 10.1% to 10.5%.
However, there are still racial and ethnic dispesitn preterm birth rates. Preterm birth
rates for African-American women (14.8%) in 202Tr&valmost 50% higher than those
among white or Hispanic women (9.5% and 10.2%,aetyely).

As many as 2.8% of singleton births in 2012 weadyepreterm (34 weeks),
making up 9.9% of all preterm births (37 week&. A third of preterm births can be
prevented by identifying pregnant women at higk f& preterm birth based on short
cervixes!'®’l. Recent randomised control trials have shown thatica cerclage!®®
or progesterone therapy®® 7% 1¢7lcan considerably lower premature birth. The
addition of biochemical and other biophysicial neagkmay result in a decrease in the
frequency of preterm birth and, consequently, aedese in perinatal morbidity and
mortality because only one-third of early preterinthis (births before 34 weeks) have
short cervixes below 1.5 crfthe relationship between PAPP-A and preterm dsfiver

has been examined in numerous studies. PAPP-A & mlosely linked to early
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preterm birth than to preterm birth, as shown ibl&a2. Early preterm birth was
detected in 9%-15% of instances with a 5% falsatipesrate compared to preterm
delivery in 5%-9% of casd¥'’ 148 150,153, 171, 172k o1 early preterm birth, the positive
probability ratio of PAPP-A below the fifth percéatranged from 2 to 3. In contrast
to other research3 examined PAPP-A at a 10% false positive rate andd that the
preterm birth group had higher detection (24%) tttza early preterm birth group
(20%). The detection rate, however, was the sarbetimgroups (38%) when maternal
factors (African American race, Body Mass IndexioPPreterm Birth, History of
Chronic Hypertension, History of Pre-Gestationali#tes) were taken into account.
The relationship between second trimester indisatod early preterm delivery (32
weeks) was examined B%°. For AFP, hCG, uE3, and inhibin, the detections@ia
positive rates) were 9% (5%), 11% (1.7%), 17% (9,G#0d 22% (3.1%), respectively.
The sensitivity was 16% for any pair of abnormallgtes, with a false positive rate of
2.9%, a positive likelihood ratio of 5.5, and a atge likelihood ratio of 0.87 for either
zero or one abnormal marker. The strongest coivaelaetween early preterm delivery
and high AFP and inhibin was observed (Odds ra2®:37).Additionally, likelihood
ratios can be created using information on the gdesce of early preterm birth and
short cervix. The chance ratio for birth beforevddeks for cervix lengths of 1.5 cm,
1.6-2.5cm, and >2.5 cm is 24.3, 2.5, and 0.9 espely, according to the condensed
data from*”4l. In a different study(!’® calculated the chance ratio for birth before 32
weeks to be 51.52, 2.66, 0.71, 0.48, 0.24, and f@10dervix lengths of 1 cm, 1-2 cm,
3-4 cm, 4-5 cm, and 5-6 cm, respectively . Thedearnes substantially concur with
(1741 findings. Pregnancies with negative fibronectin, a long aaviength, and no
history of preterm delivery have a 1% risk of pretebirth, while those with positive

fibronectin, a short cervical length, and a histafy preterm birth have a 64%

Page 28



Review of literature

risk 176 1771 The data from these studies can be updated Ing @sirly biochemical
marker likelihood ratios, even though this is natrently common practise, to further
narrow risks and improve early preterm birth detect

Previous studies:

[Kagan et al.,2008](178 conducted arhere were 96 803 pregnancies with normal
chromosomes and 491 trisomy 21 instances. PAPPsASWe46 higher in women of
Afro-Caribbean origin, 3 % higher in South Asia@s% higher in East Asians, 2 %
higher in nulliparous women, 17 % lower in smokears] % lower in those conceiving
through in-vitro fertilization compared to valuesGaucasian women who were parous,
non-smokers, and had spontaneous conception (FY&@.hCG levels were 12% higher
in Afro-Caribbean women, 9% lower in South Asianmem, 8% higher in East Asian
women, 2% higher in nulliparous women, 4% lowesnmokers, and 9% higher in IVF
recipients. The predicted detection rate for trig@h by maternal age, serum free hCG,
and PAPP-A was 65%, with a false-positive rate %f. & is crucial to account for
maternal and pregnancy factors when adjusting bserved levels of free hCG and
PAPP-A during first-trimester biochemical screeniagtrisomy 21. ISUOG has 2008
copyright. John Wiley & Sons, Ltd. is the publisher

Similarly by [Nicolaides et al.,2011]'"°!, between 12 weeks (when first-trimester
screening is done) and term, the incidence of foetatality ranges from around 30%
for trisomy 21 to 80% for trisomies 18 and 13. (&ris et al., 1994, 1995, 1999; Morris
et al., 1999; Hecht and Hook, 1994; Halliday etE95; Contrarily, only 1 to 2 percent
of euploid foetuses die during pregnancy, and agsalt, the risk for trisomies
diminishes with gestation. For a woman who is 28rgeold and 12 weeks pregnant,
the risks for foetal trisomies 21, 18, and 13 gmeraximately 1 in 1000, 1 in 2500, and

1in 8000, respectively. The risks of this womavrirgg birth to an affected child at term
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are approximately 1 in 1500, 1 in 18 000, and 44r000, respectively. For a woman
35 years old at 12 weeks of pregnancy, the oddsdoh aneuploidy are around 1 in
250, 1 in 600, and 1 in 1800, while the risks divdeing an afflicted baby at term are
1in 350, 1 in 4000, and 1 in 10,000.

[Di Lorenzo et al.,2012](18% evaluated, 46 (2.17%) of the 2118 women acquireg G
and 25 (1.18%) were identified as having PE, inclgdl2 (0.57%) with early-onset
and 13 (0.61%) with late-onset PE. Serum PIGF, il@&, and chronic hypertension,
respectively, indicated 67 and 75% of women whoeegpced early-onset PE with a
fixed FPR of 10 and 5%. The uterine artery Dopelsatility index (UtA PI) in
conjunction with PIGF and chronic hypertension aehd a sensitivity of 60% for a
20% FPR in the model for the prediction of oveRH. First trimester maternal blood
biomarkers (free -hCG and PIGF) were combined wittternal features to produce a
potential early-onset PE screening tool. UtA Plvebd proven to be statistically
significant in the overall PE model, however it diot increase the detection rate.
Whereas[Saffer et a.,2013]!181, 1366 evaluable samples were obtained from 247
patients (242, 238, 226, 223, 222, and 215 sanipleach GA period, corresponding
to 20—24-29-32-35-37-40 weeks). In each indivi@faperiod, the 5th percentile of
PIGF was 76.4, 141.1, 139.3, 65.5, 31.7, and 23dlpgThe parameters of the PIGF
distribution are roughly log normal and continuatiizange as a function of GA.
Maternal age, race/ethnicity, parity, and maximadtalic blood pressure all have a
marginal impact on plIGF distribution (taken betweereks 20 and 24). Statistically
significant as they were, these variables did ftet IGF levels by more than 15%.

In another studyShiefa et al., 2013]182, said a noninvasive alternative for the early
identification of aneuploidy pregnancies is thestfitrimester screening programme.

Serum free human chorionic gonadotrophin (free-h@BJ pregnancy associated
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plasma protein A (PAPP-A), maternal age, and foetathal translucency (NT)
thickness at 11 + 0-13 + 6 weeks of gestation seel in conjunction for this screening.
Early diagnosis of trisomies 21, 18, and 13 is mefiie of screening. The relative
frequency of trisomies 18 and 13 to trisomy 21atedmined to be one to three and one
to seven, respectively, at 11 + 0-13 + 6 weeks ke trisomies are linked to older
mothers, higher foetal NT, and lower PAPP-A, howedvisomy 21 has higher serum
free hCG levels than trisomies 18 and 13, whergasniies 18 and 13 have lower
serum free hCG levels.

[Yu et al., 2017][28], Concluded that, the mean PAPP-A and ADAM12 weveelo(P
0.001, P 0.05) in pregnancies complicated by paesgsia (n = 462) and FGR (n =
350) compared to gestational age-matched contnotsZ00). Preeclampsia and FGR
groups had greater median uterine artery meanfPG(01). The median free -hCG
and PP13, however, did not vary substantially fltmaseline (P > 0.05). Assuming a
fixed false positive rate (FPR) of 10%, the detattiates for a combination of PAPP-
A, ADAM12, and UAD in preeclampsia and FGR scregnimere 72% and 68%,
respectively.

Similarly by [Sung et al.,2017]!184, This prospective, observational study comprised
175 pregnant women, and of these, delivery datae wbtained from the medical
records of 155 women, including 4 twin pregnancileg to participant withdrawal or
loss to follow-up. The PIGF and PAPP-A levels att@113 gestational weeks were
measured, along with the women's maternal histofies systolic/diastolic ratio of the
maternal uterine artery was assessed during tlendadmester. PIGF and PAPP-A
multiples of the median (MoM) were calculated, dhd correlations between these
values and the risk variables for SGA and PE weaengned. To test if PIGF and PAPP-

A are helpful indicators for foretelling SGA newhber logistic regression analysis was
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utilised. Mothers with advanced maternal age, multipara wgonaea women with
gestational diabetes had considerably lower PAPHMoM levels than their peers.
Women carrying twins had greater PIGF and PAPP-AVMevels than did those
carrying singletons. The uterine artery systolasthlic ratio in the second trimester
was significantly correlated with the maternal serBAPP-A MoM level in the first
trimester. Low levels of PIGF and PAPP-A MoM wetleritified as predictors of SGA
babies by the results of logistic regression amalgglds ratio, 0.143; 95 % confidence
interval, 0.025 to 0.806; odds ratio, 0.191; 95 #fictence interval, 0.051 to 0.718,
respectively).PIGF and PAPP-A have the potentialb& helpful first-trimester
indicators for SGA babies and various obstetricanignsive diseases.

In study includindPakniat et al.,2019][18%, 994 singleton pregnant women aged 18 to
35 were referred for first-trimester screeninggestich as PAPP-A and -hCG, at the
ages of 6 days and 11 to 13 weeks, and were thaitored during the remainder of
their pregnancies. Serum levels of PAPP-A, -hC@, megative pregnancy outcomes
were measured and examined. By determining thawesceperating characteristic
curve's area under the curve, the test's sengiéinil specificity were evaluated (ROC).
PAPP-A and hCG had mean serum concentrations 6f@A9 and 1.09 0.8 MoM,
respectively. Regardless of percentile, pregnaisspa@ated plasma protein A shown a
strong correlation with the prevalence of preeclsiapreterm delivery, and foetal low
birth weight (p 0.001 for each). However, there wasstatistically significant link
between PAPP-A and abortion (p > 0.05). AccordmdrOC, the findings showed a
significant association between PAPP-A and thdihked of preeclampsia, preterm
delivery, and low birth weight foetuses (p 0.0CHpwever, there was no correlation
between high levels of -hCG and poor pregnancyomés.A lower level of PAPP-A

and -hCG may be a predictor of preterm labour, @tng to the study's findings.
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Additionally, according to this study, PAPP-A reagh could be used as a screening

test for pregnancy complications such preeclampsvabirth weight, and premature

labour.
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METHODOLOGY

1. Study design
A prospective observational study, To determineasociation of $Ltrimester PAPP-

A, BETA- hCG and PLGF with adverse pregnancy outesm

2. Study Setting:
The study was carried out at the teaching hospitd AHER’S Dr. Prabhakar Kore
Hospital and Medical Research Centre.
3. Study period:
The study was conducted from January2021 until BD¥ees 2021 for a priod of one
year.
4. Study population :

All antenatal women between 9 weeks and 13 weeles/§ period of gestation
attending the out patient department, were includedhe study .All of these
pregnancies were followed up at delivery and tiselte were noted.

5. SELECTION CRITERIA:

Inclusion criteria

Antenatal women between 9 weeks and 13 weeks 6 mysd of gestation
attending the Obstetric OPD were included in thesafter taking adequate informed

consent.

Exclusion criteria

Patients who were a k/c/o diabetes mellitus, dorbiypertension, cardiac

disorders, renal disorders, multiple gestation vexauded.
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Qutcomes M easur ed

Pre-Eclampsia, fetal growth restriction , pretetaiivery, oligohydramnios,
low birth weight, placental abruption, gestatiodébetes mellitus , chromosomal

anomalies like trisomies and missed abortion.

Sample size: Sample size formula based on prevalence rate

z 2 P(1—P)
d2

n=
P is the percentage of prevalence and ‘d’ is thregudage likely difference in the
prevalence.

