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INTRODUCTION

Presclampsia (PE) i= 2 condition that ocoars exclosively during preswancy with multisystam
myvahvement due to widespread endothelizl dy=funchion and vazospasm and affects 2-10% of
pregnancies worldwids and 8-10% of pregrancies in Indizn warnen '), The incidence of PE
iz 7 times higher in developing countriss compared to developed coumtries (WHD 20033 ',
DE is defined by new onset biypertension in a previowsly normotensive woman, prazsnting after
20 wesks of pregnancy with a systolic Blocd pressure 2140mmHg or diastolic blood pressure
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#30mmHg on 2 occasions st least 4 hours apart, ¥ [ rotainuria 2 U0mgyé
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aprotein/crestinine ratio z0.3 or a urine dipstick rescing of 1+, orin the sbsence of profeimiria,
new onzet hypertenzion accompanied by any one of the following recent onsst of awy of the
following: thrombocytopenia (platalet < 100 xz10°L), renal insufficiency (serum crestinine
=1.1mgz/dL), Dmpeired liver fimcton (liver transaminazes mare than twice the nonmal),
pubmonary edems new onset headache umresponsiva to medication or visual syvmpeoms [,

PE iz a leading caw=s contributing to 10-15% of maternal deaths and 20-22% of perinztal
dieaths, sxpacially m lower and middle-incomes countries, due to eclampsia, placeatal abnaptions,
HELLF syndrome, cangestive heart fallors and intracyamial hemorrhags, renal failurs,
pulmonzry edema uteroplacental imsufficiency, FGR, and prematority 7' In addiion to
immmediste fefp-tnaternal adverse autcomes, evidencs suggasts the finture risk of brvparteneion,
cardiovasoular dizeases, and stroke i PE women and their offspring '

In developing countries like India, the healthcare systemn is contimoously challenged by the
sabstantial nrden of infections dizsases, anerniz non-conmanicabls dizeases like diabetes,
hypertenzion cardiovascular dizeases, etc., and recamtly the COOWVID-19 pandemic.
Comnplicated prepnemciss further add to & substantizl burden to the zlready hard-prezsed
healthcare delivery svstem. Hence early prediction of complicated pregnancies with tmely
referral of ooty those at high nizk of complications can reduce the barden on the healthcare
delivery systam.

Early prediction and effective manazement of PE, especially m lower and middle-imcome
counfries, is cracial to achieving the sustainahls development gozl targets of the WHO of
reducing MME to < 701 00,000 hive births and PMM to <30 per 100 live births by 2030
globally and mutigating the frore risk and barden of non-commaunicable dizeases in both
mothers and their offspring znd firare zenerations from PE 151,
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The etiopathogenesis of preeclampsia (FE)

Dhisordered remodeling of uterine spiral ves:zels in the witerus: The main etiopathogenesiz
of PE has besn atrinited to disordered ramodeling of maternal spiral artariss dus to discrdered
imvaszion of trophoblasts Into maternal spiral vezzels. This results i madsguate placentation
reduced placental perfosion, bypoxia, and vasospasm cansing oxidative stress. The resaltant
oxidarive sress leads to buildup of percoctides and superoxide anioms and a reduced syathesiz
of niric oxide. Preeclampsia haz been proposed to be caused by extensive inflamemation
damage to the vascular endothelivm, and platelat azgresation .

Drvsregulated immune rexpomse: In normal pregunancy, a shift in muwome response from
proinflarmmatary Thl to an anti-inflanmnatory Th response is crucial for the sustenance and
survival of the fetal allograft *'". In normsl pregnancy, studie: have reported mcressed
expression of Th cytokines IL-4 and IL-10 over Thl cytokines and IL-2 at not only the peri-
implantation endomestrium at the feip-maternal interface bt alzo in stimulated peripheral blood
mononaclesr calls (PEMC) """ Emerging data snzgests a dysregulated imymme response in
Preaclamptic women with Thl predominance (T IL4, ILE, IL2, & THNF alpha) and a reduced
Th2 response (1IL10). Isolates of PAMBC I women with preeclampsia have alzo been reparted
1o hawe a predominance of Thl cytokine respopsas "%,

Fole of Nentrophil™NLE in PE: The Proinflanmatory Inmnonological Fesponse with T
Neutrophil coumt, neutrophil activation, exaggerated fimction, and neutrophil extracslialar
trapz (METs) are reported to play an important role m the pathogenesizs of PE by cansing
oxidative strezs and endothelizl cell dysfimction '*'~*"" which causes thrombocyte activation,
vasoconstriction, hipertension, and end-organ ischemia . Some suthors have reported a
higher leakocyts count with increzzed neutrophil: and reduced hmphocyvtes and a higher
e -to-hmphocyte ratio (MLE) in PE women compared to women with 3 mormsl
pragnamcy 4 While others have reported no appraciabls varistions in NLE in wromen with
PE 2= comparad to normal pregnancies ' Contrary to these, a few others have suggested
rediced NLFE. in PE women ™7 Spme stdiss have suggssted that WLE can pradict PE and
itz zevarity Y while others have reportad no much associztion Y. Thervafore, the stdies
oa the role of NLE. in PE are not only incansistent but alse mconclosive.
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Fole of Thrombocyte: in pathogenesiz of FE

Platelet connt PLE: Platelst activation in response to ischemia and endothelial dysfunction iz
reported 2= an important player in the pathogenesis of PE through cytokine-mediated immoune
responze ', Some studies have reported low plateletz in PE women in responze to platelet
activation zlong with incressed comsumption ' Contrary to this, others have
reportad & significant incraase in the platelet count in PE women as compared to wommen with
normal blood pressure M%), Platelets and hymphocytes both plav a cudzl role in cytoldne
dependemt mumone responses and muwmme sarveillance. Some stodies have reported a
significant increaze in PLE in PE women as compared to nommotensive women 1940471
Contrary to this, others have reported a significantly reduced PLE in PE women 44,

While others have found no association of PLR and with PE' ). Hence, the role of PLE in
PE remains incomclusive due to the mconsistencies amongst stadias.

MPFV (mean platelet vohame): Platelst vohume an indicator of platelet size reflects platelet
reactivity. Larger platelets show increazed apsrepation and expression of thromboxane and
adhezion molecules 71 Various authors have reported imcreased MPV in presclamptic
women szsociated with increased turmover of platelaty 00 HAHAMARESES adile others

have found no association of MPV with PE ' Hence, there are inconsistencies on
NPV and PE in existing data.

Early prediction of preeclamps=iz (PE) can be enhanced using the uterine artery pialsaiiling index
(PL) and various biomarkers that indicate endothelisl damege and vascular growth. Notably,
VEGF, PLGF, PAFP-A_ and sFlt-1 have emerged a2z promizsing tools with significant potentizl
for the sarly detection of PE "), However, due to the high cost and limited availability in
lowy respurce sstups, theza tools are not easily accezzible to majority of population. Therefors,
there iz an urgent nead to explors the cost effective easihy availzble methods for early prediction
of PE I bow resource seftings, Given the role of inflammatary markers in the pathogenesis of
PE and the inconsistencies in existing literature, we focosed om studying the followins
inflammmatory markers: newtrophil-to-hmphocyte ratio (WLE), platalst-to-hmphocyte ratio
(PLE), and mean platelet volume (AMPV) n the second trimester of pregnancy (16-24 weeks)
for early prediction of presclampeiz as thess markers are sasily measnurable, nexpensive
widelyv avzilable, and part of routine antanatal lab imvestizations.
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EEVIEW OF LITERATURE

Gezer et al. (2016) ! in their retrospective study triad to determine whether 17 trimeszter MLE.
and PLE conld be uzed i early prediction of subsequent presclampsia this stady was conducted
on 209 wormen betwesn 22-40 wesks of gestation who had developad presclampesia they took
220 normorteneive pregnant wommen as controls they refrospectively ggalysed and compared the
mflanmatory markers lenkocyvte, neutrophil, lymphocyte, platelet, WLE. and PLE. valoes of 1,
trimester in these two groups of women. They noted that at a MLE. cut-off 508, and PLE ata
cut off 126.8 had a sensitivity of 74.6% and 71.8% and specificity of 74.6% and 72.4%
respectively for prediction of preeclampsia. On ROC curve anzalysis they also noted that ATC
0.716, p=0.00]1 and PLE. had an ATIC 0.705, p=0.00]1 showing them to ba very good predictors
for presclampeia. They suggested that NLE and PLE being mexpensive, rapid and aasily
availahls could be uzed for early prediction of preeclampsia and those with high NLE. and PLE.
should be clozely monitored for the sign's preeclarnpeia Le npertension and protein urea.

Gopod et al. 2019)'" in their crosz-zectional =mdy done on 134 wormen of which §7 women
dizgnosad with presclarnpsia diagnosed at term and 67 were in the control honmaotensive group
in wharn the mflanymatory markers were done and compared. They reported 2 siznificantly
higher MLF. PLF. and MPWV with p=0.05. Though the platalst connt was notably lower in
women with pre-eclampsia while the differences in PDAV and Pct bebween pre-eclamptic
pregnant women and the control group were bower bat not statistically significant. They came
to the conchesion that prenatal follow-up NLE and PLE. can be utilized to predict the nisk of

preeclampzia.

Mannaerts et al. (2019)° in 2 retrospective study done on 118 presclamptic subjects and
1495 nonmotensive control subjects. These zobjects were divided into 2 groups the
Preaclamptic and normotensive coatrol groap and the hamogram report of thezs subjects bafore
20 weeks of pregnancy and in Later half of prenancy after development of presclampsia were
refrieved from the hospitzl records and compared. The suthors reported no sigmificamt
difference in NLE. and PLE estimated before 20 weeks of premancy, between the PE and
control group. However, they noted sigmificantly higher PV in PE group (3.64=1.17 L) 2=
comparad to control group (08087 fL), p = 0.006. However, the same authors noted a
significanthy higher NLE. higher BPV, bat a low PLE. in PE sroup compared to the control
group in late pregnancy after 20 wesks (p<0.05). These suggested that before 20 nsek of
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pregnancy, onby BV was predictive for foture development of preeclampzia unlike 2LE and
FLE.

Panwar ef al (2019)"''Conducted 2 prospective case control stodv on 440 low risk
primigraida’s betwwesn 16-18 wesls of gestation of these §4 women ie. 14 %% devaloped
preeclampeia of which 25 (39%) developed severe preeclampsia and 376 women remain
nommotensive. They estimated the MLE. on blood zamples drawn from these enrplled women
in the =econd trimester of pregunancy. They reparted a significantly higher NLE of 5 55=0.81
amang preaclamptic women compared to normotensive women WLE 4. 5084, p<0.001. They
alzo reported significanthy higher NLE in severe preeclamptic warnen §.08+0.43 compared tp
530054 among wornen with mild preeclampsia p=0.001they also noted that at NLE oot off
5.6 had a high semsitivity of 73.4%% and 85.6% specificity with ATIC 0.84 in the prediction of
prediction. They concheded WLE was useful marker for only prediction of preeclampsia alzo
its severity.

Singhal et al. (2119Y* in their cass control study dome on 70 pregnant women of which 335
were preeclamptic and 35 were nomnotensive coatrol subjects this study was done after 20
waeks of gestation when venous sample were drawn from all the anrolled wornen for NLE.
They found a siznificantly hisher MLE. (5.64 £1.7%) in the preeclamptic zroup vis-z-vis (4.10
& 1.00) in normatensive control group, pea0.001. They al=o reported | that WLE cat-off of 24.86
could predict preeclampsia with a sensitivity §8.6% and 3 specificity of &% and PPV of 77.4%
and WPV of 71.5% and acouracy of 74.3% with an AUC of 0.738, p=0.001. They sugeesied
that periodical MNLE. in hizsh rizsk women to be done during the ANC follow up for early
prediction of preeclampsia.

Zheng et al. (2019) Thev did a svatemaric review and metz-anabvzis of 7 snodies to azzess
the diagnostic value of NLE. in preeclampsia. They reported a pooled sensitivity of 0.74 (95%
CI 0.71-0.76) and specificity of 064 (3% CI 0.61-0.48), a positive likelihood ratio of 2.62
{03% CI 1.70-3_54) and a negative likelihood ratia af 0.54 (95%: CT 0.24— 048], the Diamaostic
odds ratio of 8.44 (9336 CI 4-17.78), and AUC of 0.82, for MNeutrophil Lymphocyte Fatio
(MLE]) in prediction of PE. They reparted that MLE. 22 biomarker has a moderate dismmostic
and predictive value for Preaclampsia. They cancluded that NLE had an acceptable sensitivity
as dizgnostic marker for preeclampsia but not better specificity and they suggested foture
sdie: with larger zample to verify the role of MLE alone or with combination with other
marker for prediction of preeclampsia.
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Wang et al (2019)°7 In their caze control stady done in the 37 timester of presmancy
compared MLE and MLE. (Monocyte-hmphocyte ratio) in preeclamphic versus normotenzive
women. Among 4453 recruited sabjects 302 women with preeclampsia and 161 pregnant
nommotansive control groap. They reported 2 sigmificantly higher NLE. in PE group 4.60=1.23
vis-a-vis 3.51=0.82 in the comfrol group p=0.01. MNLE at a cxtoff 4.18 had a sensitivity of
§9.68% and spacificity of 63.905% and AUC 0.71 PPV §7%, NPV of 66.67% with a likelihood
ratio of a test of 1.93. They concloded that WEBEC which iz gold standard for monitoring
inflammmatory dizeazes hax 3 graat potential in prediction of preeclampsia due to it cafvenisnce
simplicity and good sensitivity.

Sweed et al. (221" In their prospective study conductad on 70 women, samplad the subjects
twice, once yust before lahpuy and in the first 48 bours of delivery. They al:o notad the N'T
raftio from the early preguancy records done befors 20 week of pregnancy. The subjects ware
divided into two groups of 35 each, with and without preeclampsia.

They reported no statistically significant difference i ML ratio between preaclarmptic vis-a-
viz nommotensive contrad group with ML ratio value of 4.01+1.3 and 366035 respactively,
p=0.14. On the contrary the same authars reparted a statistically significant difference in the
'L ratio in the sample drawn m the frst 48 howrs of dalivery bebween the preeclamptic znd
nommatensive with the mean NI ratio 4.22 =151 and 3.66 = 0.35 respectivaly, P=0.04,
However they reparted that the WL ratio was not able to discrimminate betoveen preeclamphic
and nonmotensive controls with an AUC of 056, standard emor 0007, CI 953%, 0.41-
0.71.However they found that MNLE. prior to 20 weeks of pregnancy had no predictive ability
far PE, with p=0.17.

Oglak et al. (2021Y* In a retrospective case coatrol stady compared the MLE, PLE. and MNPV
oa 301 subjects from 24-40 wesks of preznancy which mcluded 94 mild PE, 107 zevers PE
and 100 normotensives controls. They retrieved the CBC counts of all included subjects
betwean §-14 weeks of pregnancy from the records. They dizcovered that first trimester NLE
was considerably hisher in the preeclamptic group comparad to the normotensive group, but it
was not a significant predictor of the preeclampsiz’s severity. With value of MNLE in mild PE
4 3=] 4 and in serve PE 4.6=1 .8 and in the nornmotensive 3.1+1.1 and p value <0001, PLE was
alzo found to be sisnificantly hisher in preeclamptic viz-a-vis homuotensive group bat cannot
diffsrentizts bettveen mild and severe caze: with value of PLE. in mild PE 1371449 and in
zevere PE 138.1+38.2 and in the normotansive group 121127 4 with control versus mild PE
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p-valoe=0.016 and control versus severs PE p-value=0.020 and rmild PE versos severs PE p
vabae=0988. They alzo noted a significantly higher MPV in PE and in severe PE group a=
comparad to normotaneive group with valuoe in mild PE 10062235 f, and in severe PE 11.2=1 4
fl. and in mommotensive zroup 10.3=1.3 with p-value<) 001, Cm ROC ourve analysis they
reported that WNLE cut off 4.1 could predict PE with 2 semsitivity of 82% and specificity of 62%,
WPV oot of 10.65 f] could predict PE with sensitivity 63.7% and specificity §3%: respectively.
They also zuggested that PLE cut 0f131.5 could predict PE wath sensitivity §5% and specificity
of §0.2%. Theyv reported that first oimester MNLE, PLE. and DPV values were sigmificantly
highar in patients who developed PE later on. Howsver, these markers canmot discrimninate
betwesn mild and evere PE.

