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Abstract

Relevance. Examining the placenta could provide valuable insights into the effectiveness of preconception care, inform
pregnancy management strategies, and aid in planning future pregnancies.

Objective: comparative clinical and morphological characteristics of the "mother-patient-fetus" system in women with
preconception care and women without preconception care.

Methods. A prospective study compared maternal, perinatal and placental outcomes in a group of women who received
preconception 6 months prior to their current pregnancy and women who did not receive preconception prior to their current
pregnancy, provided that they also had placental histology. Clinical data were obtained from the medical records of the
mother and newborn in a comprehensive health information system. The examination of the placenta and the collection of
placental tissue fragments were carried out in accordance with the consensus recommendations of the Amsterdam Placental
Workshop Group.

Results. Women with preconception care suffered less from serious pregnancy complications, such as Preeclampsia
(4.3% vs. 11.6%; p=0.015) or gestational hypertension (7.9% vs. 15.2%; p=0.039). In the group of newborns from women
with preconception care, young children for gestational age are less common (10.4% vs. 19.5%; p=0.021), newborns have
fewer respiratory complications (14.0% vs. 23.8%; p=0.025) and antenatal fetal mortality (0.6% vs. 6.1%; p=0.006).
Histopathological results of maternal vascular malperfusion (12.8% vs. 29.9%; p<0.01), acute inflammation of the placenta
(4.9% vs. 11.6%; p=0.028) and chronic inflammation of the placenta (5.5% vs. 12.8%; p=0.022) are rare in the placentas of
women with preconception care, as well as macrophages are rare. chorial with meconium in the lamina and amniotic
membranes (7.9% vs. 16.5%; p=0.019).

Conclusion. Preconception care, aimed at improving the health of the mother, leads to a decrease in histopathological
findings in the placentas and an improvement in the perinatal outcome. Morphological examination of the placenta should be
an integral part of the strategy aimed at mitigating the adverse outcomes of current and subsequent pregnancy and childbirth
in women without preconception care.
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AktyanbHoCTb. VccnefoBaHue nnaueHTbl MOXET AaTb LEHHYI uHdopMaumio 06 9geKTMBHOCTU NOLATOTOBKM K
3a4aTuio, MomMoyb B pa3paboTke cTpaTervin BegeHus GepemMeHHOCTU M NnaHupoBaHni byayLinx 6epemMeHHOCTEN.

Llenb nccnepoBaHusi: CpaBHUTENBHAA KITMHUYECKAs 1 MOPGONOrMYecKas XapakTepuUcTka CUCTEMbI «MaTb-NaLeHTa-
NMOAY Y XEHLLUMH C NperpaBnaapHomn NOATrOTOBKOM W XeHLWH Be3 nperpaBngapHon NOAroTOBKY.

Metogbl. B npocnekTMBHOM MCCMEAOBaHWN CPaBHUBANW MAaTEPUHCKAN, NepuUHaTanbHbli UCXO4 U MOpdonornyeckie
[aHHble NnaueHTbl TPynnbl KEHWWH Y KOTOpbIX 3a 6 MecaueB Ao Tekyweit GepemeHHOCTW Oblna npoBefeHa
nperpaBugapHasl MOATOTOBKA M KEHLMH, He NPOXOAMBLUMX MperpaBuUAapHyl0 NOATOTOBKY OO HACTYMNEHUs TeKylen
BepemMeHHOCTI, MpX YCINIOBUM, YTO Y HWX Takke MPOBOAMNIOCH TMCTONOMMYECKOE MCCredoBaHWe nnaueHTbl. KnuHudeckue
[aHHble Oblnu MoMyyeHbl W3 MEOWMUMHCKMX 3anucell MaTepu U HOBOPOXAEHHOrO B KOMMNEKCHOW MeOULMHCKON
WHGOpMaLMOHHON cucTeme. MccnefoBaHue nnaueHTsl M OTOOP (hparMEHTOB TKaHU MnaueHTbl NPOBOAWMWCE B
COOTBETCTBMM C pekoMeHaaLmsaMu koHceHeyca Amsterdam Placental Workshop Group.

Pesynbtatbl. JXeHWWHbI C nNperpaBuaapHON MOATOTOBKOA PeXe CTpagany OT TakuX TSHKENbIX OCMOXHEHWNA
BepemeHHOCTY Kak npeaknamncus (4.3% npotue 11.6%; p=0.015) unwn rectaumoHHas runepteHans (7.9% npotue 15.2%;
p=0.039). B rpynne HOBOPOXOEHHbIX OT KEHLUMH C MperpaBugapHoOii MOATOTOBKOW pexe BCTpevanachb Manble Ans
recTaumoHHoro Bo3pacta HoopoxaeHHble (10.4% npotus 19.5%; p=0.021), pexe Habmoganucb pecnupaTopHble
OCrNOXHEHNs y HoBopoxaeHHbIX (14.0% npotue 23.8%; p=0.025) n cnyyau aHTeHatanbHoi ruberm nnoga (0.6% npotus
6.1%; p=0.006). B nnaueHTax XeHLWH C NperpaBnaapHoi NOArOTOBKON pexe BCTpeYanich rcTonaTonormiyeckine Haxoakm
MaTepuHckoit cocyancton manbnepdysum (12.8% npotus 29.9%; p<0,01), octporo BocnaneHus nnaueHTbl (4.9% npoTus
11.6%; p=0,028) n xpoHuyeckoro BocnaneHus nnaueHTsl (5.5% npotns 12.8%; p=0,022), a Takke pexe obHapyxu1BanuCh
Makpoarm ¢ MEKOHWEM B XOpUasbHOM NNAcTUHKe 1 aMH1OTUYECKUX obonoukax (7.9% npotus 16.5%; p=0,019).