Z, is linked with the level of significance.

For 5% level of the significancetz 1.96.

Ref: Sung et al., 201784

With P = 43.08% and d = 10% the sample size is 95

To make the study more confirmative, the sample wias raised to 110

6. DATA COLLECTION AND SAMPLING TECHNIQUE

Detailed history of the patient, including theiepent history, past history, any
significant medical history was noted and genehngkjral examination was done. 3ml
of venous blood was taken in a plain vacutaineoyigied by the laboratory and
transported within 4 days for analysis. The sam@s processed by — Time Resolved
Fluroimmunoassay on Auto-Delfiihe Software used for analysis-Lifecycle software
from PerkinElmer Life and Analytical Sciencd$e reports were dispatched within

5- 7 working days.
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8) Data analysis

Data was analyzed using statistical Software Rimerd.2.1,and Microsoft
Excel. Categorical variables were represented kgquency and percentage.
Continuous variables were given in Mean + SD / MadiMin, Max) form. Normality
of variable is checked by Shapiro Wilk test. M&ihitney U test was used to compare
the distributions of serum analytes over differéaverse Pregnancy Outcomes. P-

value less than or equal to 0.05 indicates Stedis8ignificance.
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RESULTS

Figure -01 Distribution of subjects according to heir inclusion criteria

Strobe Diagram

Total number of ANC’s attending OPD during study perioc Number Of C.

Mﬂ

Total number of patients attending in It trimester- JKIC/O diabetes
mellitus- 6

2)Chronic

Patients selected for enrollment in study - hypertension- 4

l — 3)Cardiac Disorders- 5

Patients enrolled for study 4)Renal Disorders-0
Loss to follow up- Total no. of 5)Multiple Gestation-10
women m -Eligible but not ready

followed to participate (non

up consenting)-45

The above figure depicts the distribution of sut§excording to their inclusion
criteria. The total number of antenatal patientsrating OPD during the study period
were 29,305. Total number of patients attendintdpén®! trimester of pregnancy were
3,450. Patients selected for enrollment in studyewi©3, among these 123 patients
were enrolled in the study, as 70 patients weréudrd as per the exclusion criteria.

Loss to follow up were 04. Total number of womeltoiwed up were 119.
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TABLE-1 Sociodemographic and Clinical Characters ofStudy Participants

Mean + SD 27.80 £ 4.55
Age (yrs)
Median (Min, Max) 28 (19, 38)
Primigravida 72 (60.50%)
Gravidity
Multigravida 47 (39.5%)
Spontaneous 116(97.47%)
Conception
Infertility Treatment 3 (2.52%)
Consanguineous 6 (5.04%)

Consanguinity

Non-consanguineous

113 (94.95%)

Gestational Age at
Enrolment in weeks

12.89 £ 0.54

BMI

Mean £ SD

22.13+3.70

Median (Min, Max)

21 (15.60, 37.3)

Mean Arterial
Pressure (mmHgQ)

Mean

83.4 +8.1

The above table shows the sociodemographic andcallircharacters of study

participants. The mean age of patients in thisystuals, 27.80+4.55 years. Age of the

participants was found to be between 19 to 38 ye&g60.50%) participants were

primigravida and 47 (39.49%) were multigravida. 198.47%) study participants had

spontaneous conception and 3 (2.52%) had conceiest infertility treatment. 6

(5.04%) of study participants had a consanguinecaisiage and 113 (94.95%) had a

non-consanguineous marriage. The gestational mgarataenrolment in weeks was
found to be 12.89+0.54. The mean BMI was foundae@b.13+3.70. Finally the mean

arterial pressure for the study participants waséoto be 83.4+8.1.
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Figure-02: Showing distribution of subjects accordig to gravidity

= Primigravida = Multigravida

As depicted in the figure, 72 participants (60.5@¥%the study participants were

primigravida and 47 participants (39.5%) were igudtvida.

Figure-03: Showing distribution of subjects accordig to consanguinity
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The figure above shows the distribution of subjectsording to consanguinity.(5.04%)
6 of the study participants had a consanguineousiaga and (94.95%) 113

participants had a non consanguineous marriage.
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Figure-04: Distribution of Subjects According to Diferent Adverse Pregnancy

Outcomes
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As shown in figure-4 the study participants hadio#s adverse pregnancy
outcomes such as, 8 (6.72%) of the participantspnaelclampsia, 5 (4.24%) had
preterm delivery, 5 (4.24%) had oligohydramnios(23%0%) had Gestational
diabetes mellitus ,4 (3.36%) had Premature ruptfirmembranes (PROM) and 4

(3.40%) showed fetal growth restriction (FGR).
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TABLE-2: Association of PIH with serum analytes (Béa hCG, PAPP-A, PLGF)

PIH (n=18)

p-value

Gestational
HTN

p-value

10(8.40%)

Preeclampsia 8 (6.72%)

0.9 0.3
(0.9-1.4)

0.75

1.26+0.61
1.26
(0.61,1.91)

0.537MW

1.0+0.6
(0.4-2.3)

0.97

1.59 +0.75
1.4
(0.95,2.63)

0.098W

1.2+0.8
(0.3-3.0)

0.56

0.78 0.13
0.77
(0.63,0.93)

0.130MW

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

As shown in the table-#he association of pregnancy induced hypertensitimsgrum

analytes (Beta hCG, PAPP-A, PLGF) where 18 paditip developed PIH. Among

18 participants, 10 (8.40%) of study populationvebd gestational hypertension.

Mean value for the following serum analytes wasodews, Beta- hCG 0.9+0.3(0.9-

1.4), PAPP-A 1.0+0.6 (0.4-2.3), PLGF 1.2+0.8 (0.8}3nd their p-values are 0.75,

0.97, 0.56, respectively.

Similarly 8 participants 6.72%, of study populataeveloped preeclampsia. The mean

value of serum analytes were, Beta- hCG-1.26:t0BAPP-1.59+0.75A, PLGF

0.78%0.13, and their p-values 0.581M0.0982'V,0.130™Y, respectively.
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TABLE-3 Association of Oligohydramnios with Serum Analytes (Beta hCG,
PAPP-A, PLGF)

1.55+1.04 0.94 +0.63 0.85+0.56

Oligohydramnios 5 (4.24%) 1.26 0.8 0.68

(0.67, 3.3) (0.21, 1.78) (0.24, 1.63)

p-value 0.2468"W 0.644"W 0.218MW

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

As shown in table - 3, the association of oligolaydnios with serum analytes. 5
(4.24%) of study participants, had oligohydramnigth serum analytes as follows,
Beta- hCG 1.55+1.04, PAPP-A 0.94+0.63, PLGF 0.85&(nd their p-values were

0.2468" 0.644"V,0.218 MY respectively.
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TABLE-4 :Association of GDM With SerumAnalytes

(Beta hCG,PAPP-A ,PLGF)

1.33+£1.01 1.3+0.36 1.25 +£0.63
GDM 3 (2.52%) 0.89 1.29 0.93

(0.61, 2.48) (0.95, 1.66) (0.84, 1.97)
p-value 0.799'W 0.2408"W 0.757W

Abbreviation: MW — Mann Whitney U test, dicates statistical significance.

As shown in table — 4, the association of gestati@iabetes mellitus with serum
analytes. 3 (2.52%) study participants, showedaason of GDM with serum analytes
as follows, Beta- hCG 1.33£1.01, PAPP-A 1.3+0.36GP 1.25+0.63 and their p-

values were 0.798",0.2408"V,0.7572"V respectively.
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Table-5: Association of Preterm Labor with Serum Aralytes

(Beta hCG, PAPP-A ,PLGF)

Preterm 1.34+0.78 0.94 +0.46 1.22+0.6
Labor 5 (4.24%) 1.14 1.21 1.07
(0.41, 2.48) (0.33, 1.31) (0.52, 1.97)
p-value 0.3857W 0.842MW 0.7383W

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

As shown in table 5, the association of pretermdadth serum analytes.(8.24%)
of study population had preterm labour with serumalgtes as follows, mean Beta-
hCG was 1.34+0.78,and that of PAPP-A was 0.94t0fdbowed by PLGF

1.22+0.60. Their p-values were 0.38%70.8422'"V 0.7383"V respectively.
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Table-6: Association of PROM With Serum Analytes

(Beta hCG, PAPP-A , PLGF)

0.81+0.53 1.97+0.42
1.21+0.14 1.84
S 4 (:3%) 007 1.21 (1.07,1.3 '
(0.37, 1.4) 21 (1.07.1.3) (1.63,2.4)
p-value 0.418IW 0.3128W 0.0194MW *

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

As shown in table — 6, the association of PR®@ith serum analytes. Among the
study participants n=4 ,3.36% showed associatidi? BIOM) Prelabor rupture of the
membranes with serum analytes as follows, Betds m@&s 0.81+0.53,and that of
PAPP-A 1.21+0.14followed by PLGF 1.97+0.42. Theijp-values were

0.4183'"W 0.3128" 0.0194", PLGF value was found to be statistically sigpafit.
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Table-7: Risk of Trisomies Observed Based On Serum Analytdsvaluation

Among The Study Participants

Risk of Down’s Increased risk 1 (0.84%)
Syndrome
Cut-off 1:250 Low risk 118 (99.15%)
Risk of Edward’s
Syndrome Low risk 119 (100%)
Cut-off 1:100

Risk of Patau’s

Syndrome Low risk 119 (100%)

Cut-off 1:100

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

As shown in the table-7 ,the risk of trisomies obed based on serum analytes was
0.84%, 1 participant , showed increased risk fawbD's syndrome, and the remaining

118 participants had low risk for Down’s, Edwardisd Patau’s Syndrome.
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Figure-05: Distribution of Women According to Risk for Down’s syndrome

Distribution of subjects according to risk of down's syndrome
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As shown in the figure-5, 1 participant, 0.84% tfdy population showed increased

risk for Down’s syndrome and 118 (99.15%) werbat risk.
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Table-8: Distribution of Women Based on Risk of PEat Different

Period of Gestation

Increased risk 1 (0.84%)
<32
Cut off- 1:100 )
Low risk 118 (99.15%)
Increased risk 3 (2.43%)
32-34
Cut off- 1:100
Low risk 116 (97.47%)
Increased risk 17 (14.28%)
34-37
Cut off-1:100 )
Low risk 102 (85.71%)

As shown in the table-8, risk for pre eclampsia wasded based on the period of
gestation, as follows, 1 participant (0.84%) hacreased risk for PE at <32 weeks.
Similarly 3 participants (2.43%) had increased fmkPE at 32-34 weeks ,and lastly

17 participants (14.28%) had increased risk foaP84-37 weeks.

The total number of participants screened highfosPE irrespective of the gestational

age were 17 (14.28%).
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Table-9: Results of Multivariate Analysis for The Associatioo Of Serum

Analytes with Pre eclampsia

BETA-hCG 0. 0.9530 to 1.005
PAAP-A 1.0 1.000 to 1.000 0.01*
PLGF 1.01 1.002 to 1.031

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

As shown in table 9, the results of multivariat@lgisis for the association of serum
analytes with preeclampsia predicts that for B&l&h odds ratio is 0.98 for Cl ,0.9530
to 1.005, for PAAP-A odds ratio is 1.0 for CI 1.001.000 which is equivocal and
that for PLGF, odds ratio is 1.01 for Cl 1.002 @8Il and their p-value was 0.01, which

was found to be statistically significant.
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Table-10: Results of Multivariate Analysis for Predcting Gestational

Hypertension

BETA-hCG 0.9637 to 1.008
PAAP-A 0.99 0.9997 to 1.000 0.08
PLGF 1.012 1.001to 1.033

As shown in the table 10, results of multivariatelgsis for predicting gestational
hypertension predicts that for BETA-hCG odds réti@9 for Cl was 0.9637 to 1.008,

PAAP-A odds ratio was 0.99 for Cl 0.9997 to 1.00d #LGF was Odds ratio 1.001

for Cl1 1.001 t01.033 and their p-value was founth¢d.08
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Table-11: Neonatal Outcomes

FGR 4 3.44%

Prematurity 2 1.69%

As shown in the table-11 , neonatal outcomes wesemed, the mean for birth weight
was 2.67+0.32, Fetal growth restriction was seef $ubjects (3.44%) and 2 subjects

(1.69%) had prematurity.
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Table-12: Birth Weight Characteristics among BabiedBorn to Study

Participants

<1.0 Kg
0
(ELBW)
1-1.5Kg
4 (3.44%)
(VLBW)
1.5 -2.5Kg
27 (23.27%)
(LBW)
>2.5 Kg 85 (71.55%)

As shown in the figure-12 birth weight charactécistamong babies born to study
participants were observed, 3.44% of the studyaimsts gave birth between 1-1.5 kg

(VLBW), 23.27% instances gave birth between 1.5#35and 71.55% gave birth

between >2.5Kg.
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DISCUSSION

This prospective observational study aimed to sthdy “Association between
maternal first trimester serum analytes (PAPP-ATBECG, PLGF) and adverse
pregnancy outcomes”.