Sipepih, et al (2021Y*" in a cross-sectionsl observationsl sdy conducted on 024 pragnant
women in their 37 trimester of which 838 wamen were nonmotensive and 8§ pregnant women
with preeclampsia they evaluate the affectivensas of the Meutrophil-Lymphocyte Fatio (WLE),
Platelet-Lymphocyte Fatio (PLE), and Mean Platelet Volume (MPV) i predicting
preeclampsia in pregnant women The findings showed a sipnificant increased 2JLE and MNPV
vahies betwaen the two zroups preeclamptic vis-a-vis nonmotensive sroup with mean NLF. in
PE group 7.553=5.44 and in normotensive group §.07+4.03, p-value=0.004 and mean APV in
PE group 8.72+0.98 fl, and in normotensive group 838002 fl. p-value=0.002. Howsevar,
PLE. was not found to be statistically significant p-value=0.878. On ROC curve analysiz NLE
vielding an AUC of 0595 (p=0.035), reflecting a low predictive capability. The study
concluded that while WNLE. can help distinguizh betoreen preeclampsia and normotensive cases,
its predictive ahbility is lmited

Sachan et al. {2032y i 3 prospective caze control study done on 100 subjects betwvesn 13-
20 weeks of gestation sdied the diagnostic acoaracy of WL ratio for severs and non-zevare
preeclampsia (100 subjects were equally divided info 30 PE and 30 healthy controls, out of
which 34 were mild PE and 16 severe PE. The participants were samplad twice, first at
enrolment and second after development of preeclampsia and 'L ratio was estimated from
zzamples. Om analyzis of ML ratio done before 20 week they reparted a significant higher
difference m ML ratio in the mild PE (3_38+0.16) and severe PE (4.2620.31) vis-z-vis non-PE
contral group (p20.01) and alzo sipnificantly higher ML ratio between the mild vis-a-vis severe
PE (p=0.001) suzgesting the dizcrimmatory ability of ML ratio for prediction of severity of PE.
The authors alzo reported that N/L oot-off of >335, had a promizing diagnostic acouracy for
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pradicion of PE using FOC aove analysis AUC =075, p=0.01, sensitivity 521.9%9% and
specificity 74.5%. They suggested that matermal WL ratio should be considered not ooty for
prediction of PE but 2lso for evaluation of sevarity of PE.

Daud et al (2022) ™' 1 a retrozpective cross-sectional shudy to determine the pradictive
vabaes of Mewtrophil to Lymphocyte Fatio (WMLE), Platelet to Lymphocyte Fatio (PLE), and
Nezm Platelet Volume (3P for pre-eclampsia. This study inchided 161 presnant women of
wharn 79 wers pre-sclamptic and 82 were nonmotensive subjects. They fnmd that REPV was
zignificanthy higher in the pre-eclamptic groap (7.00 L) compared to the normotensive sToup
(6.90 £L), with 2 p-value of (.02, FXOC oorve analysiz showed MPY at an optimal cut-off of
104 £, with an ATIC of 0.609 (95% CT 0.522-0.694; p=0.02), had 2 sen=itiviry of 44.58% and
a specificity of 40%. Thare waz no sigmificant sssociation betwesn MLE and PLE. and pre-
aclampsia {p ¥ 0.05). The shady conchided that RPY iz a better predictive marker for pre-
eclampsia in premancy.

Purandare et al (2022} " in a retrospactive case control study conductad on 67 preeclamptic
suhjecrs and 70 normotersive subjacts in the 37 mimester of pregnancy to find the role of NLE,
#nd PLE. in the dizmosis of preeclampsia. They found that MLE was significantly lower in
pre-eclampsia with mild features (4.03=2.05) compared to the nonmotensive group (3=2.68)
with 2 p-valoe of 0.034. However, no statistically significant diffsrence was obsarved when
comparing the normotensive group with severe pre-eclampsiz (p=0.171). Althouzh the mean
PLE was lowest in the severs pre-eclamptic group comyparad ta the normotensive and mild pre-
eclampsia groups (97.40=51.56, 100.01=51.38, and 118.82+5862, respectively), the
diffarences were not stebstically sigmificant (p=0.05). Despite the sigmificance of the MLE
vabae in mild pre-eclampeiz cases, the smdy concloded that the sssociation of MLE. and PLE
with pre-eclampsia remains inconsiztent, highlighting the need for larger prospective smdies
with mimester-wize follow-up.

Cordaneanu et al. (2023)"" in 3 prozpective cokort stady dome an 107 pregnent women, Cht
of total subjects enrolled 38 had gestational bypertenzion (GH) and 19 had preeclampsia (PE).
The study aimed to find the role of WLE and PLE levels for prediction of presclampsiz. They
nated that PLE was zignificanthy lower i the PE group (85.47+7.01) as comparad to the GH
groap (11590=4.63) p=0.003. However, there was no statistical difference of MLE. between
the tovo groups 3.51+0.12 in the PE group and 3.76+0.26 in the GH group p=0.4{0. They
mgzgested that PLE. <8347 outoff can be used 2= 2 dizgnostic marker in preeclampsia bt 2
lzrgar study iz neadad to prove an zzsociarion of these markers and preaclarmpeia

Sabry et al (2024y " In cross-sectional stedy of 128 presman: women divided into tovo agual
zroaps (64 with pre-eclampsiz and §4 without), the role and aszodation of Meurophil to
Lymphacyte Fano (MLFE) and Plaslet indices with pre-eclampsia were explored. The study
found 2 sigmificant increase m MLE and PLE. i the pre-sclamptic sroup compared to the
nommotensive groap, with mean MLE valees of 4.31.06 in the pre-sclampsiz group and
200,68 in the nommotensive group (p-valie <1001}, and mean PLE. values of 141.2=34 8 in
the pre-aclampeiz group and 1153.4=181 in the pomotensive group (p-valoe <0.0010.
hinltivariate regression analyzis revealed that each umit increaze in MLE (OF 148, 85% CI
1.33-1.81; p-walue = 0.004) and PLE (OF 1.51, 5% CI 1.13-1.72; p-vahie = 0 004) increazed
the risk of having pre-eclampsiz. The shady conchided that MLE and PLE. are significantly
hizher in the pre-sclamptic zroup than the normotensive sroup and can be wtlized to
distinguizh betwesn the bao groups.
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LACUNAF IN THE LITERATURE

Theare are stodies of a:sociation of presclampeia and its sevarity using various expensive
hipmarkers like PAPPA-A PLGF, 5fitz However, the stodies an the associztion of the
maan platelst volume in the second wimester of pregrancy, the meurophil-hmphocyte
ratio, and the platelet-lymphocyts ratio with PE and it prediction are inconsistent and
coaflicting. There iz paucity of data an the combined wse of WLE, PLE and BIPV m
prediction of PE.

BESEARCH QUESTION

Doz combined wvalaes of MLE, PLE and MPV in the second wimsster increaze: the
predictive vale of preeclampsia?

AIMS AND OBJECTIVES

AINI

To observe the rols of WLE, PLE and WPV m the prediction of the development of
pre=clamnpaia.

OBJECTIVES

Brirpary Ohjective-

Tao find the wiility of systemic inflewmatory markers like MLE. PLE. and BBV in zecond
wimester of prapnancy for prediction of preeclampsia,

Secondary Objectives

To find azsocition of maternal MLE. PLE and MEV in sscond rimestar with-

1. Severity of Pre-aclarnpsia
2. Adverss neonatal outcome

# DProterm daliveries
» Low hirth weisht (<2 5kg)
»  Dfecomimm staimed liquor
» Low APGAR (<7 at 5 min)
# DLIICTT admissian
# Dleonatal desth
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MATERIAL AND METHODS

Study Area: The study was conducted afier approval of metitations] ethics committes and
written informed comsemt The participants were sslected from the Antematal climic of
Department of Obstetrics and (pmascplogy; ESIC Model Hospital Moida = -24, Uttar
Pradezh

Study Population: Patients who came to ESIC hModel Hospital Moida Uttar Pradesh for

Study Design: This study was 2 prospective, observational study.

Sample Size: (zlak et al. (2021) found significantly hisher white blood cell counts,
MLE, and PLE. in preaclamptic patients (p < 0.001 and p = 0.016, respectively). MLE.
{oat-off 4.1}, MPV {out-off 10065 f1), and PLE. {out-off 131.8) were identified 2= nseful
early markers for predicting preeclampsia with respactive sensifivities and specificities
of 81%4/§2%, 63.7%\65%, and 65%G0. 2% and stated that preeclampsia complicates
aroumd 2-8 %o of all presnancies. The prevalance of PE i hospital practice varies from
5-15%, considering the prevalence of preeclampeia approximately 10%, the mininmm
requirad sampla zize with dezired precizion of 5%, 20% power of study and 5% level
of sizmificance to reduce margin of error. And the sample siza was caloulated using the
followingz

Sample size(n) =2 * wped(1-p)  MOE?

MOE iz the margin of ervor, pis the samgple propaortion, and W is the population size.
hiargin of ervor (MOEFD.05(3%)

Prevalencs’zample proportion p=0.10 (10%g)

Confidence leval =85% (Jor'2 2 1.946)

Sample size (o= (1067 = (0,10} = {1-0.10% (0.05Y

Caloulated sample size (n) =138.29

Conzidering the dropouts of 10 %o from the stady the total sampls size inchedad m our
shady was 150,
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Forrmila nsed 1= for testing semsitivity and specificity of simgle diagnostic test:

1’} For sensitivity.

z
n = (Z, % /5¢ % (1—5¢) + Zg % /Se, » (1 - 5e,)) fdif ference?

where Se is sensitivity
Z, 18 value of Z at taon sidad alpha error of 5% and Z: is valoe of Z at power of 20%

2 Far specificity:

P — ; 2 ,
n= (2, % Spx (1-5p) + Zp = 5p, « (1 - 5py)) fdif ference?

where Sp iz spacificity
Z. 18 value of Z at taon sidad alpha error of 5% and Z: 1= valoe of £ at power of 20240

Inchusi L
1. Simgleton pregunancy
2. Second wimester presmancy (16-24 weeks)

3. Primigravida and mualtizravida (age 18-37 years).

1. Past h'o preeclampsia n previous preguancy
2. Enoom case of bypertension
3. Mediczl disorders

*  Hypotnroidism

« H'O GDM n previous pregnancy

»  Orert Dizhetes

«  Eidney dizsezze pyelonephritis, nephrolithizsis

# Liver disorders HBV, HEP-A, C E, chromic liver dizease
#  (3all bladder cholelithiasiz

# Cpllagsn vascolar diseszas

DOI: 10.9790/0853-23110339105 www.iosrjournals.org
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» Epilepsy
« HOIBDFASLE Aatoimmune diseases
# Cardiovascolar dizeazs
# Dlearologicsl disezze Epilapsy
4. Ead obstetrics history (recurrent pregnancy loss)
5. H'O Fever vathin 4 weeks, current systemic infection.
4. APLA Syndroms
Multiple pregnancy
8. Trophoblastic disease

9. H'O Alcobol or tobacco use in any fonm smoking, antidepressant drug and substance
abuze.

10. BMI <18 and =35
Study Duration
This Prospective obaervational stody was conducted over 2 years of duration (2022-2024).

MATERIAL

1. Sample vial (EDTA VIAL)
2. 5ml Syringes with naedla.
3. CBC Machine

4. Digital EF machine

METHODS

Thizs prospective observational stody was conducted in the Department of obstetrics and
Enascolosy of ESIC Model Hoszpital MNoida, after the apperoval of the institutional ethics
cornmittes, Total of 150 antensts] subjects with 16-24 wesk: of period of zestation were
enrolled for study after taldng written informed consent and aforementioned mclusion and
exchizian criteria wers applied. Afier enrolment 3 ml venous blood samples was collectad in
EDTA vial and invnediately zent to pathology lab for testing inflanmmatory markers. After

DOI: 10.9790/0853-23110339105 www.iosrjournals.org 14 |
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emrollment subjects ware asked to sttend the routive AMC formightly till 36 wesks and there
after weeldy till delivery ar the expected date of delivery. At each antenatal visit, subjects were
screened for weight, Blood Preszure (SEP & DEBP) in =itfing position in both armms using a
Calibrated Anercid Sphysmamanometer. The patients BP was recorded in sitting position, not
cross legged, with arms resting on the tahle using an sppropriste cuff size of the BP apparatus
‘hased on mid smm circumference. 2 BP readines were taken in each arm right and l=f, 5 minutes
apart and a mean of the 4 readings taken were noted. The participants were also be screened
at each wisit inchiding screening for pedal edema wrine slnmin, fatz] growth and wellbeing.
TS biometry was performed 2= per hospital protoco] for Lot risk presmant women . They were
watched closely till delivery for onsst of any adverse matemal and neonatal complications. At
delivery, note was made of any neonatal adverse outcomes.
Maternal blood was gpalyzed for.

» NLE

» PLE

* MNPV
Sampling technique- Subjects enrolled in the study were sampled. Blood sample (3 ml) of the
participants were collected under all asaptic precantions for CBC parameters in EDTA vial and
tested on the same day within 2 hours of collection for Complete blood counts (CBC) inchiding
IMenmophil-lymphocyte ratio (MLE), Platelst-lymphocyts ratio (PLE) and hdesn platelet
wolume. Analysiz on § PART AUTOMATED HAEMATOLOGY ANALYSER FARID
DIAGOSTIC VT LTD. WMIWNDEAY-BC-GI00 TW-ZB000ITY was done to caloolate
ahsolate neurophil comnt and hmphocyte counts weing flow cytometry with fluorescent
staining, and platelet counts uwsing the DC impedance method. Mote was made of M/L ratio and
P/L ratio and MEV.
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[6 PART AUTOMATED HAEMATOLOGY
AMALYSER. FAPID DIAGHNOSTIC PVT. [CIGITAL BE.P] APPRATUE]L
LTD. MINDEAY-BC-6200 TW-2B00027E).

[ED.T.AVIALL [5 m] SYRTGE with needle].
STATISTICAL ANALYSIS

» Categoricz] varisbles were reported as nwmbers and percemtages (%), while
contimons varishles were prezented as megn + standard devistion (500) and medisn

¥» Momality of data was tested by Eolmogorov Smimov test. If the normality was
Tejected, then 3 non-paramstric test was nsed.

¥ Cuantitative varizbles were compared nsing Unpaired t-testhlam-Whimey Test
{when the data sats were not normally distribated) betwesn the tao groups (with or
without pre-eclampsia).

¥ The Fisher's exact test and the Chi-Square test were uzed to compare guoalitative
varighles. The diagnostic test vielded results for sensitivity, specificity, NPV, and
PP caloalations.

» Univariate logistic regression was used to find ot odds ratio of Weutrophil-
Iymphocyte ratio (WLE), Platelet-hmphocyte ratio (PLE) znd Mesn platalet
wvohume z= predictor for pre-eclampsia.

» Univariate and multivarizte linear regreszion were uzed to find association of shave
varighles with PE.

» Omeregarded a p-value of leas than 0,05 2= significant The data was emtared in M5
EZCEL =preadshest and analysiz was done using Statistical Packaze for Social
Sdences (SP5E) version 21.0.
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OBSERVATIONS AND RESTULTS
+ PATIENT DEMOGRAFHICS

TABLE 1: AGE WISE DISTRIEUTION OF SUBJECTS

T e
<25 53 3335%
26-30 [} 44044
31-35 9 12.3%
=35 2 L%
Total 150 100.0%%

FIGUEEL: AGE WISE DISTRIEUTION OF SUBJECTS (FIE CHART)

»1E

A% SHOWHN I TABLE 1 AND FIGURE 1-
1. Majority of the enrolled subjects 63.3%: were =15 years and shove.
1. Ome third of the study sobjects (35.3 34 were < 25 years of aze.

3. Wery few wera beyond 33 vears of age (1.3%).
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TABLE I: ASSOCTATION OF AGE WITH FEE-ECLAMPSTA (uwsing Chi square test)

DEVELOFMENT OF FE
o Yex Total | Chi-zquoare value | p-value
<I5 | 46 | 35 T% | T | 335% 53
16-30 | 58 | 450% | 8 | 38.1% ]
Age zoup 31-35 | 24 | 1848% | 5 | 238% | 29 2267 0433

=35 1 08% | 1| 48% 2

TOTAL 19| 100% | 21| 100% | 130

Az shown it shove tahle I

1. Mo statistically simnificant associztion betiveen 4 za and Dievelopment of Pre-eclampsiz
was nated in our stody wzing the Chi square test {Chi zquare valoe =2 26; p-valne =043

TAELE 3: LITERACY WISE DISTRIBUTION OF SUBJECTS.

LITERACY Mo, of Cases Percentage
FEE 4 2. 7%
SECONDARTY Il 14.7%0
HIGH 25 56.7%
GFADUATE 18 12.0%
Total 150 10:0.0%4

FIGURE I: LITERACY WISE DISTRIBUTION OF SUBJECTS (FIE CHARET)

LITERACY

m PHE-SCHOCL
m SECOMDARY

EMEIGESCHOCL

m ZRROOATE

AS SHOWN IN TAELE 3 and Figure 1:
1. Almost Halfthe subjects in our study (36.7%) had High School education.
2. (14, T%4) of zobjects had sacondary school edecation and 12% wera Gradustes

3. Very few (2.7%) had only primary school edacstion.

DOI: 10.9790/0853-23110339105
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TABLE 4: ASSOCTATION OF LITERACY WITH PEE-ECLAM’MPSIA

{uzing Chi Square text)
Development of PE
No Yes Tatal Chi-Square Value | P-Value
Pre 41 3.1% | O 0.0% 4
Secomdary | 22| 17.1% | 3| 143% 25
Hizh B5 | 650% | 15| T14% | 100 0819 0845
Graduats 18] 140840 | 3| 143% 21
Total 129 | 10:0% | 21| 10:0% | 130

Az shoom in abave table 4:
1. Mo statistically =ignificant asssociation betoeen literacy And Development of
Presclampsia i our stady uzing chi sguare test (chi square value- 0,519 and p-valus
=0.843).