In our study the mean age of the participants wvasxd to be between
27.80%4.55 yrs. However a similar study donéPhiniat et al in Iran also had a mean
age of 27.73+6.12 years, which is comparable to siudy. As per the ACOG
guidelines, dual markers and first trimester gengtreening is adviced for all pregnant
women irrespective of their risk factor. Howevetyom few women comply for the test
in low income countries considering the cost factdre elderly group of patients >25
years of age are more compliant to follow the agl\lecause of better compliance

followed by this set of populatidi®

The instances in our study were of two types, mianida, 60.50% and
multigravida, 39.49%. 8 participants (6.72%) depeld PE, out of which 5 participants
(62.5%) were primigravida 3 participants (37.5%)ewmultigravida. 1 participant was
screened to have increased risk for Down’s Syndratheeh was a primigravida.
However in a similar study conducted at Harold Waddspital, screening for
chromosomal abnormalities by a combination of mmatieserum free beta-hCG and
PAPP- A in a One Stop Clinic for assessment ofriflee beta-hCG appeared to be a
significant positive association with increasingngdity or parity. However PAPP-A
also appeared to have a positive association natieasing parity and to a lesser extent
with gravidity. Although these trends showed sossoaiation with changing gravidity

or parity, when the individual lagy MoMs were regressed against gravidity (or parity)

the correlation was not significaf®-188l
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In the present study, spontaneous conception wasieed7.47%, and 2.52%
had conceived with infertility treatment. As pestady conducted in Australia , on
prenatal screening and diagnosis where data wekestsd from three private ultrasound
clinics, which included: PAPP-A and free beta hMIGM, the biochemical platform
utilized (Brahms Kryptor or Immulite 2000), adjudtesk of Down syndrome, method
of conception, and the maternal characteristicRPA was significantly lower in IVF
pregnancies as compared to spontaneously concgiegdancie8®®

All antenatal women between 9 weeks and 13 weels/§ period of gestation
were enrolled in our study and the mean gestatiagal was between 12.89 + 0.54
weeks. However a similar prospective study of wonuedergoing first-trimester
screening was conducted at the Gupte Hospital @seédch Center and the Birthright
Genetic Clinic, Pune, India, where blood samplesfifst-trimester screening were

collected between 11 weeks and 13 weeks and 6paied of gestatioH®!

In our study, the mean BMI was 22.13+3.70, withiage of 18.5 to 24.9kgAn
which was comparable with studies conducted bydeaianAudibert et al, Bernat Serra
et al, Poon L C et al and Francesca Crovetto éh aur study women had the normal
range of BMI.

In our present study the primary outcomes wereepl@mpsia equalling 6.72%
,preterm delivery and oligohydramnios were 4.24%he&DM was found to be 2.50%,
PROM were 3.36% and lastly FGR was found to be%.40

In a similar study, First And Second Trimester lagion of Risk (FASTER)
trial, which was a multicenteric study, to comptae diagnostic performance of several
first and second trimester screening markers. Tis¢-tfimester markers that were
evaluated were PAPP-A level, free beta hCG. In shisly, women with PAPP-A of

<5th percentile were significantly more likely topexience spontaneous fetal loss at
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<24 weeks of gestation, low birth weight, preeclaimpgestational hypertension,
preterm birth, stillbirth, preterm premature rugtuof membranes, and placental
abruption . The free beta hCG<dtst percentile was associated with an increaskd ris
of spontaneous loss €24 weeks of gestation.

Our study has shown a positive association with PLEFAPP-A and beta-hCG
with pre-eclampsia. Precisely, PLGF value of <O@mMPAPP-A value of <0.5mom
and beta-hCG of >2.5 mom. Other studies also hhwens a positive association of
PLGF and PAPP-A with pregnancy induced hypertension

A study conducted atniversity Viale del Policlinico, Rome, has highlighted
a significant relationship between low maternauseAPP-A and more precisely
values<0.8 MoM at 10 + 13 weeks 6 days gestation aretipeli associated with later
development of PIH2Y

Another nested prospective cohort study conduictéa/o public hospitals in
Accra, Ghana, where pregnant women attending ataeclanics between 8 and 13
weeks, provided a blood sample. PAPP-A and PIGEamnations were measured by
the AutoDELFIA immunoassay method.

This study concluded that, the addition of PIGF &#&PP-A together to the
model markedly improved its predictive ability, tvian increase in AUC from 0.75 to
0.82 for multiparous women and 0.89 to 0.95 fompgravid women, whereas adding
either one of the two had only a marginal eff€t.

Though our study sample size is small we got atipesassociation with pre
eclampsia. Therefore PLGF and PAPP-A are the patdnomarkers of pre eclampsia

in a small cohort.
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Addition of PLGF to the %t trimester screening has not given any extra benefi
of a positive association with pre eclampsia. b fesource settings, PAPP-A has an
equal potential to identify the high risk populatiwho likely to develop pre eclampsia.

Other adverse pregnancy outcomes of our studyasicfetal growth restriction
, preterm delivery, oligohydramnios, low birth wieigplacental abruption, gestational
diabetes mellitus , chromosomal anomalies lik®inies and missed abortion have not
shown any positive association in our study.

An observational study conducted at District gehleoapital between January
2011 and December 2013 at the Heatherwood and WeRlaak Hospitals Foundation
Trust, have demonstrated that low maternal citmgaconcentration of PAPP-A at
11-14 weeks of gestation, significantly predictseade perinatal outcomes for SGA
and preterm birtH52

Another prospective analytical study performed anglston pregnant
mothers at the first obstetrical visit before 14eW® of gestational age, at the health
care centers of Qazvin province, Central regionrah, during years 2016-2017,
investigated the relationship between PAPP-A arid-b€G with adverse pregnancy
outcomes in the Iranian population. The resulhdef study revealed that lower level of
PAPP-A and beta-hCG could be a predictive factgrgterm labor. Also, this study
indicated that PAPP-A measurements could be amsagéest for adverse pregnancy
outcomes, such as preeclampsia, low birth weigtitpaeterm labor1%3

In our study we could not find any association vahéan be explained by our
small sample size. Therefore we recommend larde stadies to study the association
in low resource settings.

In our study beta hCG values were not associatéld adverse pregnancy

outcomes.
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A cohort study performed on the association of able€CG with adverse
pregnancy outcomes by the Literature searches bMEd, EMBASE, Medline,
Central, China National Knowledge InfrastructureN{d@), Wanfang, and China
Science Digital Library (CSDL) databases. This gtadncluded that high levels of
beta-hCG is a risk factor for IUGR, PIH, preternivery , and miscarriage in singleton
pregnancy. However the relationship between higbl¢eofbeta -hCG and GDM still
needs further research to confirif!

Another retrospective cohort study conducted atdBapMaternal and Child
Health hospital from June 2018 to June 2020, testigate the prediction performance
of serum PLGF , free beta-hCG and PAPP-A leveksiry pregnancy for pregnancy
outcomes concluded that pregnant women with an rafalo pregnancy had
significantly higher beta-hCG and PLGF, and lowAPP-A than those with normal
pregnancy’®®

In the present study women with pregnancy induggekrtension, were 18, of
which 10 (8.40%) individuals had gestational hygesion, and the mean value for the
subsequent blood analytes were as follows: bet@ h@as 0.9+0.3mom(0.9-1.4),
PAPP-A 1.0+ 0.6(0.4-2.3), and PLGF 1.2 + 0.8 (0(-3However 8 participants ,
6.72% of the study population were diagnosed wideplampsia and their mean value
of serum analytes were, beta-hCG was 1.26+0.61, RaEP-A 1.59+0.75 PLGF

0.78+0.13, and their p-values, were 0.5371MW, OMM2 0.1307MW respectively.

In a similar prospective cohort study of pregnamnwen, by the Prenatal
Diagnosis and Gynecologic Unit of the InstituteNémternal and Child Health — IRCCS
“Burlo Garofolo” , all women were recruited and wdollowed up from first trimester

screening to delivery , 46 women were affected éstafional hypertension (2.2%), 25
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women developed pre eclampsia (1.2%), includinggdy-onset PE (0.6%) and 13
late-onset PE (0.6%).

For a fixed FPR of 10 and 5%, serum PIGF, ffgBCG and chronic
hypertension identified respectively 67 and 75%vofmen who developed early-onset

PE. The combination of the uterine artery Doppldsatility index (UtA PI) with PIGF

and chronic hypertension reached a sensitivity0gb 5!

The research population who had preterm labour weyend 5 (4.24%) with
the following serum analytes: the mean of Beta-h@a& 1.34+0.78; that of PAPP-A
was 0.94+0.46; and that of PLGF was 1.22+0.60. These determined to have a p-
value of 0.3857MW, 0.8422MW, 0.7383MW, respectiyeiich was not statistically
significant.

Four recent studies have investigated the reldtiprizetween low PAPP-A and
preterm delivery. Of these, 2 retrospective cosiurtlies found a statistically significant
association between low PAPP-A level (below thenlf#rcentile in one study and
below the 5th percentile in another) and pretertivelsy. However the study did not
find a strong enough association to endorse theoti$8APP-A level to screen for
preterm delivery. The other 2 recent studies inetld retrospective case-control study
of 663 women that did not find an association betwBAPP-A level below the 10th
percentile and preterm delivery,

A study conducted in 2011, which was a retrospeatbhort study of 28 566
women that concluded a PAPP-A level below the fiiincentile was not predictive of
preterm labour. The current evidence for an astonidetween low PAPP-A levels
and preterm labour remains mixed, and no evidexistsdo support the measurement

of low PAPP-A level as a test for preterm delivets/!
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Of the total study population,1 participant (0.8%B&d a risk Down's syndrome
, While no participants showed risk for Edwardig &#atau’'s syndrome.

In a prospective validation trial, done by Santoreitral.,20171% the first-
trimester combination test detected > 95% of casemonosomy X and triploidies,
90%, 97%, and 92% of trisomies 21, 18, and 13 aesgely, as well as > 50% of other
chromosomal abnormalities, with an FPR of 4%.

Similarly study done byWapner et al., 2003 ,8514 individuals with singleton
pregnancies underwent screening. With a false ipesitate of 9.4 percent, this
screening method correctly detected 85.2% of thm§tances with Down's syndrome
(95 percent confidence interval, 73.8 to 93.0). f@bcent confidence interval, 8.8 to
10.1). The detection rate was 78.7% with a falssitpe rate of 5%. (95 percent
confidence interval, 66.3 to 88.1). With a falseipiwe rate of 2%, screening detected
90.9 percent of the 11 instances of trisomy 18p@%ent confidence interval, 58.7 to
99.8). With a false positive rate of 15.2 perceanteening found 100% of foetuses with
trisomy 18 and 89.8 percent of foetuses with trigd@h in women 35 years of age or
older!t®

Shiefa et al.,2013 in their study non invasive alternatifice the early
identification of aneuploidy pregnancies is thestfitrimester screening programme.
Serum free human chorionic gonadotrophin (free-h@@J pregnancy associated
plasma protein A (PAPP-A), maternal age, and foetathal translucency (NT)
thickness at 11 + 0-13 + 6 weeks of gestation seel in conjunction for this screening.
[T Early diagnosis of trisomies 21, 18, and 13 is aefie of screening. All three
trisomies are linked to older mothers, higher fbBI&, and lower PAPP-A, however
trisomy 21 has higher serum free hCG levels th&ortries 18 and 13, whereas

trisomies 18 and 13 have lower serum free hCG $ek78}-202
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As we did not interfere with the physicians chofoe aspirin therapy (non
intervention study ), majority of our study popusat 70 participants (58.82%) received
aspirin therapy for other factors related to thegvious obstetric history, physicians
decision and patients choice, irrespective of tis& rcategorization. Out of 70
participants, 7 participants developed PE.Thisadod a confounding factor for our
study results.

In our study 17 participants were screened as hgkhfor PE, out of these
participants aspirin therapy was taken by 13 paditts and 5 participants developed
PE inspite of the aspirin therapy.

As per a multinational study conducted to checketfieacy of intake of low-
dose aspirin during pregnancy to reduce the rislpreeclampsia at 13 maternity
hospitals. In this double-blinded study, placebaotaalled trial, aspirin at a dose of 150
mg per day was compared with a placebo that wasnéstered from 11 to 14 weeks
of gestation until 36 weeks of gestation in womett wingleton pregnancies who were
at high risk for preterm pre-eclampsia. This stadycluded that treatment with low-
dose aspirin in women at high risk resulted in seo incidence of preterm
preeclampsia than placebo.

As aspirin is known to decrease the incidence ®fgtampsia and other adverse
outcomes like FGR, preterm delivery , we could obsehat our adverse pregnancy
outcome results are affected this factor and wédooot get a positive association with
other adverse outcomes like preterm delivery andRFBut we could get the
association of pre-eclampsia, it shows that PLG# BAPP-A screening has the
potential to detect high risk individuals who codevelop PE, and such subjects can

be detected early and preventive measures cangienmanted for better outcomes.
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CONCLUSION

® First Trimester serum analytes PAPP-A and PLGF are equivocal as per the
multivariate analysis for the association with pre eclampsia.
« Adodition of PLGF to the Dual markers (PAPP-A and betahCG) in the 1% trimester,

hel ps to increase the prediction of pre eclampsia.

* Routinely Dua markers (PAPP-A and beta hCG) is being advised with NT scan in
the 1% trimester genetic screening program.
* Wecan detect women at risk of pre eclampsiaearly inthefirst trimester so that such

women can be subjected to preventive strategies like aspirin therapy.
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SUMMARY

This was a prospective observational study, tordete the association of'l
trimester PAPP-A, BETA- hCG and PLGF with adversegpancy outcomes. It was
carried out at the teaching hospital of KAHER’'S Prabhakar Kore Hospital and
Medical Research Centre, from January 2021 untiedder 2021 for a priod of one
year. All antenatal women between 9 weeks and lksvé days period of gestation
attending the out patient department, were includdte study. 3ml of venous blood
was taken in a plain vacutainer, and the sample psasessed by — Time Resolved
Fluroimmunoassay on Auto-Delfithe Software used for analysis-Lifecycle software
from PerkinElmer Life and Analytical Sciencd@se reports were dispatched within 5-
7 working days. All of these pregnancies were fod up at delivery and the results
were noted. The outcomes measured were pre-eclampsal growth restriction
preterm delivery, oligohydramnios, low birth weightacental abruption, gestational
diabetes mellitus , chromosomal anomalies likeotnies and missed abortion. The

minimum sample size with P =43.08% and d = 1086 @5.

123 participants were enrolled in the study angdgicipants were excluded
as per the exclusion criteria. Loss to follow upgevé participants thus total number of
women followed up were 119. The mean age of thaygparticipants was , 27.80+4.55
years. Among the outcomes measured, 6.72% of theipants had preeclampsia,
4.24% had preterm delivery, 4.24% had oligohydramni2.50% hadyestational
diabetes mellitus ,3.36% had premature rupture embranes (PROM) and 3.40%

showed fetal growth restriction (FGR).

Pregnancy induced hypertension was developed ad®pgrticipants, among

which 10 (8.40%pf study populatiorshowed gestational hypertension. Mean value
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for the serum analytes was as folloBgta- hCG 0.9+0.3, PAPP-A 1.0+0.6, PLGF

1.2+0.8.

8 participants 6.72%, developed pre eclampsiatla@adnean value of serum
analytes was , Beta- hCG-1.26+0.61, PAPP-1.59+0. FAAGF 0.78+0.13, however

their p-values were not significant.

Oligohydramnios was seen I8 participants (4.24%jyith mean,Beta- hCG
1.55+1.04, PAPP-A 0.94+0.63, PLGF 0.85+0.56. GDMswseen in 3 study
participants (2.52%)with mean BetehCG 1.33+1.01, PAPP-A 1.3+0.36, PLGF
1.25+0.63. Preterm labour was sees farticipantawith mean Beta- hCG 1.34+0.78,
and that of PAPP-A was 0.94+0.46, followed by PLIGE2+0.60. Their p-values were
not significant. (PROM)Premature rupture of the membranes was seeh study
participants 3.36%ith serum analyte®eta- hCG 0.81+0.53, PAPP-A 1.21+0.14 and
PLGF 1.97+0.42. However the p-value for PLGF vakas found to be statistically
significant.

Increased risk for Down’s syndrome, was seenparlicipant , 0.84% and the
remaining participants were screened as low riskDiown’s, Edward’s and Patau’s

Syndrome.

The total number of participants screened as hgifor PE irrespective of the
gestational age were 17 (13.82%imnong them, 13 (10.92%) women received aspirin.
On the contrary 102 (58.82%) women were screendalassk for PE. Among them
57 (45.89%) women received aspirin medication,srwived a statistically significant

p value of 0.04.

BETA- hCG mom, PAPP-A mom, and PLGF mom levels wsgdistically

significant for predicting preeclampsia, accorditty the findings of multivariate
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analysis The optimum cut-off point for predicting preeclasigy according to the ROC

curve, was 0.74 mom.

Neonatal outcomes observed were, the mean birtghivevas 2.67+0.32kg,
fetal growth restriction was found to be 3.44%, aneimaturity was 1.69%. However

5.08% of population underwent NICU admission.

It was concluded that the first trimester serumydaaa PLGF and PAPP-A are
equivocal as per the multivariate analysis for &ssociation with pre eclampsia.
However ,addition of PLGF to the Dual markers hétpmcrease the prediction of pre
eclampsia in thesitrimester, and we can detect women at risk ofestempsia early
in the first trimester so that such women can ligested to preventive strategies like
aspirin therapy. Routinely Dual markers (PAPP-A bath Hcg) is being advised with
NT scan in the Sttrimester genetic screening program. Howeverrebalts of this can

be validated by large scale studies.
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Annexures

ANNEXURE - I- INFORMED CONSENT

This ICF is for women attending Teaching hospital tiached to KAHER, Belagavi,
and who we are inviting to participate in researchon Association between
maternal serum analytes PAPP-A, BETA HCG, PLGF andadveres pregnancy
outcome. Levels of pregnancy associated plasma protein A2#RA) and placental
growth factor (PLGF) around 9 to 13 weeks of géstal age are associated with
obstetric complications such as preeclampsia, sfoaljestational age(SGA), intra-
uterine growth restriction (IUGR), preterm delivemgligohydraminos, low birth
weight, placental abruption, intrauterine death atmlomosomal anomalies like
trisomies. PAPP-A together with human chorionic apwtropin and ultrasound
obtained fatal nuchal translucency thickness, isdut® predict the risk for fatal
aneuploidies including Downs syndeome.

Placenta associated disorders in pregnancy are gartenmajor causes of global
maternal and neonatal morbidity and mortality, esdky in low resource settings. Risk
prediction in early pregnancy in theses settingd allow for efficient resource
allocation and targeted prevention strategies dioly aspirin and calcium
supplementation. In addition neonatal morbidity emattality such as IUGR, SGA and

stillbirth can be addressed concomitantly.

Therefor we will be looking into productivity ohése markers with overall adverse

outcomes in pregnandhe title of my research is

“Association between maternal serum analytes PAPP-BETA HCG, PLGF and
adveres pregnancy outcomes one year observationaudy at KAHER'S Dr.

Prabhakar Kore hospital and medical research centre

Page 94



Annexures

Principal Investigator:

Dr.

Associate Professor

Department Of Obstetrics & Gynaecology
J.N. Medical College, Belagavi
Co-investigator:

REG. NO. BJ0120004

Post Graduate

Department Of Obstetrics & Gynaecology

J.N. Medical College, Belagavi

This Informed Consent Form has two parts:
1. Information sheet (To share the information about ny study)

2. Certificate of Consent

You will be given a copy of the full Informed Conset Form

Purpose of the study
| have been informed by REG. NO. BJ0120004, PoatiGate in M.S. Obstetrics and

Gynecology under the guidance of Dr. , Department of

Obstetrics and Gynaecology, J.N. Medical CollegAHER University, Belagavi is
conducting a study to find out the association leetwmaternal serum analyses PAPP-

A, BETAHCG, PLGF and adverse pregnancy outcomes.
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Study procedure:

Once | have signed the informed consent form, #rsgnal details like name, age,
place, address, my education, my health, reprogrittistory and other information
will be noted down.

A) All antenatal women between 9 weeks to 13 weeks and meeting the inclusion
and exclusion criteria presenting to the OPD at 9. Prabhakar Kore Hospital,
Belagavi will be identified.

B)Patients will be given an informed consent forma @ patient information sheet in
their own vernacular language about the risk aflfabeuploidies.

The informed consent will be directed to her spoissshe is illiterate or fails to
conceive the concept of risk.

C)Patients exact age, weight, gestational age bl MI9T trimester CRL, presence of
diabetes mellitus, hypertension or cardiovascukeates and history of any child with
Downs Syndrome or anyother genetic disease witldiermined.

D) all of these pregnancies will be followed updelivery and results willl be obtained.
The gestational age at delivery, neonatal birttghieiAPGAR score and malformations
will be assessed at the delivery.

Potential Risks

There are no observable risks associated withttiuy.s

Alternatives

If | decide not to participate in the study, my ltieaare provider will provide the usual
standard care during my pregnancy, delivery antbuprough 6 weeks after delivery
Privacy

To protect my privacy, all the collected informatiwill be given a number rather than

using my name. Any information collected during #tedy will remain confidential.
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My medical files will be reviewed only at the haspior study doctor’s office) to check
the information and verify the result without bregk my confidentiality. Only de-
identified information on my pregnancy will be skarso as to learn the results of the
study.

Authorisation to publish results

The information about me will be analysed togethigh other study participants.
Results of this study will be published and preseério scientific groups for scientific
purposes, but | will never be individually idengi in the presentation of the study
results.

Institutional Policy

In case | have any questions related to the sindyture or in case of study related
injury or illness, | can contact REG. NO. BJ01200D¢partment of Obstetrics and

Gynaecology, KAHER University’s J.N Medical Colled®r. , Dept.

Of Obstetrics and Gynaecology, KAHER Universitysl Medical College, Belagavi.

Voluntary Participation

My participation in the study is voluntary. In cak@eed any further information
regarding my rights as study participant, | maytaonDr. Roopa M Bellad, Professor
of Paediatrics, as Chairman of J. N. Medical Cdlbtstitutional Ethics Committee on
Human Subjects Research, Phone N0.0831 24737 758%tat J. N. Medical College,
Belagavi. My doctor will take care of me duringgthgregnancy or in the future. | am

free to stop participation in this study at anydiend for any reason.
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Certification Of Consent

| have read the whole information, or it has beeadrto me. | have asked all the
guestions about it and those have been answeradytcatisfaction. | consent
voluntarily to participate in this research.

| also agree to be contacted for follow-up.

Print Name of Participant

Signature of Participant

Date (dd/mmlyyyy)

If illiterate,

A literate witness must sign (if possible, thisgmer should be selected by the participant
and should have no relation to the research team).

| have witnessed the accurate reading of the caorisan to the potential participant,
and the individual has had the opportunity to agkstjons. | confirm that the individual

has given the consent freely.

Print name of witness

Signature of witness

Date (dd/mml/yyyy)

Thumb Print of Participant

Statement by the Researcher

| have accurately read out the information shedhéopotential participant, and to the
best of my ability made sure that the participardarstands the following will be done:

1.

2.

| confirm that the participant was given an oppoitiyito ask questions about the study,
and all the questions asked by the participant Heae:n answered to the best of my
ability. I confirm that the individual has not beemerced into giving consent and it has
been given freely and voluntarily.

A copy of this ICF has been provided to the pgrtai.

Print name of Researcher

Signature of Researcher

Date (dd/mml/yyyy)

Page 98



Annexures

ANNEXURE -II- PERFORMA

TITLE : “Association between maternal serum analytes PAPP-BETA HCG,
PLGF and adveres pregnancy outcomes one year obsational study at
KAHER'S Dr. Prabhakar Kore hospital and medical research centre.