TABLE 5: DISTRIEUTION OF SUBJECTS BY TYFE OF OCCTUPATION.

TYPE OF OCCTPATION No. of Cazes Percentage
HOUSEWIFE 114 T7.3%
PRIVATE JOE 34 22.7%
TOTAL 150 100024

FIGURE 3: OCCUPATION WISE DISTRIBUTION OF SUBJECTS (FIE CHAET)

&

H I EEW LFE

Az shovwn in above table 5 and fizure 3
1. Majority of subjects {77.3%%) in our stady wera houseawives.
2. Ome fourth of our subjects (22.7%) were emploved in factories and worked as
zemizkillad lahourars.
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TAELE 6: ASSOCIATION OF OCCUFATION WITH FRE-ECLAAPSIA

{using Chi-square tesf).
Development of PFE
Total | Chi-Square | p-value
No Te
_ Hounsewife | 100 | 77.5% | 16| 76.2% | 114
Private 20 | 225% | 5| 23.8%| 34 |O.018 0863
Total Job 129 100%: | 21| 1o00%: | 150
Az shown it zbove table 4

1. Mo statisticslly sizmificamt sssociation betwesn Oocupstion and Development of
Presclampsia was noted in our shady using chi-sgquare tsst {chi sguare valoe -0.012 and
p-vaboe =0 8937

TAELE T: DISTRIBUTION OF SUBJECTS BY DIET.

Diet No. of Cazes Percentage
NOMN-VEG 31 20.7%
VEG 118 T0.3%%
Total 150 100.0%

FIGUEE 4: DIET WISE DISTEIBUTION OF SUBJECTS (FIE CHART).
DIET

Az shown in the above table 7 and figure 4,
1. Mlzjority of subjects {70%4) were Vagstarian: in our stady

. Cmly One fifth of subjects {21%) were non-vegetarians in our shady.
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TABLE 3: ASSOCTATION OF DIET WITH FERE-ECL AMPSIA (using Chi-zquare test).

Development of PE
o Yes Total Chi-Sguare p-value
. MNon-vez 27 | 209% | 4| 19.0% 31
Driet
Veg 102 | 79.1% | 17| 81.0% 119 0.039 0.843
Total 128 | 100.0% | 21 | 100.0% 150
Ag shown in 2hove Tabla 3:

l. Mo statistically diqpificant azzociztion betvsen Dist and Development of Pre-aclampeaia
was noted In our study using chi-squars fest (Chi-square value- 0.039 and p-valus=

0843
TAELE & DISTRIEUTIOXN OF SUBJECTS EY BMIL
BAO Number of sobjectz Percentaze
18-21.0% 114 83%
mﬁ """} 13-24.0% 15 10%
25-3(re 11 T4
Total 150 10:0%

*-Mormal waight, **-Onver-preight ***0haza
+*ASTA PACIFIC BMI classification of ohesity By WHO (2000 ™.

FIGUREE 5: DISTRIBUTION OF SUBJECTS By EMI (FIE CHART).
BMT

ml1s-22.9
m23-z4.9
m=2E

Az shown in the ahovs Table 9 and Figure 5:

1. higjority of subjects (£334) in our shady were in the MNommnal weight category (BRI 18-

229 Eg'ml).
2. 10%% of subjects ware overneight
3. Omby 70 of the subjects were obaza,

21|
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TABLE 10: GROUFWISE DISTRIEUTION BY MEAN BAI (BGAF) IN
NOBFMOTENSIVE AND PRE-ECLAMFTIC GROTUFPS
(USING MANN-WHITNEY U TEST)

Development of Preeclampsia
e [s] Yes Z
BAI MEAN | S0 MEAN | 5D
(KGR A MmN -3.061
130 PN Ly

(Mann-Whitney U test)
Az shown in sbove table 10:
1. The mesn BMI of subjects who develop preeclempsia was higher {33 32+3 20 ke'm™)

than the mean BMI of nonmotensive sroap (20.09+]1 56 kp'm®) and the difference was
statiztically sizpificant with Z -5.841 and p-value=0.001.

TAELE 11: ASSOCIATION OF BMI WITH PRE-ECLAMPSIA
(USING CHI-SQUARE TEST).

Development of FE

Total | Chi-Square | p-valas
Nu Yes

116 | 889% | 8 | 381% | 124

9 0% | 6| 286% )| 15

36.8 0.1
4 31% | 7| 3533% | 11

120 | 10020 | 21| 100% | 130

A= zhown in 2bove table 11:

1. Amongst subjects who did not develop PE, majarity (59%4) were in the nonmal weight
category.

2. Amongst the subjects who developed PE, the majority (61.9%) were either overweight
or obese with 28.46% in the overweight category and 33.3% in the obeze category.

3. A statistically significant aszociztion of BMI with Preeclamps=iz was noted in our study
uzing chi sguere test (chi-sguare value — 36.8 and p-value = 0,001 ).
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TAELE 1I: DISTRIBUTION OF SUBJECTS BY GRAVIDITY.

CGravida Mo, of cazes FPercentage
PEINI 41 27.3%
2 58 I2.7%
3 38 25.3%
4 10 6. 7%
5 3 2.0%
Total 150 100024

FIGURE &: DISTEIEUTION OF SUBJECTS BY GRAVIDITY (FIE CHART).

=% v GRAVIDITY

FATHT

it
(B3

]
it
(B3

Az showm i gbove tabls 12 and fizure &:
1. The majority (72.7%0) of subjects in our stody were Multigravida,

2. Ome fourth (27%%) of subjects were Primizravida.

TABLE 11: ASSOCIATION OF GERAVIDITY WITH PERE-ECLAMPSIA

b (using Chi-square tesf).
Development of FE
Total | Chi-Square | p-valuoe
No Yes
PRIMI | 33 | 254% | § | 38.1% 41
2 31 | 3030 | 7| 33.3% 58
3 33| 2546% | 5 | 23.8% 38
Gravidity 1.858 0762
4 2 T | 1| 4.8% 10
5 3 13% | 0| 0.0% 3
Total 129 100.0% | 21 | 100.0% 150
DOI: 10.9790/0853-23110339105 www.iosrjournals.org 23|
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As shovm in shove table 13:

1. Mo statistically sigmificant associztion between Gravidity and Development of Pre-
eclarnpsia was noted in our study using chi-square test (chi-square value-1.838 and p-
vahie =0.742).

TAELE 14: DISTEIEUTION OF SUBJECTS BASED ON DEVELOFMENT OF
FRE-ECLAAPEIA

Development of PE No. of cazes FPercentage
WO MORMOTENEIVE) 129 86.0%
YES (FRE-ECLANPTIC) n 14.0%
TOTAL 150 100.0%

FIGUEE T: DISTRIBUTION OF SUBJECTS BASED ON DEVELOFMENT OF FRE-
ECLAMFSIA (FIE CHART).

ELOOD PRESSURE

EROREMOTENEIVE

FRE-ECLAPTH

A= showm in Above table 14 and figure 7,
1. In our study 14% of subjects developed pre-eclampaia.

1. B45% of subjects rernamed MNommotensive,
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TABLE 15 GROUPWISE MEANS OF FERIOD OF GESTATION AND B.F
(BYSTOLIC AND DIASTOLIC) AT RECRUITMENT (16-24WEEKS) AMONGST
THE NOFMOTENSIVE AND FREECLAMPTIC SUBJECTS.
DEVELOPMENT OF PE
AT RECRUITMENT Mo Yes £ p-valae
Mesn 5D | Meam 5D
POG (weeks) 020 35 2000 241 0338 | 073

SYSTOLIC BF (mmHz) 11986 640  121.62

i
Lh

0 -1.210 0228

35 0020 0.984

LA
s

DITASTOLIC BF (mmHg) 479 631 7476
(M Iann-Whitney T tesf)
Az shovm in the above table 15 using hann-Whitney 17 test:
1. The mean POG in Nommotensive and Preeclamptic group was 20.20+2.35 wesks and
20+2 41 weeks respectively and was similar and comparzble with no statistically
zignificant difference with z-valne- 0.338 and p-valoe= 0.7335.

1. The mean SEP in MNommotensive znd Preaclarptic group were 119 8626 40 mm of Hz
and 121.62+4 50 mm of He respactively and was similar and comparable with no
statistically significant difference i SEP wvalues with z valee -1.210 and p-value
=0.215.

L

The mean DBEP in Momaotensive and Preeclamptic group were 74789631 nun of He
and T4.T6+5.35 mm of He respectively and also noted to be similsr and comparable
with no statistical significance with z-vahse 00020 and p-valwe= 0.954.

TABLE 16: TRIMESTER WISE DISTRIBUTION EY MEANS OF SEF AND DETF
AFTEE RECRUITMENT at 24-32 WEEES & >31 WEEES POG AMONGST THE
NOBMOTENSIVE AND FEEECLAMPTIC GROUPS.

Elood Preszure After Recruitment = Normotensive | Pre-Eclamptic

I p-vale
Mean | 5D | AMean 5D
SE. P (24-32 WEEKS) 119.63 | 7.07 | 12324 | 514 | -2.243 | 0024
DE. P (24-32 WEEES) TS | 625 | ™57 | 510 | 0348 | 0805
SE. P =32 weelks 12105 | 607 | 14524 | 7.79 | -14.510 | G000
DE. P =32weels T283 | 586 | 9547 | 454 -16.21F | 000w

{(Mann-Whitney U fest)

Asz zhown in sbove table 16:

1.

[

The mean Syvztolic B.P fom 24-32 wesks POG m Presclamptic sroup was hizher
(1253.24=5 16 mum of He) than in the normotensive sroup (11963707 mm of He) 2nd
the differencs was statiztically significant with p-value=0.024.

The mean Dizstolic B.P from 24-32 waeks POG in Presclamptic group was 74.57=5.10
nun of He and in the normotensive group was 779468 15 mum of He and the differemce
was hot statistically simmificant with p-valus=0.803.

The mean of Svatalic B P after 32 weelxs POG in Preaclamptic sroup was siznificanthy
highar (143, 24=7.72 mm of Hz} a2 compared 1o Momnotensive groag (121052097 mm
of He) and the difference was fmmd to be staristically siznificant (p-valwe <0.05).

The mean of DHastolic BP affer 32 weaeks POG in Preeclamptic group was significantly

higher (95,6725 54 mm of HE) as compared Mommotensive group (72.9325.86 mm of
Hg) and the difference was found to e stetistically significant (p-value <0.05).
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TABLE 17 GROUFWISE DISTEIEUTION OF MEAN: OF ABSOLUTE
NEUTROFHILSLYMPHOCYES AND PLATELET COUNTS IN NOBAMOTENSIVE
AND PRE-ECLAMPTIC GROUPS.

181

044
19851 T442 2276 TEOS 171 0080

(Mann-Whitney U test)

The ghove table 17, shows the disaibution of ahsobate Mewtrophils, Lymphocytes and platelst
coumts amongst the Nonmotenspee(l} vis-a2 vis Pre-eclamptic (PE} group (osimg Miamn-
Whitney 1F test).
1. The maan Abzohite newrophils {1{FL) in the MNonnotensive and preeclamptic gronp
was 5.33=1.04 and §.54=1.67 respactively and the mesn difference in the two groups
was stetistically simnificant (Z value -3.78 and p-valoe = 0.0007.
2. The mean Absolute hmphocytes (10°L) in Mormotensive and PE group was

181046 and 1.86=0.47 respactively. There was no statistically significant difference
in the mean valwes o the tvo groups with Z valoe -0.45 and p-valoe= 0,630,

3. However, 2 hishar platalet count (1070l was noted in the PE group (228.76=75.93)

compared to the nomaotensive group (198.31=74 41 but the difference was statistically
nan-sigmificant with Zvaloe -1.71 and pvaloe= 0089,
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TABLE 13: GROUPWISE DISTRIEUTION OF MEANS OF INFLAMMATORY
MAFRKFRES (NLE, FLE AND MFV) IN NOFAMOTENSIVE AND FRE-ECLAMPTIC
GROUPS.

Inflammatory Markers Normotensive(TV) Pre-Eclampfic{FF)
Z p-valae

Mean 5D Maam 5D
N/L Ratio 328 0.93 1.63 1.06 | -1.743 | 0083
P/L Ratio 10112 | 2564 115.63 4055 | 3471 -
MPV (L) 1183 204 12.01 195 | 0393 | 0.60S

(Mann-Whitney T test)

The abovve table 18 shows the distribation of various Inflammatory markers (LE, PLE, BPV)
arpongst the MomotensiveI) vis-a vis Pre-eclamptic (PE) group {uzing hMann-Whitney 1T
test).

1. The mean MNLE in the Mommotensive and preeclamptic group was 3250035 and
3.65=1.06 respectivaly. However, there was no statistically significant difference in the
me:ans of NLE. amongst the two groups (£ vahe -1.748 and p-valoe = 0.023).

2. The mean of MPV in Nomotensive and PE group was 1183204 fland 12.01=1.95
L. respectively. There was no statistically significant differemce in the memm MPY in
the two groups with Z value -0.393 and p-value= 0695,

3. However, a hizsher mean PLE. was noted m the PE groap (125.63249.55) compared to

the nomotensive growp (101.12+25 64) and the differsnce was stabistically significant
with £ value -3.471 and p-value= 0.001.

TABLE 12: SPEAEMANS rho COEEELATIONS OF INFLAAMMMATORY

MARKERS (NLEPLEMPYV).
Correlatvan Coefficient 0323 0124
N/L Ratio p-value n.1x=
N 130 150
Comelation Coefficient
P/L Eatio P
N T30

{Spearman's rha)

As showmn inthe sbove table 19 using Spearman’s rho correlstion:
1. A statistically significant positive correlation was noted betweaen WNLE with PLE. with
correlation coefficent 0.323 And p-walue =0 000,
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2

However, a Megative comrelstion of PLE. with MPV was noted, with 2 comrelation
coefficient -0.178 and p-value 0,029 which alzo found to be statistically significant.

TAELE 10: FREDICTION OF FREECLAMPSIA USING AUC.

Area Under che Carve
Tese Result Varinbleiz) Area  5rd. Error  p-valme Asvmpratic #5%
Confidence Incerval
Lower Baund =~ Upper Bonnd

Abzobere Neworophils (104 pL) 067 R 0013 [:E.»] {82
Abzobete Lymaphocyies (10% uLy 052 [ 07451 (D e
Plateler Conmes (L1°pL) LIF %1 [EAE ) LEC] (K3 75
NL Ratie 628 LAE LGS sy LAkl
P'L Exiso LF %% {RFrL 0047 [LE L4 LA
MPV ) 0.5 UREE LUKy 400 fhedd

I (COOFDINATES OF THE CURVE).

Penative il
Tk Reault Greakzr . . . Y NIV | Accuracy | Vooden
Varizblz{z) Thamar Semativity | 1 - Specificite | Spocificy Fom For] ) Tndex
Equal Ta
Abralub:
Neutrophidy 1.8 EL R DEFG. 90.31% 0G| 004N | DRI BETY
(1l
Abralub:
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TAELE 11: FREDICTION OF FREECLAMFPSIA USING

(PPV-POSITIVE PREDECTIVE WVALUE: KPY-MEGATIVE PREDCITIVE VALUE. MLR-NEUTROPHIL-LYMPHOCYE
RATED; PLE-FLATELET TO LY MFHOCY TE RATIO, MPY- MEAN FLATELET VOLLUME)Y
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FIGURE § & 9: PREDICTION OF PREECLAMPSIA USING ROC CURVE.
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Az showm in Tshle 20, 21 and Fig 8 & 9 ROC amve analysis with AUC far various

mflammatory markers (Absolute Mewtrophil count, Absohite lymphocyte count, Platelst

coumtz, NLE, PLE. and MPV) in zecond wimester (16-24 weels) of premancy for prediction
of PE was dane and following was observed:

1. Uszing Absolote newrophil counts at optimal oot off 7.23 x10%ul in ROC omrve
analysiz showed an AUC of 067 (85% CI 0.52-0.82) with 3E 0.08 p
valne=0.013{zimificant) waz: noted. Thiz had a semsitivity of 39.13%, specificity
99 12%, false positive rate of 0.82% with Positive predictive valwe (FPV) of 90% and
Magative predictive valus (P of 90.14% with an accuracy of 90.13%4.