NAME:
AGE: IP NO: DOA: DOD:
OCCUPATION: ADDRESS:

SOCIO-ECONOMICS
LOW:
MIDDLE:

HIGH:

EDUCATION: DURATION OF HOSPITAL STAY

OBSTETRIC HISTORY:

MARRIED LIFE : CONSANGUINEOUSION CONSANGUINEOUS

PREVIOUS PREGNANCY DETAILS
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PRESENT PREGNANCY DETAILS :

TIME OF DIAGNOSIS

INFERTILITY TREATMENT

MODE OF CONCEPTION

NUMBER AND LENGTH OF HOSPITALISATION
PRENATAL CARE ULITIZATION :ADEQUATE /INADEQUATE

OBSTETRICS SCORE:G P L A

LMP (DD/MM/YY):

EDD:
C. EDD:

PERIOD OF GESTATION(WEEKS+DAYS)

HISTORY OF HYPERTENSION

HISTORY OF DIABETICS MELLITUS

HISTORY OF PRE-EXISTING RENAL /CARDIAC DISORDERS

HISTORY OF THYROID ABNORMALITY

HISTORY OF ALOCHOL CONSUMPTION

HISTORY OF ABRUPTIO PLACENTA

GENERAL PHYSICAL EXAMINATION

BULIT:

GENERAL CONDITION:
HEIGTH:

WEIGHT:
NOURISHMENT:
PULSE:

BLOOD PRESURE:
TEMPERATURE:
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RESPIRATORY RATE:

PALLOR

ICTERUS
CLUBBING
CYANOSIS
LYMPHADENOPATY
EDEMA

BREAST

THYROID

SPINE

SYSTEMIC EXAMINATION:

RESPIRATORY SYSTEM:

CARDIOVASCULAR EXAMINATION:

PER ABDOMEN:

DETAILS OF DELIVERY:

INDICATION FOR CESAREAN SECTION

FETAL DISTRESS

CEPHALOPELVIC DISPROPORTION

BREECH:

PLACENTA PREVIA
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FAILED PROGRESS

SEVERE PIH

OBSTRUCTED LABOR

OLIGOHYDRAMINOS

IUGR

ANTEPARTUM ECLAMPSIA

PROM

ABRUPTIO PLACENTA

UTEROPLACENTAL INSUFFICENCY

PRECIOUS PREGNANCY

DEEP TRANVERSE ARREST

TRANVERSE LIE

BROW PRESENTATION

CORD PROLAPSE

FACE PRESENTATION
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IMPENDING ECLAMPSIA

MULTIPLE GESTATION

VASA PREVIA

IMPENDING RUPTURE

MEDICAL CONDITION:
ANY OTHER,SPECIFY:
OUT COME OF PREGNANCY

LIVE BIRTH

FRESH STILL BIRTH

MACERATED STILL BIRTH

BABY WEIGTH AT BIRTH:

BABY GENDER :MALE/FEMALE

DID THE BABY HAVE ANY CONGENTIAL ANOMALY :

IF YES SPECIFY

DID THE BABY HAVE BIRTH INJURY:

IF YES SPECIFY

WAS THE BABY ADMIITTED TO NICU FOR COMPLICATION:

IF YES CAUSE OF ADMISSION

INFECTION/SEPSIS:

BREATHING DIFFICULITIES:
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ASPHYSIA:

RESPIRATORY DISTRESS:

JAUNDICE :

CONVULSION:

CONDITION OF BABY AT DISCHARGE:

IF BABY DIED ,CAUSE OF DEATH:

PREMATURITY:

LOW BIRTH WEIGHT:

SEPSIS:

BIRTH ASPHYXIA

APGAR SCORE

SIGNATURE AND NAME OF

INVESTIGATOR
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1085297 | 13 wks 6 d 1 2 GaA3 0 0 0 20 | 23042021 148min 107mom 634nm 1 | 0.85pi| 85mmhg | 0.53mom 0.83momd 21| 0.88mom 33§0 1.35mom 875 88 10831 | 1,100000| 1;100000 198871 1:100000 1;100000  © o 0 o 0 o | of of of of of o o T 2 1 R F | 26| 810 0 0 of of o 0
1000258 | 13wksidmy| 1 1 PRIMI o o 0 | 252 | 20:12-2021] 1.15m 0.82mom 67.05mm 1 | 0.88pi| 8L67mmhg| 0.6mom| 0.92mom 3031 28mom 10100 0.99mom §11 47+61,100000 | 1;100000 1;100000 178166 1;12046 11019 o 3 0 o | o o | of of of of of o o i 2 1 COMR M |28 810 0 0 of of o 0
1007575 | 12wks3aay| 1 2 c3n2 0 0 0 | 206| 17-12202{ 122mm 0.93mdm 60.21mm 1 | 1.77pi| 83.33mmhg| 1.15mon| 0.34mom 1478 046mom 1570 O.71mom 33.5 138+ 1;100000 124806| 142177| 13277 1,903 1184 o 3 0 o | o o | of of of of of o o T 2 1 COMR M |27 810 0 0 of of o 0
1065288 | 12 wks 4 day 1 2 Gap2t2al| 0 0 o 265| 08:07-202] 153mm 12mom S8mm  1- 1.1pi | 78.33mmhg| 0.67mom{ 1.0mom{ 5342 1.38mofm 3160 1.1l4mom 53 B8 2194 | 1;100000] 1;100000 100000 121015 1,164 3 o 0 o o o | o of o o | of of o TL 2 1 [PREVISCSNOTWRI k| 26| 710 0 0 ol o] o 0
12 wks 4 days 1 2 PRIMI o o o 20 | 0206:2021| 109mf 0.81mom 62mm 1 | 1.25pi| 84.4mmhg | 0.74mom 1.06mom 4017 0.68mom 2360 1.62mom 79.5 38+3 1;100000 1;100000 1;100000 1;100400 166618  1;42q8 3 o 0 o o o | o of o o | of of o v 1 pREECLAMPSIA| A5 LABETALOL 2 M |28 910 0 0 ol o o o
1062280 | 12Wks 1 2 PRIMI o o 1| 312 | 28042021 163mf 136mom 538mm 1 | 098pi| 75mmhg | 0.58mom 248mom 9224 129mom 2280 197mpm 79.3 6 8191 1;100000 1;10000q 1:100000 1;100000 1100000 o o 1 o | o o | 1| of of of of o o PL 2 TABMETFORMIN | 1  |GDMWITHMACRO | M |35 | 8/10 0 0 of of o 0
105017 | 12wks3day 1 1 Gp1| 0 o 0 | 191| 25032020 135nm 104m¢m 59.12mm 1- | 1.92pi| 71.67mmhg| 112mon{ 3.43mom 1527 0.83mom 2960 O0.74mom 355 (38 ;1628 1;100000| 1100000 1;18731 1;100040 1;100000 o 3 0 o | o o | of of of of of of o i 2 1 COMR F | 27| 7m0 0 0 ol of o 0
1048882 | 12 wks 5 day 1 2 G2P1LL 0 0 0 156 | 30-03-202] 1.48mm 1.08mqm 64.19mm 1. | 0.93pi| 66.67mmhg| 0.53mom] 0.84mom 4576 0.85mom 4970 0.96mom 51 37+3 1;38902 1:1000000 1;10000 1;100000 1;100000 1;100000 o o 0 o o o | o of o o | of of o TL 2 1 |PREVISCSNOTWIFI | 5g | g10 0 0 ol o] o 0
1061657 | 11 wks 4 da 1 2 G2AL 0 0 0 | 174 21.05202{ 105mm O8mom 6omp 1 | 0.77pi| 66.67mmhg| 0.42mon{ 07lmom 3218 0.94mom 54p0 O7lmom 40.1 637+ 1;100000 | 1:10000q 1;100000 117288  1:446 1.76 o 3 0 o | o o | of of of of of o o T 2 1 COMR F | 26| 710 0 0 ol of o 0
1073794 | 13 wks 1 day) 1 2 G2P1LL 0 0 0 | 212| 15042021 19mm 133mdm 6omm 1 | 1.36pi| 87.5mmhg | 0.83mom| 1.83mom 6842 L67mom 7750 1d45mom 189 (38 42484 1:100000 1;100000 1;34008 1;10732  1;1019 3 o 0 o o o | o of o o | of of o TL 2 1 |PREVISCSNOTWEL | 58| 710 0 o ol o] o o
1072032 | 13wks20ay 1 2 PRIMI o o o 24 | 10042021 16mm Liimofh 7imm 1 | 135pi| 8417mmhg| 0.84mom| 0.67mom 2441 136mgm 6470 1.49mom 855 637+ 1:10000 1:100000 1;100009 1;34080 11044 1100400 o 3 0 o | o o | of of of of of o o i 2 2 COMR M |25 710 0 0 of of o 0
12 wks 4 days 1 2 PRIMI o 0 o 22 | 2307:2021| Limn| 083mom 6lmm 1 | 2.05pi| 83.34mmhg| 1.23mon] 1.03mom 39.42 0.52mam 1610 0.69mom 32.8 |38 ;11946 1,100000| 1;10000q  1;52 11735 increased 3 o 0 o o o | o of o o | of of o v 1 GESTHTN | TAB LABETALOL 1 M | 28] 810 0 0 ol o o o
1061443 | 13 wks 2 day 1 2 G3P1AL 0 o 1 | 27.4| 0908202} 14mp 104mm 625mm 1 | 0.82pi| 85mmhg | 0.49mom 16dmom 57.44 057mom 2600 0.52mbm 301 86 5311 | 1:100000| 1:00000| 14495  1:979|  1;139 o o 1 1] e o | of of of 1| of o o PL 2 1 ANAMNIOS F | 23| 70 0 1 ol of o 1
1023905 | 13wksidmy| 1 2 |esPuiag o 0 0 | 203| 24082020 17imm 121mdm 67.82jnm 1 | 0.6pi | 98.5mmhg | 0.38mom 0.89mom 2584 079mof 2170 1.18mom GL2 19+2 ;39870 1,00000| 1;00000| 1,65581 1:880§ 1607 a 2 MISSED ABORTION
1000291 | 12wksscay] 1 2 PRIMI o o 0 | 276 | 26:08-2021] 1.34mi 103mom 58.99Mm 1 | 1.15pi| 94.17mmhg| O.7mom| 0.82mom 288 1l4mom 3160 093mbm 40.3 38+6 100000 | 1:100000 1;10000 1:8816  1;179: 1,22 o 3 0 o | o o | of of of of of o o T 2 1 COMR F |29 oo 0 0 ol of o 0
1081275 | 12 wks 5 day 1 2 PRIMI o o o 21 |2408-2021| 151m Losmop 76m 1 | 101pi| 89mmhg | O.8mom| 13mom| 4228 10S5mom 3320 104mom 27.8 38+6 9907 | 1:100000| 1;100000 1:640 1186 0 increase o o 0 o | o o | of of of of of o o v 1 F | 26/ 810 o ) of o o )
1087509 | 12Wks 1 2 G2AL 0 0 0 22 | 18062021 L4mf 104mom S4mi 1 | 1.53pi| 88mmhg | 0.54mom O072mom 25144 0.8mom 2290 162mpm 26.4 3B+2 77066 1:100000 1:10000q 1;100000 118021  1:1734 o o 0 o 0 o | of of of of of o o T 1 cesTHTN | TABLABETALOL 2 |suspiclousTRACE| F | 2.8 | 9710 0 0 of of o 0
1089342 | 12 wks 4 day 1 2 G2pP1L1 0 0 0 | 179| 0107202} 1.37mm Lo3mdm 6133mm 1 | 1.16pi| 7L.67mmhg| 0.68mon{ 3.3mom| 147 O.8morh 3230 0.68mpm 381 3+2 1599 1,100000 110000 1;84601 114878  1,1520 o o 0 1] e o | of of of of of 1] o i 2 2 OLGOWTHFD | M | 25 | 8/10 0 0 of of o 0
G5L2L1A2
13wk 1 2 PRIMI o 1 o 20 | 15122021 18mn| 127moh 68mn} 1 | 101pi| 86.67mmhg| 0.67mom 2.34mom 985 LSmom 7500 164mom dL1 B8 om3 1;100000 110000 1:89919 113026 1,105 o o 0 o | o o | of of of of of o o v 2 2 F | 28| oo o ) of o o )
13 wks 2 days 1 2 G2P1LL 0 1 0 | 236| 15122021 16mm Liimgm 7imm 1 1.4pi | 82.83mmhg| 0.97mom{ 0.42mom 1518 0.72mom 3500 145mom §5.7 37+6 1;100000 1;100000  1;100000 1;18699  1;361: 1,42 o o 0 o o o | o of o o | of of o TL 2 1 |PREVISCSNOTWEL | 56| g0 0 o o o] o 0
13wk 5 days 1 2 G2P1LL 0 0 o 26 | 30122021 1mm O067mom 78min 1 | 1.86pi| 84.83mmhg| 1.35mon| 1.62mom 45.45 1.ld4mam 5880 O.7imfom 46.6 |37 4568 1,100000( 1;100000 1;562  1;188 NCREASED] 3 1 0 o o o | o of o o | of of o TL 1 PREECLAWPSIA| 1A% LABETALOL 1 R s Wt | M | 27 | 8o 0 0 ol o o 0
12wks 1 day 1 2 PRIMI o o o 19 | 30122021 Limn| 089mom S6mm 1 | 1.64pi| 915mmhg | 0.99mom 0.69mor 37.44 169mom 7520 208mom 93.6 38+31;100000 | 1;100000 1:100000 1;19552  1;353 1,37 o 3 0 o | o o | of of of of of o o v 2 2 M |27 810 o ) ol of o )
Bwsadays| 1 2 PRIMI o o 0 | 202 | 03012021 2mm| L37mom 73mnj 1 | 198pi| 8L67mmhg| 139mon| O4lmom 1319 12imom 6280 083mom 0.8 (36 100DO0 | 1;100000 1,100000 12598 1746  1:158 o 3 1 o | o o | of of of of of o o PV 2 2 M |22 710 o 1 ol of o )
13 ks 1 2 PRIMI o 0 0 373 | 20-01-2022 13mn| 092mom 67mm 1 | 1.45pi| 83.17mmhg| 0.99mon{ 1.9Imom 59.42 2.63mom 8970 0.63mom 31.6 337+ 1;21711 1;100000 1;10000 176 1;230{ICREASED| 3 1 o 3 o 3 of of o o | of of o L 1 prEECLAMPSIA| A9 LABETALOL 1 SEVER PE M | 28| 810 0 0 o| ol o 0
P 2 G2AL 0 0 0 | 302| 20012022 L4mi L02mom 64mn 1 | 184pi| 85.33mmhg| 117mon| 082mom 3648 1mom| 4960 096mbm 483 [B7  381A 1,100000 1100000 1,804  1;237 NCREASE( o o 0 o | o o | of of of of of o o i 2 1 COMR M |26 810 0 0 of of o 0
13 wks 6 days 1 2 PRIMI 0 0 0 | 288 | 20012022 155m 104mom 779mm 1 | 1.56pi| 81.67mmhg| 1.14mom{ 0.36mom 9.0B 0.4lmom 1870 0.79mom §2.1 37+2 1:82405 1,18411| 1;38801| 1;160p 1,457 \CREASED)| 3 o o 3 o o | o of o o | of of o L 1 PrEECLAMPSIA| 1A% LABETALOL 1 CDMR M |27 910 0 0 ol o o 0
12 wks 5 days 1 2 G2P1LL 0 0 0 | 209| 11082021 12mp OSmom 6imp 1 | 0.88pi| 86.67mmhg| 0.5mom| 1.47mom 735 0.83mom 430 0.99mom §1.1 38+2 1;19533 1,1000000 1;100000 1;26718  1;4384 1,407 o o 0 o o o | o of o o | of of o TL 2 1 |PREVISCSNOTWEL 59 | g10 0 0 ol o| o 0
13wk 1 2 GapaL2 0 0 0 | 316| 0908202} 1amm O92mdm 8mm 1 | 0.92pi| 83.33mmhg| 0.57mon{ OSmom| 1744 Limom 3850 Limom S§6.9 38+6 100000 | 1;100000 1;100000 1;33363 15537 1,48 o 3 0 o | o o | of of of of of o o v 2 1 F | 26| &m0 o ) of o o )
wssdays| 1 1 PRIMI o o o 24 | 19-08-2021 16mn| Lismom 63mnj 1 | 2.25pi| 83.33mmhg| 137mon| 1ll4mom 425 O08mom 2640 136mom G86 (38 17040 1;1000000 1100000 1;7108  1;168 1,271 o o 0 o | o o | of of of of of o o T 2 1 COMR M |32 810 0 0 ol of o )
Bwssdys| 1 1 PRIMI o o 0 | 203 | 03062021 1.17m 0.81mom 7omm 1 | 0.92pi| 83.33mmhg| 0.56mon| 4.62mor 166/6 0.67mom 4880 0.99mom TDEOLI 1:745 1;100000{ 1100000 1;27733 1470 145§ o 3 0 o | o o | of of of of of o o Fé&?\[;ﬁp 0 0 o| of o o
12vks 4 days 1 2 PRIMI o 1 0 | 196 | 1112-2021 1.05m L3imo 57.43mm 1 | 1.18pi| 90.17mmhg| 0.73mon| 1i7mor 60.48 0.69mom 8450  imom §0.3 38+3 66865 1,100000 110000 17544 11565  1;208 o 3 0 o | o o | of of of of of o o v 2 1 F |27/ a0 0 0 ol of o 0
12wk 3 days 1 2 PRIMI o 1 0 | 203 | 31-01-2022] 1imnj 0.86mof Semm 1 | 1.8pi | 8Smmhg | 1.14mom| 0.56mom 2655 0.63mom 2630 1.1lmbm b4 B8 10000 | 1;100000{ 1;100000 14248 1044 1174 o o 0 o 0 o | of of of of of o o T 1 GESTHTN | TAB LABETALOL 1 CDMR F | 27| 70 0 0 of of o 0
12 wks 1 day 1 2 PRIMI o o 0 | 221 | 22122021 1mm| 08mon Semm 1 | 2.09pi| 83.67mmhg| 1.32mon{ 0.26mom 11§ 0.43moj 1380 0.4mom 17.3 37+3 ;100000 110404 128831 11 D D o 3 0 o | o o | of of of of of o o T 2 1 COMR F |28 &m0 0 0 ol of o 0
12 wks 6 days 1 2 G2P1LL 0 0 o 199 | 22-12:202] 15mip 108mdm 65mm 1 | 2.15pi| 83.67mmhg| Ll42mom] 0.49mom 2243 1.15mom 5860 0.87mom 47.7 |38 ;100D00 1,1000000 1;100000 11290  1,393NREASED 3 o 0 o o o | o of o o | of of o TL 1 PrEECLAMPSIA| 1A% LABETALOL 1 |PREVISCSNOTWEL 56 | or10 0 0 ol o o 0
wkssdays| 1 2 GapaL2 0 0 0 | 233| 1512202 12mp 107mdm Somm 1 | 1.58pi| 84.33mmhg| 0.95mon| 0.65mor 3345 0.56mom 1580 0.57mom 22.5 637+ 1:28788 1,100000 1;100009 1,905  1;275NREASED o 3 0 o | o o | of of of of of o o v 2 2 M |28 810 0 0 o| o )
13wks 1 day 1 2 PRIMI o o 0 | 183 | 15122021 16mn li2mom 69mm 1 | 122pi| 84mmhg | O.8mom| 139mom 68.56 078mom 53{0 o0.8mdm 482 86 1813 | 1;100000( 1100000 14551 ~ 1:1066  1:167) o 3 0 o | o o | of of of of of o o PV 2 1 F | 22| 7m0 0 1 ol of o 0
Buwkssdas| 1 1 PRIMI o o 0 | 204 | 18112021 13mn) 0.92mom 67mm 1 | 18lpi| 8433mmhg| 119mon| 239mom 9534 0.97mom 6140 107mom 5.3 (38 ;196D9 1,100000 1100004 13312  1:847| 1151 o 3 0 o | o o | of of of of of o o v 2 2 M |28 810 0 0 of of o 0
13wk 1 2 PRIMI o o 0 | 206 | 18112021 1imnj 083mom 6imm 1 | 1.76pi| 84.17mmhg| 1.13mon| 112mor 4583 0.52mom 2500 189mom 47.8 238+ 1:35241 1,100000 1100009 12283 1619 1121 o 3 0 o | o o | of of of of of o o T 2 1 COMR F |29 a0 0 0 ol of o 0
Bws2dys| 1 2 PRIMI o o 0 | 171 | 22112021 12mn} O84mom 7omm 1 | 1.7pi | 87.17mmhg| 113mom| 0.47mom 2239 L6mom 11600 0.92mom §7.3 38+11;100000 | 1;10000q 1;100004 12344 1627 112 o 3 0 o | o o | of of of of of o o v 2 2 M |25 710 o ) ol o o 0
12vks 4 cays 1 2 PRIMI o o 0 | 178 | 19102021 1.41m L0Smom 622mm 1 | 1.83pi| 93.33mmhg| L.15mon| 0.9lmo 478 0.99mon 4960 0.83mom 40.6 dB+1 187074 1;1000000 110000 1,838  1;255|NREASED RISK) i 2 1 COMR F | 26| 70 0 0 ol of o 0
13wks 1 day 1 2 PRIMI o o 0 | 262 | 04102021 L4mn) 0.98mom 69mm 1 | 104pi| 88.33mmhg| 0.66mon| 326mom 102|5 144mom 4780 188mom 96.9 (38 ;68475 1;100000 110000 1,00000 1720440 11375 o 3 0 o | o o | of of of of of o o i 2 1 COMR M |27 710 0 0 of of o 0
Bwsadys| 1 2 PRIMI o 1 0 | 234 | 04102021 15mn| 102mop 7emm 1 | 1.88pi| 93.33mmhg| 1.22mon 115mor 34.19 0.82mom 34#0 0.83mom 0.9 637+ 1;9382 1;1000000 100000 1,999 13303 1,69 v 2 2 M |25 80 0 ) ol of o 0
Bwsadys| 1 2 G2pP1L1 0 1 o 24 | 16:09-202] Limfi 0.87mom S7mp 1 | 1.32pi| 88.33mmhg| 0.77mon| 03lmom 9.58 064mom 2870 199mom 122 (37 100000 1:85072| 1,100004 176166 1,11327 1,90 o 3 0 o | o o | of of of of of o o v 2 2 M |26 90 o ) ol o o 0
Buksadays| 1 2 G2pP1L1 0 0 0 | 289| 2808202 18mp 124mdm 72m 1 | 0.89pi| 85mmhg | 0.57mom| 0.85mom 24.69 113mom 4530 239mpm 144 87  O0WPO | 1;100000 1;10000§ 100000 144645  1;2257 o 3 0 o | o o | of of of of of o o i 2 1 COMR M |26 90 0 0 ol of o 0
12vks 4 days 1 2 GapaL2 0 0 o 20 | 25:03202{ 2imfi LSemom 62mp 1 | 2.4pi | 86.67mmhg| 1.36mom 176mom 87.9 123mom 5760 0.9lmom AAEOL| 12095 1;100000{ 1;100000  1;107D 0 o o | o o | of of of of of o o F 0 0 o| of o o




64 | 21 12 wks 2 days PRIMI 212 | 08042021 13mn) 106mom S5my 2.26pi| 81.67mmhg| 1.28mom| 2.35mom 102/6 093mom 2900 1.33mom §YROL| 144940 1;1000000 ;100004 1;13670 0 F ) o ol of o o
65 | 26 12vks 3 days G2AL 22 | 30-09202] 1.37mn 1.09mam 56.78hm 0.73pi| 88.33mmhg| 0.42mon| 058mom 2447 0.49mom 16p0 065mom [0 38+2 1;42449 1,92900| 1:90474| 121789 13774 1379 3 T COMR M | 28| 810 0 ) ol of o )
66 | 31 12wks 3 days PRIMI 19.1 | 28-09-2021 1.16mh 0.9mom 58.92mm 1.9pi | 71.67mmhg| 1.1mom| 0.9mom[ 41.34 1.2mom 4590 0.73mpm 354 3[7+3 2096 1;100000| 1;10000q 1;17434  1;402 1,617 0 TV M 2.6 | 8/10 0 0 o o0 0 0
67 | 34 12 wks 6 days PRIMI 282 | 17-09-2021] 1.36mi 0.99mofn 64.16nm 1.66pi| 86.67mmhg| 1.04mom| 0.96mom 3038 149mom 39D0 0.56mom 27.8 238+ 1;12006 1:100000  1;100009 11172 1;354NREASED RISK) T COMR F |27 a0