2. Abzolute hymphocyte counts at optimal cut-pff 1.33 =10°/uL in the F.OC curve anzlysiz
showed an ATUC of 052 (85% CI 0.32-0.63, p-value=0.751) with 2E 0.07. This had a
zenajtivity 05.24%, specificity 17.83%, falze positive rate 82.2% with PPV of 15.87%
and MEV of 93.83% with an accoracy of 28.67%0

[

. Platelst coumts at an optireal out-off 164 21000l in the ROC corve analyzis showad an
ATC of 0,63 (93% CT 0.31-0.75, p-value=0.04 Inear to significant) with 3E 0.04. This
had 8 zensitivity $0.48%, specificity 36.43%, falze pozitve rate §3.6% with PPV of
18.81% and MNPV of 95.92% with & acouracy of 44.00%.

4. MWeutrophil-lymphocyte ratio st optimal cut-off 3.04 in the ROC curve analysiz showed
an AUC of 0625 (93% CI 0.492-0.759, p-value=0.065 near to simificant) with SE
0L088. Thiz had 2 sensitivity 80.95%, specificity 51 94%, false positive rate 43.1% with
TP of 21.52% znd MNPV of 04.37% with an acouracy of 56%.

L

. Platelet-lymphocyte ratio st optimal oot-off 127.80 in the FOC ownve analyzis showed
an ATUC of 0,635 (95% CI0.421-0.780, p-value=0.047 significant) with 5E 0.079. Thi=
had 3 sensitivity 47.62%, specificity 37.60%, false positive rate 12.4%¢ with PPV of
38.46% and MNPV of 91.13% with an acouracy of 82%.

6. Mean platelet vohme at optimal cut-off 11.75 fl.in the ROC curve analysis showed an

AUC of 0.529 (93% CT 0.400-0.658, p-vahue=0.6T] non-significant) with SE 0.066.

This had a sensitivity §1.90%, specificity 51.84%4, false positive rate 48.1% with PBV

of 17.33% and NPV of 88.33% with an acomacy of 33.33%4
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TABLE 12: FEEDICTION OF FREECLAMPSIA USING NLRFLEMPV USING
ODDE RATIO.

Lower —  Tlpper

INFLAMMATORY MARKERS p-vilue  odd ratie

0.738 1.092 0.652 1830
PL Ratin 0005 1024 1.007 1.041
MPYV (.} 0.286 1.158 0.885 1515

As shown in above table 22,

1. PLE had an odds ratio = 1.024 i the prediction of pre-eclampsia which was statistically
zigmificant with p-value= 0.005.

1. However, the WLE. and WPV were not foand to be affective predictors of pre-eclampeia
uzing odds ratio with valws of 1092 and 1.158 respectivaly with p-value =0.738 and p-
vabue=0. 286 respectively which was not statistically significant

FIG 10: DISTRIBUTION BY SECONDARY OBJECTIVES IN OUR STUDY.

SECONDARY OUTCOMES

{T-axis = oulcomes, y-awis= mmber of subjects)
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TABLE 23: DISTRIBUTION EY SECONDARY OBJECTIVES IN OUR 5TUDY.

142 803% 1 17 150 {1005s)
144 [ & 434 150 {1003}
103 §5.6% 47 313e  13001000)
131 B735% 19 137% 1501000
145 06.7% 3 i 150 {100
142 o4 7 3 53% 150 (1005}

Az shown in the sbove Table 23, fig 10

1

[Fh)

We noted that out totzl 150 subjects amly 1(1%) subject developed severe
presclampsia. We zlzo noted 21 (14%0) subjects developed PE and owt of which only 1
developad presclampsia with severs festuras.

Chat of 150 deliveries § (4%) wers preterm and 144 (96%) were term daliveries.

. We nated that out of 150 deliveries 47 {31.3%) wera low hirth weight (<2 3kg) and

103 (65.6%) ware of normal weight(>2. 5kg).
Bdajority 131 (87.3%) daliveries ware with claar liquor and 18 {12.7%5) ware MSL.

Omly 5 (3.3%) daliveries had 2 low APGAFR (<7 at 5 min) and 145 (96.7%) were of
nommzl APGAR score

B (5.3%%) delivered babies were shifted to MICTT and 142 (93.7%%) were shifted to
mother side

In gur sdy we noted zero neonstal deaths.
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TAELE 14: ASSOCTATIONOF INFLAMMDMATORY MARKERS (NLE, FLE AND
AMPV) WITH FEETERM DELIVERIES.

Freterm Delivery
No Te I p-valoe

Blean D Blean =D
ML Fatio 330 099 341 0350 | -0.258 | 0787
B/L Ratio 10431 | 3128 | 11037 | I7.76 | -D466 | 0642
MPV (L) 11.89 101 11.00 2.09 1.058 0.282

(MANN-WHITKEY U TEST)
Az shovwn in the above table 24 (nsing hImn-TWhimey 1T test):

1. The mean MLFE. in subjects with Preterm delivery was slightly higher than those
delivering at term with the mean valwes of 3.41=0.30 in preterm group vis 2 wvis
5330000 in term zroup. However, the difference in mesn NLE: amongst the two
Eroaps was not found to be statistically significant with = valwe= -0.238 and p-value
=0.797.

1. Themean PLE in subjects of Pretenm deliveries was higher than in those delivering at
term with mean vakhees of 110.37=27.75 in pretentn group versus 104.31=31.29 i the
term group. However, the difference in means was not stetistically sispificant with =
vahe= -0 4464 and p value=0.642.

3. The mean MPV in both sroup preterm vis-3-viz term deliveries 112202 f, and
11.88+2 01, respectively. The difference was al:o noted to statistically non-
sigmificant with z valee= 1.058 and p-vahie={.282.

TABLE 15 ASSOCIATIONOF INFLAMMATORY MARKFRS
(NLE, FLE AND MPV) WITH FETAL BIRTH WEIGHT.

Fetal Birth Weisht{FETY)
Inflammatory Markers
<25 EGLEW =13EG Z p-valus
Mleam ED hle=n =D
WL Ratio 343 1.0z 335 094 1.008 0315
P Ratio 108.00 3595 | 10298 | 2B6T | 0914 0361
WIES (fL 11.70 1.91 1162 | 207 | -0.827 0.531

(MANN-WHITNEY U TEST)
Az zhowm in the above table 25 nsing hzan-Whimey 17 test:

1. The mesn XLE in both groups, 1@ & LEW <2 _3kz and those with nonmal birth weight
was 3.43=1.02 and 3.25=0.54 respectively and the differemce was not statistically
zignificant {z vaboe=1.008 and p-vabae=0.315).

I, The mesn BLE in LEW and normsl birth weight sroups was 1083595 and
102.98=18. 67 respectivaly. The difference waz not statistically significant (z value=
0,014, p-vahie= 0.341).

[

The mean BIPV in LEW group (<2.5kg) and normal weight (=>21.5ke) was 11.70=1.91
fLapd 11.92=2.07 {I, rezpectively and the difference was not statistically significant =z
valoe= 0627 and p-valee=05531)
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TABLE 1&: ASSOCIATION OF INFLAMMATORY MARKERS (NLE, FLE AND
MPYV) WITH OLIGOHYDROMNIOS (AFT<5cm).

Development of Olizohydrammios

Mo(d=133) Ves(I4=15} z | pwale

hlean =D e D

ML Fatio i35 0.9 291 0.20 1678 0085
B'L Eatio 10440 | 3109 | 10298 | 3220 [ -0087 | QuEs2
WE (L) 1181 .03 1221 L3 | -0.714 | 0477

MIANN-WHITNEY U TEST)
Az shown in the above table 26 using hizan-Whimey 1T test:

1. Outof 150 subject’s oligohydramnics AFT <3 was noted in 15 sobjects (10%0) while
majarity 135 {($0%4) had normal ligoar.

1. The mean MNLE in both the zroups of subjects with olizabrvdraromios and thoze with
nonmal hgoor was 2901080 and 3 35082 respactively. The diffsrence m the WLE
means in tha tvo groaps was Bot statistically significant {z value =1 678 and p-value=
Du0e).

3. The msan PLE. in bath the groups of subjecs with olizohydramnics and those with
nomnal Hquor was 103.98=32.20 and 104.40=31.00 regpectively. The differsnce in
mezns of PLE. was not statistically sisnificant, with z-value =0.187 and p-valee =0.852.

4. The mean MNPV in both the groups of subjects with oligehydranmios and those with
nonmazl liguwar was 12.21=1.95 £, and 11.81+2.03 £ respactively. The differance was
found to have no statistical siznificance with £ value= -0.714 and p-waluwe= 0477,

TABLE 17: ASSOCTATIONOF INFLAMMATORY MARKFRS (NLE, FLE AND
MPV) WITH MECONTTA STATNFD LIQTOE.

Meconinm Stained Liguor
Inflammatory Markers
Ko Tes K/ p-value
Mean D Dlazn D
ML Fatio 331 n.9g 319 092 [ 0073 0538
P'L Ratio 102.85 | 28.80 | 114350 [ 4297 | -1.774 0.078
WPV (fL) 11.90 103 11.51 176 | 0791 0430

MIANN-WHITNEY TEST)
Az shovm in the above tabls 27 nzing haan-Whimey 17 teat:

1. The mezn NLE. in bath the groups of subjects with hleconiimn Stamed Tiquor and those
with clear hiquor was 3 29+0.02 and 3.31=0.99 respactively. The difference in the WLE
meams in the two groups was not statistically significant {z value= 0.078 and p-value=
0938

1. The mean PLE. in both the groups of subjects with Meconinm stained Liguor and those
with clear liguor was 116.30=42.97 and 102.85=23 80 respectively. The difference in
mezns of PLE. an hann Whitney test was not statistically significant, with z-vale =
1.774 and p-vahee =0.078.

[*]

The mezn MPV in both the sroups of subjects with hfarorimm Staimad Liquor and those
with clesr liqonor was 11.51=1.74 fl, and 11.90+2.05 f. respectively. The difference
was fionmd to have no statistical sisnificance using hann Whitney with z valoe= 0791
and p-valee =0430.

DOI: 10.9790/0853-23110339105 www.iosrjournals.org 33
Page



Neutrophil-Lymphocyte Ratio, Platelet- Lymphocyte Ratio And Mean Platelet Volume...... ...

TABLE 28: ASSOCTATIONOF INFLAMMATORY MARKERS (NLE, FLE AND
MFV) WITH LOW APGAR SCORE (<7 At § Minmtes).

AFP.GARIAT $MIN)
<7 at 5 minntes = 7 at 5 mimites Z p-vehie
Dfaan 5D Bdaan 5D
WL Ratio 177 1.05 333 087 | -1.264 | 0.20%
P/L Ratio 105.88 | 27.86 | 104.38 | 31.29 | -0.049 | 0.961
WPV (fL) 1214 187 11.34 203 | 0322 0.74%

(MANN-WHITNEY U Test)
Az shown in the above table 28:

1. Themezn NLF. in baoth the sroups of subjects with Low APGAR soore (=7 at Smmutes)
and those with Momal APGAR scare (=7 at 5 mimres) was 2.77=1.035 and 3.33=0.97
respactively. The difference in mean MLE= amongst the fvo groups was not fownd to
be statistically sigmificant with = value= -1.264 and p-valee=0203 using Mamn-
Whitney U test.

1. The mean PLE i both the sroups of subjects with Low APGAR. scare and those with
MNomszl APGAFR score was 103.88=27.36 and 104.58+3129 respectively. The
difference in means of PLE. on hJlann Whitney test was not statistically siznificant, with
z-value =-0.040 and p-valoe =0.941.

L

. The mean MEV in both the sroups of subjects with Low APGAR score and those with
Momsal APGAF score was 1214197 . end 11.84=203 fl, respectively. The
difference was found to have no statistical sisnificance nsing hiam Whimey 1 test with
z vahe =0.322 and p-valoe=0.748.

TABLE 1¥: ASSOCTATION OF INFLAMMMATORY MARKERS (NLE, PLE AND

AMPYV) WITH KICT ADMISSTONS.
NICU ADMISSION
Tnflammatory Markers Mo Ve Z pvalue
Blean 5D | Mean =D
WL Ratie 333 0.98 291 0.8 | 1178 | 0241
P/L Fatio 10464 | 3153 | 103.13 | 2362 | 0.133 | 0.895
NPV (fLy 11.83 | 203 | 1228 | 1.79 | -D.606 | 0545
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FIG: 11 DISTETRITITON OF NEONATES ADMITTED TO NICT.

l
I +
142 MORBLAL AMDL 8 SEHIFTED TO MICTT
EHFTED WITH
MOTHEE. l

5 Low APGAR. 2 “
&MEL g :

Az shown in the above table 28 & Fig 10:

L

bd

Cnat of 150 neonates B neonates were shifted to MICT and 142 nommal neonates were
shifted with mother. Chat of § neonates § had Low APCGAR. aslang with MSL, 2 were
LBW and 1 had respiratory disress syndrome (FDS).

. Themean MLR in subjects with normal necnaste’s vis & vis those with neonatss nesding,

MICT admissions was, 2.91=0.85 and 3.33=0.98 respectively. The difference in the
MLE. means in the two groups was not statistically siznificant on hlamn-WWhitey 17
test (z value= 1.178 and p-vahie= (.241).

. Themesan PLE. in the groups of subjects with nommal necnats’s vis a vis thoss reguiring

MICT admiszions was, 104.64+31.53 and 103.13+23.42 respectively. The difference
in means of PLE. in the two groups was not statistically significant using Mann-
Whitney U test (z-value =0.133 and p-vahe ={.883).

The mesn WPV in subjects with nonmal neomstes and in those requiring MICTT
admizzion was 11.83£2.03 f, and 12.28=1.79 {, respectively. The difference in the
mezm W in the two groups was not statistically sisnificant on hlann-Whimey 17 tast
{z valae= -0.60§ and p-vahee =0.345).
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DISCTUSSION

Presclampsia reprezents a hypertensive disorder exnclusive to pregnancy, raizing significant
climical comcemns dus toits potential to induce severe fetal and materpal complications
inchuding eclampsia HELLP syndrome mlmonary edema congestive hesrt failure, acute
renal failure, placentz]l shruption, and stillbirth. The discrdar presants 2 considershle challenge
to obstericians due to its complex clinical manifestation and the differential involvement of
nmltiple orzan systems to varying extants. Dazpite ongome research and the development of
novel seralogical biomarkers, in comjunction with mflamematory markers liks MLE, FLR AND
WPV for predictive puposes, a simgnlarly relishle predictor of preeclampsis remsins
nidentified.

Chr stody zimed to imvestizate the prediction of preeclzmpsia and its severity using
inflammatory markers like neurophil-to-lymphocyte ratio (LE), platelst-to-lymphacyte ratio
(PLE), and mesn platelst vohme WEV) during the second timester (18-24 weeks) of
premancy. This was 2 prospective observations] smdy on 130 participants aged 18-37 years
with a BMI of 18.5 to 30 kz'm®. Blood samples were collected for inflarmmatory markers upon
enrpllment after informed consent for participation in the study. Participants were monitored
umtil delivery, with data collected on systolic and diastolic blood pressure, fatsl growth and
matemal complications, Birth weizht neonstal outcomes, incheding pretemm deliveries,
meconium-stained liguor (BMEL), low Apgar scores, MICT admiszsions, and  ather
complicstions, which were also recordsd. All participants completed the smdy and were
inchuded in the final anatysis.

Cut of 1530 participants in our smdy, 21(14%) developed Pre-eclampsia (PE) in the third
trimester of pregancy, and 129(86%) remained normotensive throughout prezpancy il
delivery mcluding the postparnm periad. In our we had only 1 caze of severs presclampsia
(Fefer Table-14, fiz-T). The subjects were divided into two groups: the Preeclamptic group and
Mormotensive group for statistical ansty=is.
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Following is the sgmmarized conzort flow dizzram of this shady:
FIG 12: CONSORT FLOW DIAGEAM

ENFOLLED SUBJECTS (16-24 WEERS OF GESTATION
N=150

DEVELOFPMENT OF PRE-

[ }

NO
YES N=179
N=11
MEAN AGE (vears: 2719 * MEAN AGE (vears): 27.06 = 3.54
am MEAN BMI: 20,9951 56 Lg/n®
MEAN BMI: 2332 21 29 Lg/n® MEAN POG: 20.20 =155 weels
MEANFOG: 20.00£ 2 41 weeles FRIMIGRAVIDA: N=31
PRIMIGRAVIDA: N=§ AMULTIGRAVIDA: N=93
MULTIGRAVIDA: N=13 Afean NLE: 3.2550.95
Mean NLE- 3.6551.06 Afean PLE: 101 17475 64
I : Mean MPYV: 11.83+2.04 T,
Mean MPV:12.0121.95 f.

AGE

In our siedy the mesn age of stady participants was 27.1924.72 yvears in PE zroup and
27.08=3 84 vears I nonmotensiva group. Mo significant zzsociation of zze vith PE was noted
i our shady using chi-square anaby=is (Fefer Table 1, I & fig: 1), The mean 252 in our stedy
was similar to that reported by Cintesnn, et al (2018) ' with age groap of 28 and 20 vearsz in
PE and Non-PE groups respectively, Qelak et al (20213 with 283 and 27 4 vears in PE and
INon-PE zroups respectively.

LITERACY

In ouar stady, maternal literacy levels wers simdlar in both the Preeclamptic and nommotansive
group. We did not note any statisticslly siznificant aszacistion of literacy with PE (Fafer to
tahlez 3, 4& fig:2). Comtrary to our observation the study conductad brv Tehen gl al. (2011) 1
reparted that illiterate women had 2 higher likelihood of developing PE.
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QCCTUPATION

In gur study, a majpority (77.3%%) of subjects were howsewives. In both the nommotanzive and
presclamptic zroups. Mo significant aszociztion of preeclampsia with occupation was noted
(refer to table 5.6 & fiz:3). Similar to our obssrvations Tehen gl al. (20111 zlso reported no
association of PE with occopation However, coutrary to owr observation Bilbarfz et al
(2013Y ' renarted 2 higher risk of presclampsia amongst working clazs women.

DIET

In gur stady, & substantial majority (70%4) of the participants wers vegstarians and 21% ware
non-vegstarians, The distribution of dietary habits was similar in the PE versus nommotsnsive
groups (refer Tables 7,8 & fiz4). Similar to our observation Stady by Singh ef al (20213 ™,
alzo reported no statistically siznificant relation between the type of diet and hyperdension
in pregnancy.

EMI

Majority of zobjects enrolled in our study were in the normmal weight catemory (283%) (BMI-
18-22.0 ke'm’") wheraas {10%) wera overweight BMI: 23-24 9 ke'm’ and 7% were obese 23
per the WHO standards of BMI for southeast Asisn countries (refer to Tables 9 & fig 5y
The mean Body MMazz Index (EMD was also significantly higher in the preeclamptic group
(23.22=2 20 kp/m"} as compared to normotensive group with EMI of (20.00+] 56 kz'm™),
p=0.001 in our smady (refer table 107). Our obzarvations were comparable with study dons by
Sachan ef al. (2017 in the zacond trimestar of preguancy who also reported 2 significantly
higher mean BMI in PE group (25.13=0.96 ke'm™) as compared to BMI (22.10=0.52 kz'm’) in
normotensive group (p=0.024). The mean BMI in 2 study by MMannaeris et al T iz
(23.60=3 66 kg'm’) in the PE zroup which was similar to the mean BMI of (23.22+2.20 kg'm®)
in preeclamptic group in our study. However, these authors reported a higher mean ERT in
normatensive group (22.60+3.12 ke'm®) a3 compared to mean BAMI (20.99=1.56 kg'm') in
nommotensive mbjects as in our study which may have been due to different population groups.
Howsver coafrary to our observation they did not find any statistically significant difference
in the BRI between the two groups (p=0.13). Bulbul et al. (2021} noted 2 significantly
higher mean EMI in the preaclamptic (2800262 kg'm™) compared to the nonmotensive group
[26.73=297 kp/m") with p=0.001 similar to our obsarvation. However, the mean BAMI valnes
in thiz was muoch higher in both the sronps compared to our study which may have besn due
to different populations smdied. We zlso obeerved that amongst the subjects who did not
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develop PE majority (80.9%¢) were in the nommal weight category and amongst thoss who
develop PE majority (61.9%4) were either overweight or obese and we noted 2 statistically
sigmificant association of BN with PE p-0.001 (refer table 11). Our obsencations weare similar
to that reported by Jalal p et al. (2016)™ who also reported excess body mass index i=
significantly azzocisted with increaszad risk of PE.

CERAVIDITY

In our study, 72.7 % 0f subjects were multisravida and 27.3% were primigravida subjects (refer
tahle 12 & fig:4). We did not observe any significant association of gravidity with PE usinz
chi-sguare test (p=0_742) {refer table :13). Our obsenyation iz similar to that reparted by Oelak
et al. (2021% " znd Bulbul et al. {2021} " who alzo poted no associstion of gravidity with
PE. Contrary to our observation studies by Reddy et al. (2019) ", Mannaerts et al (2019
M2 Daund ef al (2™ znd Clmteum, et al (2018) ' noted an sssociation of PE with
gravidity with higher risk of PE I primigravics’s than mualtisravidas.

TRIMESTER WISE TRENDS OF SYSTOLIC AND DIASTOLIC BLOOD PEESSURE
IN NOFMOTENSIVE AND PEE ECT MAPTTE GROTTPS

In our study we noted Preeclampsia amaongst 14% of the subjects while 36% subjects continaed
to remain nommotensive throuwshout pregnancy till delivery with no cases of early onset
Preeclampzia before 32 weels of gestation (refer table 14, 15 & fig:T).

In our stody we noted mean SBP (119866 4 mmHg) and DEP of {74.70=4.3 mmHg) at the
time of recruitment in the 2700 trimester amongst the subjects who contimoed to remain
nomotensive throughout premmancy. At the time of recruitment the mean SEP of 1216225
nunHe and DEP of 74.76+5.35 mmHes was noted amongst those subjects who later developed
PE in our study (refer Table 13,16). There was no significant difference i systolic BEP (P
vale 0228 ) nor diastolic EP (p Value 0.024) at recruitment amongst subjects who later
rernained normotensivednonmotensive group) or becarmns preeclampaia (PE group) in our study
Contrary to our obeervations Mannaerts et al (2019 in their study noted 2 zizpificant
difference m the systolic and diastolic BEP at recroftment itzalf amongst the nonmotensive(SEP
118.67+12.78 mmHg . DEP §8.12+2 32 mmHE) and preeclamptic group ( SBP 125531540
mmHe DEP 74.05+8 46 numHgz ) at recroitment prior to 20 weeks of gestation (p Value 0102
amd 0.007 respectively’).
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After 24 weeks of gestation up to till 32 weeks all the recruited subjects contirmed to have SEP
and DBEP in normsl range and none developed PE. There was no statistically sisnificant
differemce i dizstolic EP in the nonmotensive and PE group up to 32 weeks of gestation (p
valee (p vale 0.305). However, till 32 weaks despite the Systolic BEP contimuing to remzin in
the normal rangs. we noted 2 siznificantly higher rpean SEP in the presclamptic group (12524
=516 nunHg) viz a viz mean SEP of (119,463 =707 mmHEg) in the nonmotensive group with p
value 0,026 (Fefer to table 1860

After 32 weelks of gestation, we noted a rise m both SEP and DEP as per the criterion of
diagnosing preeclampsia amongst the subjects of preeclamptic group. We noted 2 statistically
sinificant increase in both the SEP & DEP i the presclamptic women with SEP of
14524770 mmHe and DBEP of 05.67+0.54 mmHe compared to nonmotensive women with
SBEP of 121 05+6.97 mmHz and DEP of 72.93=5 3§ mmHz (p value 0.000) (Refer Table 16).
Sirpilar to our observations significantly hizher SEP and DEP fremds were reported in the
presclamptic group vis 2 vis nommotensive groups o the various shadiss by Jeon et al
(2017¢ ", Sweed et al. (2021)"" Sinesih et al (2021) ", Sachan et al (2017) """, Gopoi et
al. (2019 "),

THE TREEND OF NEUTROFHILS, LYMPHOCYTES AND PLATELET COUNT IN
OUR STUDY.

+ ABSOLUTE NEUTROFHILS(x10"3/nl): In our study we noted thet at recruitment
at 16-24 wesks gestation the mesn absohrte neutrophil counts (x10°3pl) were
significantly higher § 34=1.67 x10"3/ul. amongst thoze subjects who later developed
PE (PE group) viz a iz 553=1{(4 x10"3ul amongst those who remained
nommotensive (normotensive group(p=0.000) (refer table 17). Similar to our stody
Sabry et al 2024"" alzoreported a significantly hisher mean absobate neutrophil count
in PE zroup (6.8<+1.6) compared to the nommal presnancy group. (4.3+1.1 x10°3pl)
and (p=0.01). However, this stadywas done in the third frimester and is not comparable
to our study. Wang et al. 2019 zl=o reported 2 significantly hisher maan neutrophil
counts im preeclamptic grouwp (6.80+2.13 x10"3/pl} than in hormotensive sroup
(6.16£1.51 x10"3/ul) p=<0.01 but this shady too was done in the third trimester of
pregnamcy umlike our stady done in second trirmestar.,

Similarte Oelal ef al (20210 i their smudy conducted in third trimester of
pregnamcy obzarved & significantly hisher mean ahsohite neatrophil count o both mild

and zevere preeclampsia (PE) sroups compared to the normotensive sroap, with vahies
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of 8.2+3.1 x10"3/ul., B35 x10°5/ul, and §.8+1.7 x10"3/yul., respactively. Tha
differemcas were statistically significant with p=0.003 for the mild PE versas
normatensive eroup snd p0.001 for the severa PE versus nonmotensive aroup.
Although their shady also showsd an incresss i neafrophil coonts i the PE groups
caompared to normotensive group, the overall mean valoes of neutrophils were much
hizher in both the nonmotensive and preeclamptic groups compared to our stady. This
discrepancy may have baen due to differences in the triresters during which the studies
were conductad and variztions n the study populstion: compared to our stady.
Contrary to our observations, Cimbesipn. et al (MI18)"' in their sdy done in third
trimestar of presmancy found no statistically sisnificant difference in mean neatraphils
coumts in the PE versus contrel groups (p=0.20). Howevar, this stody reported a higher
mean zbsolute neutrophil count n both PE zroup (2.72) versus nonmotensive group
(7.74)_commared to our observation and this may have been due to populations
differences. Kim et al. (2018)*" also found no statistically significant difference in the
mean absolute newtrophil counts in the PE § 527020 x10°3 L versos nonmotensive
groups (63340124 xI03ul) p value =0.9135 Diher anthors Topfax et al
{2016y, Damar et al {2022"*") znd Daud et al {2022)™ have also reported no
statistically zigmificant difference in the mean absolute nenmophils between the PE
group and the control group. Contrary to the role of neutrophils in the pathogenesis of
PE a= reportad in literature Bulbul et al. (2021} kave reported significanty lower
mean absghits newtrophil counts (2103wl in the preeclamptic women acroz: 211 thrae
differemt timesterz. In the first oimester, the values of mean newtrophil coumts wers
siznificantly lower §0+£2.6 x1073/ul. in the PE group versus 3.7+3 8 x10°3/pL in the
nomatensive group; They al:o noted similar siznificanthy lower neatrophdl coumts in
the second trimester in PE group absolute neutrophil commts 8.2+2.7 x1073/ul. versas
10.2=4.0 x10"3/ul. absphite neutrophil count: n the nommotensive group; and also in
the third rimester with absolute neatrophil coumts of 8.5+2.6 x107°3/ul in the PE group
varsus ahzohite neutrophil counts of 11,843 9 x1075/uL in the nonmotensive srowp. 411
the mean ATNC differences were statiztically sipnificant, with p valwes <20.001 m each
trimestar. Purandare et al. (20220 zlz0 ohzerved 2 lowser mesn shaolute neutrophil
count m the PE group compared to the normotensive group, with valoes of 8.58+3.64
x10"3ul and 10.4=3 .34 x10°3/pl, respectively, and a statistically sizmificant p
value={_({4.
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« ABSOLUTE LYMFHOCYTES: In cur stady we noted that 2t recroitment at 16-24
weeks gectation, the mean absolute lymphocyte counts (K1073/uLl) was 1862047
x10"3/ul in PE group and 1.810 446 x10°3/ul. in nommotensive sroup, we obsarved
no zignificant difference in the mean absohrts hmphocyte coumts between the
preeclamptic and normotemsive groups, with vahes of 186047 x1073/ul and
1.81=0.44 =103 pL., respectively, p-value=0450 (refer table 17). Similar to our
obzervation Mannasrts et al (20199 reparted mean sbeolute hmphocyte coumts of
(1. 70062 x10°5/uL) in the PE groups and (1. 77040 x10"3/uL)) in the hormotensive
group, and the difference i MMeans of abzghrte hmphocyte counts betwesn the teo
Eroups was hot statistically significamt (p=0.333). However, this study is not
comparable to ours as this was done in the 37 trimester comipared to our study done in
second trimester of pregnancy. Sabry et al. (2024) "' despite noting a2 higher mean
absolate hymphocyte counts (ALC) of (1.8=0.44 x10"3/ul) in nonmotensive Waknet
and {1.3=0.3]1 x10"3/pl) in preeclamptic wornen, Found no statistically significant
differemce in mean ALC in the two groups (p=0.095). However, the mean ALC of
(1.8=0.44 x10"3,/uL} as reported by them in their normotensive women was similar to
our obsarvation of mean ALC of {1.81=0.4 x10"3/ul) in our normotensive women.
They notad 2 lower mean sbsolute hmphocyte coants of (1.32051 x1073/pLl} in their
preeclamptic women compared to our mean ATLC of (18620 47 x1073pl) in par PE
group. The stady of Sabry ef al. (20247 beingz done in 2 different trimester (37)
trimestar) cannot be comparad to our study dane in zecond trimester of presnancy.

A study by Bulbul et al 202117 done in a similar second trimester a5 our study,
reported significanthy higher mean hmphocytes of (2.2=0.7 x1073/ul) in PE group,
varsus (1.58=0.8) in nonmotensive women and the difference was statistically sizficant
p=0.001. Wang et al (2019} alzo observed similar mean Lymphocytes count of
(1.80=0.43) in their normaotensive group similar to our observation. However Contrary
to our findings, they observed a significantly lower mean Absolute Iymphocyte cowst
in their presclamptic women (1.38=0.47 x1073/uL) compared to their nommotensive
women (1802043 x10"3/ul) and the differemce was statistically significant pe=20.01.
Although thedr resalts were similar to ours, it is mportant to nota that the studies are
not divectly comparable due to their being conducted in different trimesters. Delak et
al 2021y observed hisher mean ahsoluts hmphocyte counts in both the PE (2.0+0.6
x10"3/ul) and nomotensive (2,020 5 x10"3/ul) groups compared to the mean valoes
m our smady. Howsver, like gur study, the difference hetween the sroups was not
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statistically sizmificant (p=0.863). But this study is not comparable to ours as this study
was conductad m 2 different trimester (1. trimester compared to our done in second
trimastar.

# PLATELET COUNT: In our stady, the mean platalet count was higher in the PE
groap (228.76=78.93 x10°3/ul) compared to the normotensive sroup (198 51+74.41
x10°3/ul), bt the difference was statistically near to significant (p=0.089) (refer table
17). Contrary to our study, Bulbul et al. (2021) ™, observed a statistically significantly
higher mean platelet count in the preaclamptic group (237.8+65.7 x10"3/ul) compared
to the nommotensive group (2212808 x107°5/ul) wath p=0.004. However, they
inchaded the platalat: of women with severs preeclampsia i their anahyzis which could
have impacted their statistical sipnificance. Qelak, et al (2021%*, observed a
statistically zigmificant higher mesn platelet countz in the PE group (259.7+483
x1073/ul)y compared to the nomnofensive group (2425575 x107°3/ul) p-
value=0015 unlike our observation Since their stody was conducted in 2 different
trimester( 1) a direct comparison camnot ba made with our study done in the 270
trimester of pregnancy. Similar to our observations, Daud et al. (2021 ™ i thedr study
dezpite noting a higher mean platelet coumt i the PE group (220000 =10°37L)
comparad to the nommotensive group (20250 x107°3/ul) foumd no statistically
zigmificant difference amone the two groups (p=0.901.Though we noted similar findme
but our stady was condacted in a different trimester (second trimester) compared to
their study done in third trimestar thus making them pnpompsahle . Topgas, et al
(2016Y ' slso obssrved mo sienificant chanes in the mean platelet countz in
Preaclamptic wamen (217.76735 x10"3/pl) wis a vis normotensive womsan

(217.19+85.47 x10"3/uL) with p value (p=0.813).