68 | 31 13wk PRIMI 164 | 03-09-2021] 15mnj 1.08mom 66mm 064pi| 75mmhg | 0.37mom| 0.84mom 4162 0.59mofm 3700 0.99mbm 7.6 37+6 ;31763 1:100000] 1;100000 1;100000 1562392  1:335% 3 T NPL F | 26/ 810 o ) of o o )
69 | 34 13 wks 4 days PRMI 203 | 25082020 Lémn) 1.09mofn 73.33mm 0.78pi| 78.33mmhg| 0.51mon| 065mom 19.34 0.89mom 3750 0.82mom §1.4 238+ 131310 1:100000  1;100009 1;100000 132410  1:240 3 T COMR F | 28] 810 o ) of o o )
70 | 37 | 1071801 | 120ks 3day G2pP1L1 222| 23082021 12min 097mdm  S6mm 208pi| 83.33mmhg| 1.17mom| 15mon| 6674 277mom 9990 16imom 79.5 (38 100000 | 1;100000 1;100000 117573  1;349: 1,43 3 ™v M | 27| 810 0 ) ol of o )
7| 27 12vks 5 days PRIMI 26.4 | 28:09-2021] 1.24mi 0.92mom 6211nm 1.82pi| 93.33mmhg| 1.09mom| 0.48mom 17.85 056mom 1810 143mom 92 [37 ;100000 | 1;100000 1100004 13972  1,928] 1,145 3 ™v F | 26| 710 o ) of o o )
72| 37 12 wks 6 days G3P1LIAL 273 | 27092020 L6mm 11omdm 62mmn 1.6pi | 78.33mmhg| 0.98mom{ 0.58mom 2044 0.42mo 1370 185mom 969 (38 16238 17364 | 17209 | 151210 18549  1:814 3 T COMR F | 28] 810 o ) of o o )
73| 31 13 wks 6 days PRIMI 208 | 25:09-2021] 15mn) 105mom 69.72nfm 1.44pi| 71.67mmhg| 09mom| 14lmom 4039 165mom 8220 0.92mom §2.3 38+6 1;19829 1;1000000 1100000 1;100000 118058  1:1861 3 T NPL M | 27| 910 o ) ol of o )
74| 24 13 wks 2 days PRIMI 196 | 01-10-2021] 161m 1.12mom 70.74mm 122pi| 835mmhg| 075mom 164mom 6401 1d4lmom 7730 la4dmom 841 (37 74382 1;100000| 1100000 172627 111388 1,98 3 ™v M | 26| 910 o ) ol of o )
75| 33 13 wks 4 days G2P1LL 262 | 28002020 115mm 0.85mdm 63mm 1.66pi| 71.67mmhg| 1.03mom| 0.39momh 10.97 0.58mom 2180 0.88mom §3.8 337+ 1;100000 1:43263| 1,63480] 1;27285 1,567 1,75 o TL cesTHTN | TABLABETALOL PREVISCSWTH | ¢ | 26 | oo 0 o o o] o 0
76 | 29 12 wks 3 days G2pP1L1 268| 05102021 1.07mm 0.85mdm 56.5thm 1.53pi| 88.33mmhg| 09mom| 0.97mom 3547 O07mom 1730 128mom 6.8 37+2 ;100000 | 1;100000| 1100000 1,13472  1:268 1,33 3 T PREVLSCS M |25 810 0 ) ol of o )
77| 3 13 wks 6 days PRIMI 184 | 09-10-2021] 141m 0.95mom 79.08mm 1.73pi| 76mmhg | 1.23mom 034mom 1222 052mom 3770 0.92mpm €6.3 37+6 ;100000 142101| 190144 1695t 11741  1:301 3 ™v F | 26/ 810 o ) of o o )
78| 26 13 wks 3 days G2pP1L1 2 | 16102020 12mi 0.83mgm 7L07Hhm 1.20pi| 76.67mmhg| 0.92mom] 0.37mom 108 1llmom 3880 14mom 788 38+21:100000 | 1;100000 1;100000 1:99603 116167 11476 3 ™v M | 25| 810 o ) ol of o )
79| 34 12vks 5 days G2AL 288 | 16102021 113mm 0.83mdm 63.61fm 0.99pi| 85mmhg | 0.64mom| 178mom 8406 1limofm 5360 134mbm 2 38+6 31360 1;1000000 1100000 1;16830  1:291 1,20 3 ™v F | 27| o0 0 ) of o o )
80 | 32 120ks 5 days PRIMI 238 | 19-10-2021] 1.37mih 1.03mom 61,42mm 2.19pi| 80mmhg | L44mom 1.05mom 42.15 1.33mofm 4960 0.63mpm 321 38+l ;18446 1;100000 1;100000 1,78 1,265 NREASED RISK) v cesTHTN | TABLABETALOL M

81| 25 12 wks 3 days PRIMI 272 | 23-102021] 1.04mi 0.79momn 60.32nm 1.74pi| 8Ommhg | 1.15mom 3.04momp 11055 2.36mom 5740 132mpm 57.3 7  0GODO | 1;100000| 1100000 1;24879  1:494 1:60 3 T M ) o o|o| o o
82| 32 12vks 5 days PRIMI 316 | 27-102021] 1.53mi 1.12mof 63.27nm 061pi| 91.67mmhg| 042mon| 10lmom 338 13lmoj 3250 169mom 799 (36 100000 | 1;100000 1;100000 1;100400 1:24332  1;1305 3 PV F | 223] 810 o 1 o of o 0
83 | 34| 1108279 | 13wks 2 day GaPILIA?) 27.1| 28102020 152mm Lidmgm 6lmm 1.95pi| 88.33mmhg| 1.3lmom 0.61mom 194 1.66mom 6360 0.84mom 48.6 37+1 1;83129 1,1000000 1;100000 1,96 1,295 NREASED 1 TL PRE ECLAMPSIA| TAS LABETALOL PREVOUSES | F | 349| a0 0 o 0 o o
84| 26 13 wks 2 days PRIMI 207 | 07-11-2021] 1.28mi 0.9mom 68.94njm 078pi| 75.8mmhg | 0.56mom 0.45mom 1247 108mom 3080 12mom 32 (38  0WOOO | 1;100000 1;100000 1:100000 1;29196  1;1966 3 ™v F | 26/ 810 0 ) of o o )
85 | 34 13wks 1 day G2AL 193 | 09112020 L7mf 1.19mdm 68.84hm 0.88pi| 73.33mmhg| 0.6mom| 0.8lmom 3141 05lmom 2560 16mom 942 38+2 ;19438 148521 1;38289| 1100000 1186238 1477 3 T COMR F | 26/ 810 0 ) ol of o )
86 | 24 12 wks 3 days G2pP1L1 16 | 07-12202] 1mm 0.89mom 54.81fm 1.7pi | 68.33mmhg| 1.02mom 0.75mom 437 105mofn 5470 1.13mom §54 (38 0000 | 1;100000 1;100000 1:100000 1;17915  1;1851 3 T COMR M | 25| 810 o ) ol of o )
87 | 26| 1054081 | 13wks1day PRIMI 247 | 07-07-2021] 15mn} 1.05mom 69.77nm 0.9pi | 91.67mmhg| 0.56mom{ 1.1mom 36.45 149mom 6900 0.61mom 6.2 37+3 ;2392 1;100000, 1:100000 1:4616  1;1010 1,149 3 L cesTHTN | TABLABETALOL CDMR M | 265]| 810 0 0 ol of o 0
88 | 34 12 wks 4 days PRIMI 173 | 03-08-2021] 142m 1.06mom 61.55mm 1.50pi| 71.67mmhg| 0.93mom] 139mom 668 0.63mom 2820 0.36mom 188 37+6 1,314 1,100000{ 1100000 11:3286  1:965|  1:211] 3 T COMR F | 26/ 810 0 ) of o o )
89 | 22| 1065823 | 13wks 3 day PRIMI 22 | 21:07-2021] 171m 118mof 71.82njm 117pi| 73.33mmhg| 0.74mom| 0.93mom 22 0.98mom 30  146mpm 459 37+3 35331 1:1000000 1;100000 1;100000 136798 12611 3 T cPD M | 29| 810 o ) ol of o )
90 | 26 | 1089010 | 12wks 6 PRIMI 21 | 22:07-2021] 115m 0.84mom 63.6mm 054pi| 85mmhg | 033mom| 067mom 2156 1.35mofm 3660 163mbm 755 39+5 ;100D00 | 1;100000 1;100000 1:100000 1,62850  1;2741 3 T PREVLSCS F |308 810 o ) o of o 0
o1 12wk 5 days privi 22 | 24-08-2021| 13mm| 0.96mom 62.47mm 116pi| 96.83mmhg| 0.69mom| 104momh 42.38 087mom 330 O0.54mom 37.8 [38 ;799D 1;100000{ 1;100000 1 D D o T COMR M | 28| 810 o ) ol of o 0
92 | 26 | 1069987 | 12 ks 1 cay GsP2L1A2 21 | 10-07-202] 1.06mm 0.86mdm 55.224nm 1.72pi| 78.33mmhg| 0.98mom] 114mom 49.01 033mom 912 107mom 455 35+2 1,15542 145619| 1;53431| 112662 12704 1372 o PV F | 24/ 80 o 1 ol o o )
93 | 24| 1003604 | 12wKS primi 22 | 18.01-2022] 1.36mf 1.12mom 54.77mm 102pi| 65mmhg | 0.64mom 057mom 2514 0.78mofn 2290 0.63mpm 264 38+l 77066 1:100000[ 1100000 1,00000 1;18021 11734 o ™v M | 26| 710 o ) ol of o 0
94 | 38| 1125189 | 13wks 3da PRIMI 20 | 2007-2021| 1.21mr 0.83mo  73mn) 1.12pi| 78.33mmhg| 0.72mon| 0.48mom 1557 0.75mom 33R0 0.96mom 9.8 337+ 1:60238 1,50895| 1:57886| 1:40127  1:7134 1,744 3 L PRE ECLAMPSIA| TAS LABETALOL NG &b F | 28] 810 0 0 ol of o 0
95 | 27 13 wks 2 days PRIMI 21 | 16/08/201 | 162 1.13mom 69.57nim 0.77pi| 78.33mmhg| 047mon| 06lmom 2249 0.97mom 4900 063mom 3I7.1 |38 ;63257 1;100000[ 1100000 174694 111958  1;107D o ™v M | 26| 810 o ) ol of o 0
96 | 25| 1093513 | 13wks 1 day G2P1LL 20 | 11-08-202] 1.35mm 0.94mdm 70.33mm 1.4pi | 73.333mmhg 0.86mom| 0.96mom 34.24 16mom 840 104mom 62.6 (37 100000 1,100000 1;100000 1;52602 1,935 1,97 o TL PREVISCSNOWE ! M | 26. | 810 o 0 ol ol o 0
97 | 19| 1069662 | 13wks 2 PRIMI 19 | 19-032021| 15mm 095mor 71.55mm 12pi | 74mmhg | O.4mom| 2mom | 7777 175mom 10274 0.43méom 723  B7 19890 | 1,100000| 1;100000{ 1;100000 1;11327  1;101% o ™v M | 27| 810 o 0 ol of o 0
98 | 29 | 1118530 | 13wk 5 dayy PRIMI 20 | 22.12:2021] 142 0.96mom  77mny 1.02pi| 82.33mmhg| 0.75mom] 0.3lmom 8.85 O0.7lmom 3050 0.64mom 405 38+3 1100000 | 1;100000 1;100000 1:6017  1:139 1,214 3 T COMR M | 28| 810 o ) ol of o )
99 | 29 | 1120273 | 12 wks 3 ey PRIMI 20 | 17-12:2021] 1.22m 0.93mof 60.21njm 177pi| 83mmhg | 115mom 0.34mom 1478 046mom 1570 O0.7lmpm 335 38+1 ;100000 1,24806| 142177| 13277  1,903| 1,180 3 T COMR M | 28| 810 o ) ol of o )
100| 19| 110189 |  13wks G2AL 20 | 21-12:202] 115mn 0.82mam 67.05hm 0.88pi| 81.67mmhg| 0.6mom| 0.92mom 3031 28mof 10100 0.99mom §11 (37 100000 | 1;100000 1;100000 178156 1,12046  1;1019 3 T COMR M | 27| 710 o ) ol of o 0
101| 23| 1115936 | 12wk 6 day PRIMI 21 | 04-12:2021] 1.45m 1.04mofn 65.49mm 112pi| 101.67mmhg 0.73mom 3.03mom 324t 069mom 3310 168mom 875 637+ 1;14100 1;100000  1;100009 1;12659  1:230 1,25 3 T COMR F | 267| 910 o ) o of o 0
102| 23| 109250 | 12wk 20 PRIMI 19 | 08-12-2021| 1.06mr 0.83mom 58.13nm 1.76pi| 83.33mmhg| 1imom| 0.33mom 1612 0.84mom 3200 15mom 7.9 38+3 ;100000 | 1;1000000 1100004 1;21057 14174 15132 HYTEROTOMY DONE