THE TEEND OF NLE (NEUTROFHIL-LYMPHOCYTE ERATIO) IN
PEEECLAMPTIC V5 NOFAOTENSIVE GROUPS (Eefer to table 18 & 307)

In our study the mean NLE. was shighthy higher (3.65:1.06) in PE group vis a vis {3.25 + 0.95)
in nonmotensive group (3.25 + 0.95), but the difference was statistically near to sigmificant (p
vahee=0 083} (Fefer tble 18 & 30). Sachan et al. (2017 in study done in second trimester
of premancy {13-20 weeks) reported mesm MNLE. almost sirmdlar to gur observation amongst
their enrallad subjects. However, they reparted a sisnificantly increased mean WLE. 3.38=0.16
in PE group cormpared to 3.14=0.16 in MNomotenzive group p-valwe <2001 unlike our
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obzervation. Panwar et al. (20197 reported a higher mesn WLE amongst subjects emrollad
at a zimdlar period of gestation 2= in owr smdy. However, their hsan MNLE. was very high
3550281 in PE group versus 4.55=0.66 in nomotensive sroup and the difference was
statistically significant p-value <0.001 unlike our observation. Gezer et al. (20016} reported
mean MLE almost similar to our stody but thiz stody was done i 1) tritnester, they alzo
reparted mean NLE in PE zroup (3.8+1_5) was significantly higher than in normotensive sroup
(3.1=1_3) with p=0.001. In 2 study done in third trimester Yaypzean ef al (200477 raportad
a mean MLE. of 3.76+]1.28 I normotensive group which was similar to our stady. But they
reparted 2 higher mean NLE of 4.04=2.03 in PE group compared to our observation. Howevar,
the difference in mesnz MNLE in their two groups was zlso not statistically significant p
vahee=0.721 which iz similar to our observation (refer table: 30 Yucel et al. (2017 in their
stady in third orimester of pregnancy reported statistically insipnificant difference in mean MLE
of 3.57,3.68 and 3.94 amongst the nonmotensive, mild PE severe PE groups respectively, p-
valee =0.707. Toptas et al. (20167 in 2 similer stedy in 37 timester smdy reparted a mesn
MLE {74=52) in PE proup wersuz mean NLE (7.2+5.7) in nonmotensive group and the
difference was not statistical significance (p=0.7} However their overall mean MLE in both the
groups was much higher compared to our stody which may kave been due to population and
trimester differences. Mamnaeris et al. (2009y " reported 2 sigmificantly higher MNLE n
preeclamptic group (6.79=2 34) versuz lower MLE in normotensive groap (3.60=1.17) (p
valee= §.001), the mean NLE in this stody was alzo nmch higher than that observed in our
study and the difference may have been due their sampling having been done in the 32 trimester
after development of hypertension in PE grouwp and normal pregnancies in 37 trimestar in
control sroup. Singhal et al. (2009 alzo reparted 2 statistically significant increased mesn
MLE. in Preeclamptic sroap 5.64-1.78 compared to Nonmotensiva group mean NLE. 4,191 00
p<0.001. Pamwar et al (20019Y"' also noted a hisher mean NLE {3.5320.81) in PE group
versus 45520464 in nonmotensive group which was statistically sizmificant P valoe <0001}
and was much higher tham the mean MNLE. in either group i oar study done at a similar trimester
of pregnancy. Serin et al. (2016)"", Gogoi et al (20197, Ohumaln et al. (2014) ™, reportad
statistically significant higher mean NLE. i the PE group viz a viz the control group (Fefer
tahle 300, Hence, the differemces in mesn MNLE in our study compared to others may be
attribated to our exnrollment and blood sampling of subjects during the sacond trimester, hafore
the development of preaclampsia in the preeclampiic group. In confrast, most other studies
were conducted m the third tnmester, after the onset of preeclampsia.
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GROUPWISE MEAN NLE IN OURE 5TUDY IN COMPARISON TO OTHEE. STUDIES.
(Table: 30}

NLE
Auchor: Typeof ciomal xge ac IMEAN=5.D) F ralne
Srudy blood samspling
N FE
U 3 bady P X Timesier b2 e b 55 1 5] MG L. e 4
Fezer et al (Z0146) ROC 17 timesler L i+1.3 18415 1001
Sacham er 2l (HILT) P e Timester 11k LG 1 AR 16 .31
Panwar =t al. (201%) P e Timester o4 S 5HE LR 1001
Yormpram et al. (2004) - P Sl sher 1Tt 38 4 042 05 (e e} |
Yooel ot al. (2017} ~ ROC Sl sher hledian e dian (T
|Oim-MmEx | |na-mix)
L AW L-TO-LLAG) | 368{2-14.9]

Serim et ul. [Ty~ ROC Sl sher =25 15450 11
Toptas et al. (2016) P Sl sher S ) Td+52 07
Fopoi et al (2018) " ROC Sl sher 10198 BELT A 1001
Orlpomip et sl (2014) P Sl sher 1041 A T349+5 5] 1001
Caknsal: et ml (2017} ™ AL S Tl sHET 34413 331 .4 0.001
Simphal et al. (200%) =~ AL S Tl sHET L ESNG | Ihdi].78 0.001

Abtreviation: Prospeciive cse-comimod study (MU Prospaciive obeervadson sisdy (PSS Refroapecive case-
ool shady (EUU), Presclasnpsia (PE | nald presclampsia | M) severe preeclampain (5P Mommodeseive (MG
Heaslihy pregnamcy | HLF'Y; Mo pregnancy (MNP} S L8 s amdand Seviation ) study size {m)
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4 THE TEEND OF FLE (FLATELET-LYMFHOCYTE RATIO) IN FREECLAMPTIC
V5 NORMOTENSIVE GROUPS (refer table 13 & 31)
In our smady the maan PLE was sigmificantly kizher (1256349 55) in PE group viz 3 vis
¢ 25.64) in normoteneive group (povahie=0.001 (refer Table 12 & 31). In = frst trimestar
by Gezer et al. {(2016) ' noted mean PLE. was kigher {141.9=50.3) in PE group ss compared
to mean PLE (118552471) in Nommotensive sroup and the difference was statistically
sinifcant with peoll 00l However, mean in PE group and contal was higher a2 compared
to the mean PLE of our stody this variation may be due to their Orst trimester samplins.
Sirpilar to thiz 17 trimestar stady done by Oglak et al. (20217 * reported 2 kisher mean PLE.
137.1=44.9 and 138.1=3E.2 in mild and severe PE respectivaly as compared to mesn PLE
121.1=27 .4 in conwol zroup and the differsnce was statistically sizmificant p=0.016{control
vz mild PE) and p=.020 {control vs severe PE) However their overall mesn PLE. in bath the
groups was higher compared to our shady which may have been dus to population and
trimester differences. Sabry et al (2024) " in 37) trimester study also noted a significantly
higher mean PLE. i PE sroup vis & vis nonmotensive sroap 113.4=281 and 141.2=34 8
respectively with p20L00] (refer table: 31).
Gozoi et al. (2009)'" i 37 trimester smady zlso reported 2 higher mean PLE in PE zroup 2=
cornpared o normotensive sroup with 2 stataically siamificant differsmee p=0.012.
Cipepily et al (2021)* reported a much higher mean PLE in presclamptic sroup
(161.538=82.64) and normotensive group (160.98=106.43) as compared to the mean PLE
obzerved in our study, althoosgh their p-valoe=0878 which was not sizmificant and this
difference may have been due their sampling having been done in the 37 trimester after
development of hypertenzion in PE group and normal pregrancies in 37 trimester in control
group. Similar results were noted by Cintegug. et al (2018 and Toptas et al (2016) " but
unlike gur stady thalr p-vahies were not significant (refer tabla: 310,
Contrary to this Yocel et al. (HI1TY ! in reported significantly lower PLE. in PE group (92.18)
versus pormotensive women (102,207 with p=0.021. Bulbul et al. (2021} in 27 trimester
also reported lower mesn PLE in severe FE sroup (117 4=42.6) versus nommoiensive sroup
(130 1=56.4) and the differencs was statistically signifcant p=0_00% :imilar obeenyations ware
noted in 1 and 37 trimester in the same study. Similardy, Jeon et al {20017V reported
decraaze in the mean PLE (11232328 in PE zroup 3= comparsd o the mesn PLE
(126.8=36.0) in women with normal presnancy buat the differsmce was not statistically
sinificant p=0.070.

DOI: 10.9790/0853-23110339105 www.iosrjournals.org 47 |
Page



Neutrophil-Lymphocyte Ratio, Platelet- Lymphocyte Ratio And Mean Platelet Volume...... ...

DOI: 10.9790/0853-23110339105 www.iosrjournals.org 48 |
Page



Neutrophil-Lymphocyte Ratio, Platelet- Lymphocyte Ratio And Mean Platelet Volume... ... ...

CGROUPWISE MEANFLEIN OUR STUDY IN COMPARISON TO OTHER STUDIES.
Table: 31

FLE
Authae Comiomlazenc | QlwSBaNednn | L,
i) FE
Or zredy F mester (LN ISl 12863240 55
Bulbul et sl. (JIFL) ! 2 srimesser 134, | +665.4 LT 442,06
Cezer et al. (MLA) L2 srimester 118.5:47.2 L41.9:50.8
Dplakecal 2021)% L2 srimester 121.1£27.4 L3T.1244.0
Sabry eral 20243 S rinee ster 113,425 ) Ldp 2548
Gopoi et all (ZI18) " 5 mimesier 95456 L4 182144
Capersmp, et al (20183 i sier 118.0d et L] G471
Topiay st al (20167 32 i sier 13054862 L34 d4nd.5 GL.EOE
Simppily et al. 20313 S rineester [ETRERTE e (FeR 528 el 0878
Yocel ot sl Z017) 3 mimmesier 102,210 SHL18
Jeowm e al (HLTE 32 i sier 12685386 0 L9 3+52 8 EIE
(PLE. Platalat lymphocyte ratio)

THE TEEND OF MPV (MEAN PLATELET VOLUME) IN FREECLAMPTIC V5
NOFMOTENSIVE GROUPS (refer table 18 & 32).

In gur stady the mean platalst volwme was slighthy hisher in presclamptic groop (12.01=1.95
f1) than in normotensive group (11.83=2.04 fl) and the difference was statistically non-
significant p=0.695(refar table: 18 & 32). Temur ef al. (2021Y " in 37 trimester study reported
ivreased MPV in PE group (9.66=1 62 fL) versus nomatensive group (8.02+1.33 {1} and the
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difference was statistically significant p=0.001. Similsr resulis wera obaerved by Moraes et
al. (2006Y " in 37 mimester sudy reported that MPV was higher in the PE group (12.1=1.0
£L) than in women with normal pregmancy (100609 f1) although their MPV valoe were
similar to our findings, but the difference was statisticalhy significant p=0.00]. Kashanian et
al. (20133* & Maver-pickel et al. (2021)* in their wimester wize stody also moted
statistically significant hisher MPY in PE group versus Monmotensive group (refer table: 320
Sabry et al. (2024) "' noted hisher WPV in PE versuz Mommotensive group 11=2.3 fl, and
1013 £, respectively buat the difference waz statistically non-significant p=0.56. Contrary to
this Cintesan, et al. (2018)°' noted dacreassd vahie of MPV in Preeclamptic group (3.85 £L)
as cormpared to women with pormal presmancy (782 £ and the difference was statistically
significant peal 001, The variability in mesn platalat volume (AWPV) valees observed  these
studies may be due to the different trimesters in which they were conducted. Like some shadies
wera performed in the third trirnester after preaclampsia had already developed

GROUPWISE MEAN MFV IN OUR STUDY IN COMPARISON TO OTHER STUDIES.

Table: 32
MEV ()
Anchors Gﬂumn]-l ._Euﬂ iBeansatl] & hledian p value
N FE
e iy 2on ITimester 1. M3l 0 LLIpEE LS L iddh
Morees ecal. (20146 173 mimesser [T k) 13114 {1001
Temur et al (2021 11 Timesser R ES ek G Bk 1 52 {101
Capermn, et al. (2018) * {1 TiRESSeT 4.493 ]| =11
Sabry et al (20245 1 ITiTRESSET k13 LL£23 05
Ensthamiam ¢ al. (2003} I trinsester i ES W L2146 (R
173 mimesser bl 12 Lk L] 25 e
Mayver-Pickel e al. ()" 13- 14 weeks 1030 L0538 [ pic]
2l wesks L35 LoLr L irrd
24 weeks LUk Lk ik hanl
218 weeks 1ldin Lk 3T
30 woeks ] | oo (it
3l woeks LR 1] L1333 (F PR
(MPY: Mean platelet volume)
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CORRELATION OF VARIOUS INFLAMMATORY MARKFRS WITH EACH
OTHER (NLE, PLE AND MPYV) [refer table 19]:

Crur stody identified several kev correlations and findings related to hematological parameters
in preeclamptic subjectz. Specifically, we noted 2 significant posttive carralation betwesn the
new -to-hmphocyte ratdo (MNLE) and the platalst-to-lymphocyte ratio (PLE), with a
correlation coefficient of 0,323 and a p-value of 0.000. Wea noted a2 moderate, statistically
zigmificant ralationship of WLE with PLE i.e. mcreases in MNLE similar increase m PLE. was
observed

However, wa found o significant correlation between MLE and mesan platelet volume (ME,
suggesting that changes in the MNLE ars not related to chanzes in MEV. On the other hand, we
obzerved a zigmificant negative correlation bebween PLE and WPV, with 2 cormelation
coefficient of -0.178 and a2 p-value of 0.029. Thiz suzzested that as the PLE. increazed, the
WPV tends to decline [refer tzble: 19].

In addition to these correlations, we notad an almost significant mcresse i platalst counts and
a significant increass i the platelet-to-lymphocyte ratio among preeclamptic subjects (refer
table 17 &18). These increases could be due to 2 high tamaover rate of platelets, leading to thedr
rapid destruction and replenizhement. This high tumover is 2 known characteristic of the
hematological changss in preeclampsia. Our fAindings on platelet rends in PE are in agresment
with thozs reported by Jaremn et al (RO00Y ", Kholief et al (20197 Ahmed et al
{1993y, Yucel et al. (2017)", Kurtosly et al (2015)°", Moraes et al. (2016)"" and
Manoaerts et al. (2019 However, daspite theze similar findinss of our study with others
on platelet rends in PE, there still rernains 2 lack of clarity about the effect of preaclampsia on
platelet diameters, indicating & gap in oarrent research Fuarther studies are nesded to explore
thiz aspect and provide a more comprebensive wnderstanding of the haematolasics] changes
azzocizted with preaclampesia
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PEEDICTION OF PE USING INFLAMMATORY MARKERS (MLE, FLE & MPV)
(refer table 20-22 30-31 & fig 8.9)

« NLR: In oor study we found a near to sigpificant association of HLE with PE (p

vahe={ 083 uzinzg hiann-Whimey 1T test {refer 18). Using BOC curve analy=is with
an NLE. cut off 3.08, we noted an ATC 0.625(95% CI 0.492-0.759) p value 0.0646 with
zemaitivity of 80.95%, specificity of 51.04%, positive predictive valae (PEV) of 21 52%
and negative predictive value (WPV) of 04.37% and an accoracy of 56% for early
prediction of PE in second trimester of pregremey. Further on roulfivariate regression
analysis, it was noted that at this MLE. cutoff of 3.04, a hisher odds of (OF. 1.002; 95%
CI 0.652-1.830, p=0.738) of developing PE (refer table 21 22 and fig §) thought it did
not reach statistical significance it was noted that daspite the high sensitivity NLE. was
aweak pradictar of PE due to the low specificity, low positive predictive valos and low
acoaracy {36%4) (refer table: 33). Using a similar cut off of WLE of 3.08 Gezer et al
(2006 moted an ATIC of 0.716 with a sensitivity of 74.6%, spacificity of 70.1%, PRV
of T0.3% and NPV of 74.5% for prediction of PE. Thouzh this stody had a similar ATC
az our study, they had 2 lower sensibivity and lower nesative predictive unliks gur
observation, but they bhad a hisher specificity and higher PPV umlike owr stody.
However, they noted 3 sipnificantly higher odds of developing PE (OF 1.43; 93% CI
1.21-1.76; p=0.00%) compared to our study. Thelr study was done in the 1)) trimester
of premancy unlike ours done in second trimester and this diffsrence in timing of the
smadies could have affected the varizble results. Contrary to our observation they
reportad that NLE. was a good predictor of preeclampsia Another stody by Bulbol et
al. (2021y" performed in a similar trimestsr as ours ie. 207 rimester, reportad @
zignificant szsociation of HLE with FPE (p-value=0_0001} onlits sar stady where we
noted the aszociztion was near to significance (p-value=0_083). They zlzo reported that
WLE at a cut-off value 5.0 snd above was 2 good predictar of PE &t with ATTC 0604
o BOC analyzis with 2 sensitivity of 81 37% and a specificity of 55.28%. Though the
zemaitivity and specificity and ATC were similar o our stody ot they used 2 hisher
cutoff of WLE. of 5 compared to our cutoff of 306,
Panwar et al. 2019y "' reported that NLE. cuteff 5.6 had an ATUC 0.84 im ROC
analysis for prediction of PE with a sensitivity of 73.4% and specificity of 83.6%%
Comparad to our study they reparted a higher specificity for prediction unliks in our
sady with a lower specificity and the difference may have been due to 3 hizher NLE
cutaff uzad by these authors compared to oar cut off of 3048 (refer table: 33}
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Oalak et al (2021)* yzing MLE catoff 4.12 NLE reported MLE. to be a good
predictor of PE with F.OC analyzis showing ATIC 078 (85% CT 0.70-0.81) with 2 high
sensitivity of 821.1% =zimilar to our study but 2 better spacificity of 62.0% than our
mmding:. However, thizr stady was dome 2 different trimester e First timester
compared to ours done in 2 second trimester which could have affacted the results
Sachan et al (2017Y"" in their stady uzing MLE. cutoff 335, which was slishth higher
tham the oot off used in our study, reported an AUC =075 nsing ROC corve anakysis
with a sensitivity of 52.9% and a specificity of 74.5% for prediction of PE with 2
sigpificant dizmmostic acoaracy of MLE for PE (ATUC =073, p=0.01). A= thiz stady was
dons in first oimester ualike our stody, the results ars gooprpaceile. Kortoeln ef al
(2015) ™ also found a sipnificant sssociation of NLE. with PE. They reported that NLE.
ortoff 448 had the discorinstory sbility to differentizte preeclamp=ia from
nomatenzive women usme ROC analy=miz with AUC 0506 senmitivity of 37.7%,
specificity of §3%, PPV of 73.5%, NPV of 45 5% and acooracy of 59.6%. This study
done in the third trimester of presnancy cannot compared to our study due to different
timings of the two shadies,

Sinphal ef al (2019} sugzested NLE was sisnificantly higher in PE group versus
nomatensive group, and they also noted that NLE cutoff 4.86, had a disciminatory
ability to differentizte Presclamptic and normotensive women, Uming ROC omrve
anahyvzis, they reported an ATIC 0,739 with a sensitivity of 68.6%, specificity of 0%,
PRV of T774% MNPV T1.2% and with an acooracy of 74.3% to differentizte the
preeclamptic from nommotensive women This stady was done in third trimester of
preghancy and so was goonpEakie to our study. Wang et al. (2019 also found =
significant association of HLE with PE. They reported that MLE. had a good dizgnostic
accuracy to distinguish betvresn PE and nornmal preguancy with & shighthy lower cutoff
4108 with AUC 070, sensitivity of 53.3 1%, specificity of 83.22%, PPV of 85.64% and
a NPV of 48.73%. This too was done in third trimester of pregnancy and so is
Unnmpasahle o our smady Manmaerts et al (20019Y“ noted that NLE cutoff 3.92
could discrimimate the preeclampsia from nonmotensive wamen and using ROC curve
anahyzis they reported am ATC 0,863 (93%4 CT 0.78-0.04) with a sensitivity of 84.4%
and a specificity of 60.4% to differentiate the two groups of normmotensive vis a viz
preeclamptic women. This stody was again dones m third trimester amd hence not
comparabls to our sdy. Dawd ef al. (20227 i 2 37 trimsster study noted that NLE
cutoff 3.08 nsing BOC analy=is had ATIC 0.523 (95% CT 0.43-0.612) with a sensitivity
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of 55.3% and specificity of 533.5% to discriminate PE from nommotensive group. This
smady camot be compared to ours as it was done in 2 different trimester (377 compared
to ours done in sacond trimester {refer table: 33).