103| 26| 122612  13wks GaAL 22 | 04022023 1.14mm 0.81mom 67.05mm 2.71pi| 100mmhg | 1.88mom 0.98mom 3157 0.49mom 1500 0.32mom 165 38+l 1;2540 1100000  1;100000REASED D DH o TL cesTHTN | TABLABETALOL CDMR F | 26/ 810 0 o ol o] o o
104| 27 12 wks 3 days PRIMI 20 | 11:01-2021 17mn{ 13mon) 59.6min 1.96pi| 75mmhg | 1.25mom 108mom 47.01 093mom 3670 0.56mom 26.6 37+3 55 1;100000{ 1100000 12095 1,889 1,197 o ™v F | 27| o0 o ) of o o )
105| 22 13 wks 3 days PRIMI 18 | 31012022 14mn| 096mom 73.7mn 147pi| 8Ommhg | 1.02mom 112mom 3478 30lmom 14300 199mom 116 88 100900 | 1100000 1;100000 1:100000 1;19300  1;16q1 o ™v F | 25| o0 o ) of o o )
106| 33 13 whs 20ays G2P1LL 21 | 10022024 1.22mm 0.84mdm 71.66Mm 0.77pi| 8L.67mmhg| 0.54mon 0.59mom 18.13 0.52mom 2100 0.4lmom 23.7 637+ 1:6959 1554521 | 162442| 13420 1,828 1;136| o TL PREVISCSNOWF | ¢ | 26 | &m0 0 0 o o] o 0
107 24 13 PRIMI 20 | 1112:2021| L4mn{ 1mom| 67.06mm 1.48pi| 75.83mmhg| 0.99mon| 1.34momh 54.8 2.36mom 11300 3mom 162 B8 00O 1,1000000 1;10000 1;100000 195778  1;5322 o v cesTHTN | TABLABETALOL M | 28] 810 0 0 ol o o 0
108| 37 12wks 4 days G2P1LL 22 | 27002021 16mf 11omom 62min 1.6pi | 83.17mmhg| 0.98mom{ 0.58mom 2044 O0.42mom 1370 185mom 969 (37 16238 17364 | 1;7209 | 151210 1.8549  1:814 o TL PREVISCSNOWF ! M | 29 | 910 0 0 ol o o 0
109| 28 12 wks 3 days PRIMI 20 | 11021 |141mn) 109mo 591 1.74pi| 81.67mmhg| 1.02mom| 157mom 6241 084mom 2730 136mom §4.9 138+ 143154 1;100000  1;100004 1;100000 146308  1;3841 3 T COMR M | 25| 910 o ) ol of o 0
110| 34 13wks 1 day PRIMI 20 | 09-11-2021] 1.7mn| 1.19mofh 68.84nim 0.88pi| 87.17mmhg| 0.6mom| O0.8lmom 3141 05lmom 2560 16mom 942 38+2 ;19438 148521 1;38289| 1100000 186238 1477 3 T COMR F | 27| o0 o ) of o o )
11| 23 12 wks 6 days G2AL 20 | 11072022 16m 115mom  66mi 1.36pi| 82.67mmhg| 0.88mom] 0.89mom 4139 086mom 4550 189mom 108CJ 1100000 | 1;100000 1;100000 1:68081 110732  1;94

12| 31 13wk PRMI 21 | 11:07-2022 1.4MM 1.24MON 67.82min 1.56PI| 86.5mmhg | 0.88MOM 0.89mom| 4656 0.88mom 4567 187mom {8YCd  1;100000 | 1;10000Q 1;100004 1;100000 1;100000  1;100000

113] 31 12wk 6 days primi 19 | 09-07-2022 1.9mn{ 136mom  G6mn) 1.94pi| 84.67mmhg| 1.37mom| 0.78mom 2374 123mom 3370 155mom 888CJ  1,72504 1;1000000 1100000 1;11096  1:244 135

114| 29 13 wks 3 days primi 185 | 16.06-2022 157mp 1.07mofn 73.27mm 101pi| 89mmhg | 0.7imom O0.56mom) 20.24 146mom 8770 22lmpm 1eycCd 1100000 | 1;100000 1;100000 1:83111 111705  1:86

115| 24 Lawks primi 20 | 18-06-2022| 1.85m 1.09mom 72.34mm 1.03pi| 87.5mmhg| 076mom O054mom 1876 156mom 8765 2.23mom 3@8CJ  1;100000 | 1;100000 1;100000 1:100000 1;100000  1;100400

116| 32 13wks 1 day primi 22 | 16-06-2022| 1.33m 0.93mom 69.54mm 1.27pi| 81.83mmhg| 09mom| 0.82mom 2607 12lmom 4560 1.13mom GeBCJ 1100000 | 1;100000 1;100000 1:36642 1,679 1,75

17| 30 12 wks 5 days G2P1LL 22 | 16-11-202] 1.67mm 1.23mdm 62.97mm 0.92pi| 83.17mmhg| 0.62mon 0.84mom 30.42 1.12mom 3800 1.7mom $9.6 |38 ;76716 1;100000] 1;10000q 1;100000 128647 1,208 o TL PREVISCSNOWF | M | 26 | 8110 0 0 ol o o 0
18| 23 12 wks 3 days PRIMI 21 | 05.08-2021] 1.05m 0.81mof 59.12njm 0.86pi| 88.33mmhg| 048mon| 084mom 435 087mom 3980 0.32mom 155 37+6 1;12364 1;1000000 1100000 1;29250 15587 1,73 3 ™v F |27/ 80 o ) of o o 0
110 28 L3wks 6 days G2P1LL 20 | 03-08-202] 1.62mm 1.09mdm 79.48;m 2.04pi| 89mmhg | 1.38mom| 1.04momh 258 l4mom 5140 0.16mom 10 37+l ans | 1;100000) 1;1000000 1,117 1553 121 L PREVISCSNOWR | ¢ | 27| ano 0 o ol o] o o
120| 31 12wk PRIMI 20 | 01:09-2021| 1.15m 0.95mom 54.15mm 1.52pi| 87.5mmhg| 0.89mom 0.78mom 3103 252mom 5210 0.75mom 304 (38 100000 | 1100000 1;100000 1;10760 1:2384 1,34 o ™v M | 26| 910 o ) ol of o )
121] 27 12w PRIMI 20 | 08-09-2021| 118m 0.97mof 54.43njm 1.23pi| 89mmhg | 0.67mom 0.87mom 39.97 09lmom 5220 16lmpm 90.9 38+2 ;100000 | 1;1000000 1100000 1;100000 133000  1:2236 3 T COMR M | 25| 910 o ) ol of o )
122| 26 13weeks G2AL 22 | 16:09202] 14mf 0.99mom 68.2mm 106pi| 88mmhg | 0.64mom 104mom 41.05 043mom 1950 0.62mpm 33.4 38+l 6587 1;100000{ 1100000 123702 14681 1571 3 T COMR M | 28| 810 o ) ol of o )
123] 34 120k 6 days PRIMI 21 | 16:09-2021] 16mn| L16mom 65mny 242pi| 88.33mmhg| 152mom| 18mon| 5747 127mom 3790 1.37mom 713 (38 18234 1;1000000 1100004 112185  1:279 1,427 3 ™v F | 29 810 o ) of o o )
124| 30 12uks 4 days G2P1LL 22 | 17092021 105mim 0.78mdm 62.3mm 1.3pi | 98.5mmhg | 0.76mom| 0.84mom 3575 1.58mom 65{0 0.72mom 96.8 37+6 ;100DO0 1,1000000 1;100000 1;8258  1;1834 1,264 o v cesTHTN | TABLABETALOL PREVISCSNOWF | ¢ | 26 | a0 0 o o o] o 0
125| 26 12wk 6 days G2AL 20 | 22:09202] 151mn 1imom 64.68fm 1.3pi | 87.17mmhg| 0.79mom| O0.44mom 1684 046mom 1710 10lmom §15 38+l 1,100000 144887| 154242| 18522 11789 1;239 3 T COMR F |27/ 80 o ) of o o )
126| 35 13 wks 5 days PRIMI 23 | 21.04-2022| 135m 0.91mom 77.41nfm 1.76pi| 88.33mmhg| 1.29mom| 1d48mom 49.32 156mom 7270 138mom 86MCJ  1,24969 1;1000000 1100004 11071 1,299 1,61

127] 21 13wk G2AL 19 | 19022022 13mh 0.92mom 68mih 141pi| 87.17mmhg| 0.94mom| 187mom 68.17 O.4mom 1860 0.48mom 259 (38 484 1;100000{ 1100000 1;136p 1,412 3 T COMR M | 27| 810 o ) ol o o )
128| 26 11wk 2 days PRIMI 20 | 18-03-2021] 09mn| 0.83mom  45mny 76.67mmhg 358mom 1448 124mom 35513  LOSSTOFOLl 1722792 1;100000|  1;100001 Loss o FoLLowUP

129| 32 12vks 2 days PRIMI 22 | 11:06:2021 1mm| 0.79mor 57mn] 1.54pi| 87.5mmhg| 091mom 0.64mom 2469 O06mom 1630 066mom 0.3 38+l ;3873 1;100000[ 1100000 1;9148  1;215 1,341 3 T COMR 26| 9110 o ) of o o 0
130| 26 12 wks 5 days PRIMI 23 | 15.06-2021] 15mn| Liimom 63mny 141pi| 76mmhg | 0.84mom 0.89mom) 344 0.95mom 3300 0.93mpm 455 37+6 78370 1;1000000 1100000 1;29446  1:568 1,672 3 T COMR 28 | 9110 o ) ol of o 0
131| 28 13wks 5 days PRIMI 21 | 26.05-2021] 1.45m 0.98mom  77mny 116pi| 985mmhg| 072mom 0.97mom 3936 23mom 21200 162mom 124 37 100000 | 1100000 1;100000 1:100000 1;91217  1:5309 3 T COMR 28 | 9110 o ) ol o o )
132| 20 12wks 1 day PRIMI 20 | 22.07-2022| 1mm| 0.8mon| s6mn] 23pi | 88.33mmhg| 126mom 14mom 7557 057mom 220 0.99mom 4@¥Cd  1;100000 | 1;10000Q 1;100004 1;100000 1;100000  1;100000

133| 29 12 wks 6 days G2pP1L1 20 | 04042022 15MN1 1.08mofn 66mny 1.06pi| 88.33mmhg| 0.7mom| 279mom 1202 115mom 5480 14mom 752 7 032 1;100000[ 1100000 1;88073 1;1333%  1;1098 3 T COMR M | 26| 910 o ) ol of o 0
134 21 13 wks 1 day PRIMI 21 | 27-07-2022| 1.7mm 1.19mom 68.89mm 0.98pi|  89mmhg 0.64mom| 0.27mom 12.91 0.22mom 1450 0.68mpm 4Y.€Ol 1;100000 1,527 11818 1,559 1;1250)| 1,183

135( 31 12 wks 1 day G2P1L1 20 | 01-04-2022 1.3MM 1.06mofm  55mif 2.2pi | 88.33mmhg| 1.44mom 1.1lmom 4894 0.36mom 804 1.03mom 4C¥ C( 1,2564 133850 1;32445| 1;1744 1,510 1;111]

136| 21 12 wks 2 days PRIMI 21 | 19.02:2022| 1mm| 082mom  55mn] 116pi| 88.33mmhg| 0.73mom| 4.78mom 213 2.56mom 8680 3.87mom 170 38 100900 | 1100000 1;100000 1:100000 1100000 15174 3 T COMR F | 28| 910 o ) of o o 0
137| 20 12 wks 4 days PRIMI 19 | 19022022 15mn{ 114mo Gomn) 2.24pi| 96.83mmhg| 1.39mom] 108mom 5298 057mom 2030 2.1lmom 104 238+ 1;73898 1,100000 1100009 1;152p4 1313 1:40 3 ™v F | 26| 910 o ) of o o 0
139| 30 13 whs 1 day G2P1LL 20 | 20022024 Lamf 099mom 68min 1.23pi| 97mmhg | 0.85mom 2.47mom 81.36 1.16mom 4470 159mpm 86.9 B7 218 1,100000, 1;100000 1;39669 1,667 1,644 o TL PREVEASSONOT | M | 27 | a0 0 0 ol o| o o
140| 37 13 wks 2 days GapaL2 21 | 14062021 06mi 0.46mgm S9mn 1.25pi| 87.17mmhg| 0.73mom| 4.13mom 167|3 253mom 14700 213mom 134+338  1;12936 1100000  1;100004 1100000 116487 11144 3 T PREV2LSCS M |26 810 0 ) ol o o )
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