TABLE 33: NLE CUT-OFFOF OF OUR S3TUDY IN COAMPARISON TO OTHER STUDIES FOR

FEEDICTION OF PREECLAMPSIA AND DISCRIMINATION OF PREECLPAMTIC VEREUS
NORMOTENEIVE GROUP.

. Ieflymmacery | Triwsamr | Cue® . Sapahiviy | Spedtfcky PRV XFY
duiare Markar cf gy | Wk ATC Q3% D) L 1) 1] B
Juar Somdy [1R-rd]
MLE B+ 1 1457075} BOLFs 2. Z| A2 M Lo
P £
s ak LR 15 1 L 4 .1 T T
[ (L2074
Sacham #C =
al. MLE 15 1.2 LR . 5"
(R bl
Tz al.
: BLK 155 4.01 11 1.1
R LT B2 : sed
Eulbal a2 [N F]
al. - - = = e =
MLE BT L] T4 2-ET.1 ELITT 15 IE"
| ik
|...‘|h ] |
- w4
dh MNLE 25 15 1.9 BE.A"
sy MLT7-0 5]
W™arg atal. ™
2! MLE 118 4 198 VT0 E1 78 11.11" EL 17" LR R T
alapmgars ) AT
. al LR Ty 151 544 AT
Rk [Ty
Sleghal &c nTa
I:I' = MLE ";. 4. 56 OS] T-0 B51 LK EiF Tr4" TLE" T& 1"
P31
Daud & al —_— 10 [T ]
1 B0
IE: in41sa 812

[NER-MNEUTROFHIL-LYMFHEEYTE RATEE FRV-FOSTIVE FREDNICTTVE VALUE; MPFY-MECATIVE PREDKITVE WALLIL

# PLE (refer tahls 18,2021 31 34 & fiz 8):
In our study, we observed a significant association of PLE. with preeclampsia (p-value
= (M1} uzing the hiam-Whimey U test (refer to Table 18). F.OC analyziz with a PLE
cut-off of 127 80 vialded an ATC of 00635 (95% CI 0.481-0.790; p=0.047T), with a
sensitivity of 47.6%, specificity of 87.6%, PPV of 38.46%, WPV of 91.13%, and an
accaracy of 82% for predicting presclampsia Farthenmore, moltivariste regression
anabyuis indicated that at 3 PLE cut-off of 12780 was amsociated with the significantly
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higher adds of developing preeclampsia with an mcresss by approximately 2.4% (OF.
1.024 [93%¢ CI 1.007-1.041], p-value = 0.005) (refer to Tablez 30, Z1 & 12 Cuar smdy
suzzested that PLE. can stll be a useful predictor of preeclampsia in the second
trimester of premnancy despite its moderate predictive power mainhy due to s hizh
gpacificity, high MNPV and the hish acouracy combined with a lowr f2lse positive rate
(refer to Tables 20, 21, 31, and Figure 8).

Gezer et al. (2016)Y " noted a thet PLE 2t optimal cuf-off 128 8 in the 17! trimester of
pregnancy had an AUIC 0.703(93% CI 0.636-0.734, p-value=0.001), zeweitivity of
71.8%, specificity of 72.4%, PPV of T1.1%, NPV of 73.1% for the early prediction of
PE. Thoush theyused a similar PLE. cut-off a2 cur stady, they had 3 higher semaitivity,
positive predictive value for prediction of PE alang with 2 hisher odds for developing
PE (OF. 1.35; 93% CI 1.15-1.43, p-value=0.008) than gur obzervations. Mahmoud et
al. (2021} " found a3 significant sssociation of PLE. with PE (p-value<0.001). These
authars using the PLE oot-off 80070 m the 17 trimester which was muoch lower PLE
ortoff uzed m our study (117.80) noted 2 higher semsitivity of 81.1% and a higher
gpacificity of 23.1% but a lower PPV of 28.6%% and REY of 64.6% but a higher ATUC
0.768 (95% CI 0.691-0.244) wing ROC curve analysis, for prediction of PE comparad
to our stady. The trimestar of zampling may have cauzad variability in their results ax
compared to ours 2z their stody was done in 1) Timester of pregnancy.

Or=lak et al (MI21Y* zimilar to our observation noted a significant associaton of PLE.
with PE (p-value=0.016). They also reported that PLE at optimal cut-off of 131.8 and
ghove was a good predictor of PE with an AUC 04631 (953% CI 0.565-0.698. p-
valwe=0 (1), sen=itivity of §3%0 and specificity of §0.2%. Despite having smmilar ATTC
and cut-off as our stody they have a lowser specificity for the prediction of PE than our
obzervation. Although direct comparison cannot be mads between the shadies dus to
the difference in the trimester of sampling

Kim et al. (2018Y " zlso noted that PLE has 2 sipnificant association with preeclampsia
(p-valae=<0.001). Using PLE cut-off of 116 slizhtly lower than cat-off used in our
shady, reparted an AUIC 0.759(93% CI 0.725-0.791) nsing ROC carve analy=izs. They
reparted that thiz PLE. cutoff of 1146 could be used to differentiste presclamptic fram
BOImMatensive women with a sensitivity of §0.1%, specificny of B2.0%, PPV of 73.3%
and NP of 72.7%. They also reported that women PLE. with a cutoff of 118 and above
had 35 times higher odds of developing PE (OF 347;05% CI 1.85-652, p-
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value<) 001). But unlike our stady thiz stady was done in 31 trimester and may have
cansed variations in their resalts comparad to our study (refar table: 34).
Mapnserts et al (2019 zlso notad 2 zsiznificant asseciation of PLE. with PE (p-
value={ (003} At a lower PLE. cutoff of 109 compared to our study using BOC ourve
analvzis, they reparted an ATIC 0,732 (05% CT 0.615-0.845) and this could differentizte
nomuatensive fom preeclamptic wormen with 2 sensitivity of &3 7% and specificity of
66% to predict PE. As this smdy was: done in the 37, trimsester it iz not comparable to
our study. Contrary to our study Daud et al. (H22Y ™ found no sispificant associstion
of PLE. with PE {p-valee=0_75). They reported that PLF. at a cut-off value 124.8 in the
32 trimester of presunancy similar to the cut-off used in our study reportad that women
with preaclampsia can be differemtiated from normotensive women with a sensitivity
of 30.0%4, specificity of 51.3% with an ATC 0486 (95% CL0.396-0.575, p-value=).T5)
which was much lower than that observed in our stady. Thiz varistion in the result of
thi= study compared o our stwdy noted may be due to tomester difference m the
sampling.

Chr stody demanstrated that PLE, with a ont-off of 127.80 in the 2}, _frimester of
pregnancy, has moderate predictive power for preeclampeia due to high specificity,
hizh NPV, and high acoaracy, desprte moderste zensitivity. Compearative shdies
highlight variations in PLE. cut-offs and predictive power, emphazizing the influence
of diffsrent trirnesters and study populations on the resulis. This underscores the nead
for firrther resesrch to standardiza PLE. wzs and validate itz predictive acouracy across
diversa seftings.
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TAELE 34: PLE CUT-OFFOF IN OUE STUDY IN COMPARIEON T OTHFE STUDIES FOR
PFREDICTION OF PREECLAMPEIA AND DISCRIMINATION OF PREECLPAMTIC VEREUS

NOFAMOTENSIVE ROUP.
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* MPV(MEANPFLATELET VOLUME) (refer table 21-22 32,35 & fiz 8): In our study
we finmd po mgnificant associzbon of RWIPY with preaclarppsaia (p=0.693) using hiznn-
Whitney 1T test [refer table 18]. Uzing a MPV antoff 11.75 fin 27 trimester presnancy
for prediction of PE we noted an ATNC 0.520 (85% CT 0.400-0.658) with a sensitivity
of 61 90%, specificity of 51.04% and PPV of 17.33%, NPV of 89.33% and accuracy of
53.33%. Purther an mmitivariate resression analyzis using this MPV cutoff 11.75 .,
we noted the increased odds of developing PE by 15836 (OF. 1.158; 93% CI 0.883-
1515, p=0.288). However, this was 2 weak and non-zignificant aszociztion of MEV
znd PE indicates a weak and non-sipnificant associztion betwesn WPV and
preeclampsia Suggesting that MPV iz not a reliable predictor of preeclampsia when
wzed in the second trimester [refer table 20,2122 & fig 8], The lack of sismificamt
azzociation. poor dizgmostic performance, suboptimal sensitivity, and specificity, low
PPV, and non-significant odds ratio zll conbribate to this conclusion. Bulbul et al
(20213 who performed their study in same trimester as ours {270 noted a siznificant
azzociztion of MPV with PE (p-value<0.001) unlike our smdy. At an MPV cutof 5.1
L. which i= nmch lower than the catoff used in our sdy (1175 £ with they noted
that prediction of PE could be done with a sensitivity of 81.37 %% and specificity of

DOI: 10.9790/0853-23110339105 www.iosrjournals.org 58|
Page



Neutrophil-Lymphocyte Ratio, Platelet- Lymphocyte Ratio And Mean Platelet Volume...... ...

5528% with an AUC 0,807 (85% CI 61.8-76.6; p=0.0006). Further on multivariate
regression analyzis they noted that women with MPV cutoff 3.1 £, have 2 hisher odds
of developing PE with OF: 1.14 {05% CI 1.0178-1.278; p=0.001) sugzesting WPV can
e usad for the prediction for PE in 27, trimester [refar tabla 33]. Oglak et al (20217
alzo reparted 2 sipnificant associztion of MPYV with PE (p-valoe<0.001). Usimz an
optimz] MMPY ootoi 10.65 ., for prediction of PE wsing FOC analysiz with an AUC
0663 (5% CI 0.508-0.728 p<0.001) with a sen=itivity of 63.7% and a specificity of
§5.0%, indicating MPV 1= uzeful for prediction of PE in the 1) trimester of pregnancy.
Mannaerts et al (2019} also reported 2 significant szsociation of MPV with PE (p-
valoe=0.005) unlike our study. These authors noted that at MPV cutoff 8151 can
differentiate preeclarnptic women from normotensive women with a sensitivity of
§46.7%, specificity of 56.3% and an AUC 04632 (95% CI 0.515-0.790). Similarly,
Damar et al. (222)* also found a siemificant azsociation of MPV with PE (p=0.0Z}
unlike our smdy. Using an optimal cut-off of MPV of 8.95 {1, in the 37, trimester these
guthors suggested that discrirminstion betwvesn preeclamptic and normotensive
pregnancies can be dome with a semaitivity of 75.9% and a specificity of 33.3% and with
an AUC 0,617 (95% CI 0.523-0.711) {refer table: 35).

While our smdy did not find WPV o ba 3 significant predictor of presclampszia m the
second trimester, other studies have shovm varving degrees of predictive power using
different MNPV cutoffz and durimg different trimesters. These discrepancies highlight
the need for further resezrch to standaydize the use of MV and validate its pradictive
accaracy for preeclampsia acyos: diverse popuolations and sstings.

TABLE 35 MPY CUT-OFFOF IN OUR 5TUDY IN COMPARIZON TO OTHEER STUDIES FOR
PEEDICTION OF PEEECLAMPIIA AND DISCRIMINATION OF PREECLPAMTIC VEREUS

RORMOTENSIVE GROUP.
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ASSOCTATION OF INFLAMMATORY MARKEES WITH SECONDARY OUTCOMES

1. Preterm Deliveries With NLE. PLE. & MPV: In our study, § (4%) delivered babies
were pretermn and 144 (96%5) were term deliveries (refer table: 23). We foumd no
zigmificant differemce in the mean NLE PLE. and MPV between the pretenm and term
delivery groups. The preterm delivery group showed slighthy higher NLE. and PLE
vahoes (3.41+0.50 and 110.37=27.74, respectively’) comparad to the term delivery group
(3.30=0.90 and 104 31=31.20, respactively), but these diffarences: ware not statistically
sigmificant (p=0.05) [refer to Table 14]. Contrary to our findings, Hruharn, et al
(027" reparted sigmificantly higher mean NLE (13.7520.13) and PLRE
(236.2+1954) in the preternm delivery group compared to the tenm delivery group
(0.06=7.17 and 237+205.8, respectively) with p<0.001 znd p=0.007, respectively.
Alpuan ef al (20017 also observed 2 significant difference in mean PLE. and MEV
between the pretenm group and the mormal weight group (peal001 and p=0.011,
respactively), with the pretenm group zhowing mean PLE and APV valoes of
126.42+84 55 and 3 80=1_70, respectively, compared to 110.90=58.52 and 9.10=+1 50
in the mormsl weisht sroup. Similarly, Jaffar et al (2018Y% found a sigpificant
incraase in maan PLE in the praterm sroap (130,881 4) compared to the term dalivery
groap (105.6+35.9) with p=0.0001.

2. FETAL EIRTH WEIGHT WITH HNLE PLE & MPV: In our stody, we noted out of
150 deliverias 47 {31_3%4) wera LBW (<2 5k=) and 103 (68.6%) were of normal weight
{=2.3kz) (refer table: 23). We found no statistically significant difference in the mesn
NLE, PLE, and MPV betaeen the low birth weight (LBW) group compared to normal
weizht group (p0.035) [refer to Table 23]. Akrun et al. (2007Y"", however, observed
2 significantly higher mean PLE. (p<0.001) and MPV (p=0.011) in the LEW group.
with mean valnes of 123 4560.08 for PLE. and 9 40=1.50 f[, for MPV, compared to
110.90+58. 52 PLE. and 9.10<1_30 f, MV in the normal weight group. In contrast to
our finding:, Jaffar et al (018Y* found = sigwificant nesstive correlation between
PLFE. and LEW {r={.18%; p=0.{1) uzing the Pearson rank arder correlation test. They
alzo reported that a3 PLE. cotoff =80 was associated with a higher rizk of adverse
nepnatzl outcomes sach as LEW, low APGAR scores, and respiratory distress
syndrome (FDS). Similarky, Tolunay ef al (200" umlike our observation raported
a statistically sigmificant difference in INLE betwesn the two groups low birth weight
and norma] birth weight sroup (p=0.001).
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Lia
1

ASSOCTATION OF MECONT A STATMED LIQUOR WITHWNLE. PLE & MPV: In
our study, majority 131 (87.3%¢) subjects had clear liquor and 19 (12.7%4) had MSL
(refer table: 23). We noted no sssociation of NLE, PLE and MPV with MSL with
p0.05 (refer tahle: 27). Similar to our findings Taskin et al. (20227 also foumd no
statistically significant association of NLE, PLE., and MPW with MSL.

4. ASSOCIATICN OF LOW APGAF. ACOBE (<7 AT 5 MINUTES) WITHMLE. PLE
AND MEV: In our sady only 5 (3.3%) neanates had 2 low APGAFR (<7 at 5 min)
wheres: majority 145 (96%) with normal APGAFR score a2t birth (refer table: I3). We
nhoted no statistically significant associztion of MLE (p-valoe=0208), PLE (p-
value=]941) and MPV (p-value=0.748) with Low APGAF. score at birth. The mean
MLE PLE and MPYV in low APGAR score group was 2.77=1.05, 105 8817 86 and
12.14=1.97 fl, respectively in those with normal APGAR waz 333007 104 38+31 .20
and 11.84+2.03 £, respectively and the differences had no statistical significance [refer
tabla 28]. Coatrary to our obzervations Akram et al (2023)" reported a positive
correlation of PLE. with Low APGAFR. score with p-value=0.0001 with correlation
coefficient (.69,

5. ASSSOCTATION OF OLIGOHYDEAWMSWIOS WITH MLE, PLE AND MPV: We
found no significant correlation of olimolndrammnios with MLE, PLE. and BMMPV. We
found one stady by Aram et al (2023) were reported a positive correlation of PLE
with development of clizohydranmios with cggelation coefficient of 0.98 and p-
value<20 ()1 wunlike our observation where we noted no soch comelztion with
oligohydramnios [refer table 246].

G, ASSOCIATION OF MICLT ADMISSION WITH NLE. PLE AND MPV: In our shudy,
8 (5.3%%) delivered necmatas were shifted to MICT and majority of 142 (95.7%) wera
chifted to mother sida with good condition (refer table: 23} we found no aszociation
hetwaen MLE. PLE, and MNPV with MICTT admizzions (refer tzble: 20, Howevar, Rani
et al (2023) ' im 3 smady of 150 necnatss, 80 % of neonates who had zhifted to NICT
for preterm |zhoyy and following PROMA, had 2 siznificanthy higher mean MLE PLE
and BEV m women whose neonates with MICTT admissions viz 2 viz warnen whose
neonates did mot need INICLT care with p-value={.05.

7. ASBOCTATION OF FETAL DEATH WITHNLE. PLE AMND MEV: Ingur study, thare
were no cazes of fetal death (refar table: 23), so we could not establizh amy assoclation

DOI: 10.9790/0853-23110339105 www.iosrjournals.org 63 |
Page



Neutrophil-Lymphocyte Ratio, Platelet- Lymphocyte Ratio And Mean Platelet Volume...... ...

with NLE, PLE. and MPV. However, Aslan ef al (2020 "' conducted a retrospactive
stady om 130 women with severs preeclampsia and reparted 2 significant aszociztion
hetween MLE. and fetal lozs. They found a2 notsble ncresse m the mean HLE 6.5 =54
m the third trimester among women with severe PE who experienced fotzl lozs,
compared to the mean NLE. 4.2 = 2.7 in womesn with PE without fetal loss (p = 0.009).
Uking an NLE catoff 3.9 in the prediction of fetal loss among women with severs PE,
they reparted that, this cutoff had 2 75% of sensitivity and §1% of specificity (ALUC =
0,684, 95% CL 048083, p=10.05).
LIMITATIONS OF STUDY
1. Onar study was limited by the inchosion of cmly low risk vwomen belonging to a Jaogr, class
population belonging to the lower socicecononic group excludng other socipecomonmic
ETOups.
2. We exchidad subjects with obesity, hypertension dizhetes smokers which ey have
affacted the resulis,
We did not shady the change in hagmatplosical parameters aoroes diffsrent Trimesters with
advancing pregmnancy.

s
1]

4. Anpgther limitation i= lack of any standardizad population specific and Timester spacific
noreasrams for mflanrmatory markers in pregnancy which made comparisons of stodies
and drawving conclasions difficalt bt alza inappropriste.

5. We suzgest larger popnilation hased snd pmilticentic caross sectional stodies melusive of 2l
socioeconomic groups exchided i our study, to ensure generalizability of sudy results.

6. We suggest pemeration population specific ppmoesrams of various Bgemstolosiczl
parameters trimestar wise for nonmal presnancies.

7. We suzzest larger population based comparative studies on hematological parameters in
exch wirnaster bafore and after developmment of preeclampeiz in all the three trimesters
across populstion:. Thiz will enable us v early identification chanzes in haematological,
parameters betwesn normal pregnancies and those with early and late onzet PE and mild
PE and presclampsia with severs festorss
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SIDVMARY AND CONCLUSION

Preaclampsia (PE) is a lnpertensive dizorder condition that ocoars during premmancy. Becanse
of its complicated clinical manifestation involving several organ systems, PE poses substantial
rizks to both the mother and the fewz incloding eclampsia HELLP syndrome, stillbirth, amd
different adverse events. Despite angoing resezrch and the use of serological and inflasmmatary
biomarkers, =till no single reliable predictor for presclampsia has besn identified. Early
pradiction of PE can be enhanced nsing varions expensive biomarkers (FPAPP-A PIGF, =flt-1).
Which are not widely available, nor within reach of all, especially in low resgurce amd
devaloping countries. Therefore, exploring mexpensive and cost-effective methods for early
PE prediction iz crocisl to reducing the zerious faip-maternal complications of PE by early
prediction, diagnosiz and tmely imterventions. Given the role of mflammatory marksrs in
pathogenesiz of PE and inconsistencies im existing literature, our study focuzed omn the
predictive value of the neutrophil-to-lhymphocyte ratio (NLE), platelet-to-lymphocyte 1atio
(PLE), and mesn platalet volume (AMPV) during the zecond timester (15-24 weeks) for early
prediction of PE. The atility of theze mflawmatory markers i prediction of PE was maimly
smdied dus to itz wide svailability as they are a part of routine antenatal lab investization:
during premancy.

AW To find the wility of inflammatory markers in zecond fTimester of pregmancy for
predicion of preeclampsia.

PEIMARY OBTECTIVES: To find the wiility of systemic inflanymatory markers NLE, PLE.
and DPV in second trimester of pregnancy for prediction of preeclampsia.

SECOHDARY OBJECTIVES: To find predictive valae and szaociation of matemal MLE_ PLE.
and MPV in second trimester with-

1. Severity of Pre-eclampsiz.

2. Adverze nepnatal outcome like Pretermn deliveries, Loww birth weight (<1.3kg),

heconimm staimed liquer, Low APGAR (<7 at 5 mim), MICTT admission, Meonatal
death.
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METHOD

Thizs waz a3 prospective observationz]l smdy conducted on 150 low-risk premnant women
attenwding Antenatal clinic of ESIC Hospital Moida, after the approval of ethics committes with
2 vears study duration and subjects were enrplled in thedr second trimester (16-24 weeks) in
the zze group 18 -35 years with a BMI of 18.5- 30 kg /m® after excplaining about the stody and
obtzinmg their written consent and aforementioned inchizion and exchizion cteria were
applied. At enrolment 3ml Blood sampls was drawn from study participants for hagrmoasram in
EDTA vizl and evahiated for MLE, PLE. and MPV. The enrolled subjects were followed
during the entire durstion of pregnancy unfil delivery. MNote was made of any hypertensive
dizeazes and any other fefn-maternal complications which were recorded. Data was entered
imto an ME Excel spreadshest and gpahzed wsing SPEE version 21.0. Quantitative varizbles
wera compared using the unpaired t-testhiznn-Whitney test, and gualitative variables were
compared using the Chi-Sguare test. Dizmnostic tests calculated sensitivity, specificity, MNPV,
and PPV for pradicting preeclampsia. Univariate logistic regression determinad the odds ratio
of NLE, PLE, and MPV as predictors for PE while univariate and nmltivariate logistic
regreszion gpalhyzed thelr sssociations with PE. A p-value of lazz than 0005 was considered
significant.

EESULT

Out of 150 participants in our study, 21{14%) developed Pre-eclampsia (PE) in the third
trimester of pregnancy, and 12O0{26%) remained normotensive thronghout presnancy tll
delivery inchading the postpartum peried. Simce our stady had only 1 casze of severe PE amangst
the 21 preeclagmitics, this was not ncluded in the separate analy=is (Fefer Table-14.23 fiz-7),
We noted following observations in our study.

1. We fnmd no significant aszociztion of matemal age literacy, parity, occupation, diet
with presclampsia.

2. EMI rezjority of subjects m our study ware in the normal weight category, 10 %o
sabjects weare overweight and 7 %4 subjects were obese and we found 2 significant
azzociztion of BMI with preeclampsia (p-value=0.001) and notad the mean BAI was
higher in PE group (23.22+2 20 ke’ versuz non PE group (20.99=1 56 kg'm”).

3. The mezn abaohits neutrophil count (AN was, with p=20005, sisnificantly higher in
those with preeclampzia (PE) (6.54=1.87z10F/ul) than Im nonmotensive women

(53.53=].04x10ful )
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4. AMNC zt an optimal ootoff of 7.23x10Ppl i the 27 timester of pregnancy m the
prediction of PE had an AUC of 0.67 (5% CI 0.52-0.82; p~0.013) with 39.13%
sensitivity, 99.22% spacificity, 2094 positive predictive valus (PPV), 90.14% negative
predictive value (NBV), 0.82% falze positive rate, and owerall acouracy of 90.13%
Despite itz low sensitivity, the high specificity, low fzlse positive rate, and high MNPV
and gverall acooracy make ANC a valuable predictar for ruling out women unlikely to
develop PE.

5. There was no significant difference in the mean ahzohits lymphocyte count (ATLC)
the PE versus non PE sroap, p=0.450.

6. The mean platelet counts were found to be higher in PE group (228.76 x10°/pl) a=
compared to nom PE group (198.51x107/uL). However, the difference was only near to
statistical sigmificance p=0.089.

7. The mean NLE was higher in the PE group (3.65=]1.04) compared to the non-PE group
[3.25=025), and the difference nearing sismificance (p=0.033).

8. Using MNLE at an optimal cutoff of 3.06 an BOC curve analysis showed an AUC of
0625 (95% CI 0.492-0.75%; p=0.068), with a sensitivity of 280.05%, specificity of
51.04%, PPV of 21.52%, MNPV of 04.3 7%, false positive rate of 48.1% and an acouracy
of 56%. TUszing regression analvzis, we noted that with increasing MLE. the adds of
developing PE also increazed (OF. 1.092; 95% CI 0.632-1.830; p=0.738). It was noted
odds ratio (OF) of 1.0592 suggexts that for sach unit mcreszs in the MNLE. the odds of
developing preeclampsia (PE) increaze by 9.2%. However, 22 the p valie was not
statistically significant, we cannot confidently state that higher NLE. incraaszes the risk
of PE.

2. A zigmificant axsociation of PLE. with PE was noted with a significantly higher mean
PLE in PE group (123.63:4955) versus non PE gzroup (101.12=23.64) with p-
value={.001.

10. Using PLF. at an optimal cutoff of 12780, ROC curve analysiz showed an ATIC of
0.635 (p=0.04T) with a sensitivity of 47.62 %, specificity of 87.60 %, False positive
rate of 12.4%4, PPV of 38.46%, NPV of 91.13%, and an acouracy of 2% for prediction
of PE. Using regression anahyzis, we noted that wath increasing PLE the odds of
developing PE also moreszed (OF 1.024; 0353 CT 1.007-1.041; p=0.005). It was noted
that for each umit m::reasemthePLﬁ'_, Lhe uddz.ﬁfdnﬂn;uﬂsrmaadampm@Ej—
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increazed by 2.4%. Hence PLE can be giilised in the 27 trimester of pregnancy as a
maderate predictor of PE.

11. Ilean Platalst Volhme (APY) showed no statistically sismificant difference in the PE
group (12.01+195 fl) compared to the non-PE zroups (11.83=1.04 1) with p-
value={ 593

12. We found a significant positive correlation of WLE with PLE with the correlation
coefficient of 0.323, p-value<10.05 and a significant negative corralation of PLE. with
TP with correlstion coefficient of -0.173, p-value=0.029,

13, Chat of 21 preeclamptic case: m our stody majority 20 subjects were PE wath mild
features whersas we kad only 1 case of severs preeclampsia. Hence we could not do
the comparative sub group anshvzis of mflanwnatory analyvtes with in these groups.

14, Cnut of 150 delrveries 6 (4%%) were pretenm and 144 [96%%) wera term daliveries with
the mean MLE. PLE and &PV o the pretenm group was (3.30=0.29, 104 31+31.20 and
11.80=2.01 fl. compared to 3.41+0.5, 110372776 and 11 00=2.00 fI. in the those
who delivered term babies and the difference was not statistically simnificant with the
p-valwas of 0.787, 0,642 and 0.292 respectively. Hence WLE, PLE and MEPV wera not
uzaful in the prediction of pretenm birth.

15. Chat of 150 neonates, 47 (31.3%s) were Low birth weight (<2 5kz) and 103 (62.6%) were
normal birth weight The MLF. PLE and MPV in the Lo Birth Weirht sronp was
3.43=1.02, 108.00=35.95 and 11.70+1.91 fl, compared to 32540 94, 102.98+28 67 and
11.82=2.07 {I. in normal birth weight sroup respecively and the differsnce was not
statistically siznificant with p valees >0.30. Hence NLE. PLE. and MPV were not waeful
in the prediction of low birth weizht.

14. Chat of 150 subject's, olizohydrammnios (AF] <50m) was noted in 15 subjects (10%4)
while majority 135 {20%) had normal Lguor. We found no statistically siznificant
agsocizton of MLE, PLE aad BV with development of olischydramnies with p-
value=0.05.

17. Amangst 150 subjects we noted MEL in 19 ({12 T%) subjects and 131 (87.3%) had clear
Hquor. 1Mo sipnificant associzstion of MLE. and MPY wath MSL was noted m our stady
p=0.05. However, we found a higher PLE. in subjacts with MSL with mean PLE of
11533042 07 cornpared to 1028528 80 amongst those with normal Hquor and the
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difference was naar to significance p-vahe=0.07. Hence FLF. was 2 wesk predictor of
MSL.

18. Ot of 150 anly 5 (3.3%) neonstes had a low APGAR score (<7 at 5 minotes). However,
no difference in the mean MLE. PLE. and 2P smongst women who had neonates with
loor APGAF. score at birth cornpared to thoze with neonates with normal APGAR. score.
There was B0 associstion of low APGAF. with inflammatory markers done in the 22
trirnester of pregmancy.

18 Ot of 150 subjects who delivered in o stody only & nepnatss admitted to MICTT of
which 5 were for low APGAF. along with MSL, 2 were low birth weight and 1 neanate
had BDE, All the neonates had satisfactory outcomes and wers discharged in the good
condition after WICL stay of a 5 to 10 dayz.

20. There was no stll birth or neonatal death in our shady.

CONCTUSION

Oy =y hishlisht: the importance of the sbsolute newrophil count (AMC) and platelst-to-
banphocyte ratio (PLE) as they hava been noted = affective and useful tools for predicting
preeclampziz (PE) when uzed during the second tirpester of pregmancy. Both markers
demonstrate high specificity, negative pradictive valee (IWNEV), and scouracy with a low f2lze
positive rate in prediction of PE. Althouzh PLE. has a low sensitivity of 48% and modarate
predictive power in prediction of PE, it can acourately idantify at least half the cases of women
likely to devalop PE with an overall accoracy of 82% and a low false positive rate of 12.4%4.
We suzzest using PLE. a5 a promising soeening tool 25 & "role out” for lowsrizk pregancies
unlikaly to develop PE and the reason being itz high specificity and MNPV, Thiz makss it a
valaable and cost-effective tool in low-resource settings where expensive biomarkers like
PAPP-A PLGF, and sFli-1 are umavailzble Chor stody suzzests that pregnant wormmen with 2
mezn PLE: value below 12750 in the second trimester can contitmie with routins antenatal care,
while hizher values warrant closer monitoring with zalective use of expensive biomarkers
(PAPP-A PLGF, and 2Fli-1) and uterine artery Doppler to mngrove the prediction of PE for
aarhy raferyal to & tertiary care center. This approach optimizes the use of simpls tools like the
hemogram for idestifying mflamunatory markers that distinguish betiveen those at risk of
devaloping PE and those not at risk of PE. Implementing such 2 triaging palicy can reduce not
only unnecessary raferrals to overbardensd healtheare facilities in lows-resource setfings amd
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halp in optimal otilization of expensive biomarkers for myproving the earky prediction of FE
and effactive use of available resources especizlly n lower smd middle meome comtries. This
approach will enable the early prediction of PE, allowing for close swrveillance and timely
imbervention of at tisk presmant wamsn which will have the potentizl to improve not caly the
immediate fp-maternal oubcomes but also long tenm fuhare baalth of both the mother and the
napnats. We suggest the wwe of AMC and PLE in early presmancy 23 practical cost-effective
tools for managing preguancy and predicting preeclampsia. particularly in settings with limited

TESDUICes.
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