BriBogb!I. [NperpaBuaapHas nogrotoBka, HaNpaBneHHas Ha yIyyleHne 300poBbS MaTepu, MPUBOAUT K YMEHBLUEHUHO
MMCTOMATONONMYECKUX HAXOAOK B MMaLEHTax M yMyylweHWo nepuHaTtansHoro ucxopa. Mopdonoryeckoe mccnenoBaHue
NNaLeHTbI AOIMKHO COCTaBMSATb HEOTLEMIIEMYHO YaCTb CTPATEruu, HanpaBneHHOM Ha CMArYeHne HeBNaronpuATHLIX NCXOL0B
TekyLLen 1 nocneaytoLien bepemMeHHOCT U poLoB Y KeHLuH 6e3 nperpaBuaapHoOI NOATOTOBKM.

Knrouesnble cnoea: npeepagudapHasi no02omoska, niayeHma, nepuHamarbHaiti Ucxod.
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3epTTeyain, MakcaTbl: nperpasuaanbobl AaliblHAblebl Oap sWenaeprae XsHe nperpaBuaanbibl AalbIHAbIFLI KOK,
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canbIcTbipabl. KnuHukanbik, AepekTep KeLeHAi MeauuUMHanblk, aknapatTbik, Kylegeri aHa MeH XaHa TyraH HapEeCTeHiH,
MeauuMHanblk xasbanapblHaH anbiHabl. [naueHTaHbl 3epTTey XaHe NnaueHTa TiHiHIH ChbiHbIKTapblH Tangay Amsterdam
Placental Workshop Group KOHCEHCYCbIHbIH, YCbIHBICTapbIHA CalKEC Xyprisinai.

Hatuxeci. Mpeaknamncus (4.3% kapcol 11.6%; p=0.015) Hemece recTaumsanbik runepteHauns (7.9% kapcbl 15.2%;
p=0.039) CMAKTbI XYKTINIKTIH, ayblp ackplHynapbiHaH nperpaBuganbabl AanbiHAbiFbl Oap afiengep a3 3apgan LUekTi.
lMperpaBupanbabl AanbiHabiFbl Gap siengepoeH WhIKKaH XaHa TyFaH HapecTenep ToDblHAA recTaumsnbik Kacka
apHanfaH KiwkeHTan Hapectenep cupek kesgecedi (10.4% wapcol 19.5%; p=0.021), xana TyraH HapecTenepae
pecnupatopnblk, ackbiHynap (14.0% kapcbl 23.8%; p=0.025) xaHe ypbIKTbiH, aHTeHaTanbdbl enimi xargainapsl (0.6%
kapcol 6.1%; p=0.006) a3 bankangs!.

MperpaBupanbabl  JanbiHablFbl  Gap  sWengepdid  NMnaueHTanapblHga aHarnblk —Tamblprbl  MannepdysusHbiH,
rMctonatonormsanblk Hatwkenepi (12.8% wkapcbl 29.9%; p<0,01), nnaueHTaHbiH, xepen kabbiHybl (4.9% kapcbl 11.6%;
p=0,028) xoHe nnaueHTaHbIH, CO3biMManbl KabbiHybl (5.5% kapcbl 12.8%; p=0,022) cupek ke3aecedi, COHbIMEH KaTap
Xopuanb[pbl MacTUHaga XaHe aMHUOTUKanbIK Kabbiklwanapaa (7.9% kapcbl 16.5%; p=0,019) mekoHuiti 6ap Makpodartap
as kesgeceni.

KopbITbIHAbL. AHaHblH, [eHCaynbiFblH KakcapTyra OarbiTTanFaH nperpaBuaapibl  AaibiHAbIK - NnaueHTagarb
MMCTONATONOTMANbIK HITWXENEPiH, TOMEHLEYiHe XaHe nepuHaTanfblk, HaTWXKeEHIH, KakcapybliHa akeneqi. MnaueHTaHbIH,
Mopdonorusanbik 3epTTeyi NperpaBuaapnbl AaiblHABIKCHI3 alienaepae arbiMaasbl XaHe KeiHri XyKTinik neH 6ocaHyabiH
KOMNalcbl3 HaTWXENEPiH asanTyra barbiTTanFaH cTpaTerusiHbIH, axbipamac 6eniri Gonybl Kepex.

TyliiH ce3dep: npeepasudarnsObi dalibHObIK, NnaueHma, nepuHamanobik Hamuxe.
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Introduction Ne6) and written informed consent was obtained from all

Making sure both the mother and newborn stay healthy ~ participants for the use of their clinical and placental
is a key focus for public health systems around the world. ~ morphological data for research purposes.
The  preconception  period—before  or  between In accordance with the study objectives, participants
pregnancies—provides a crucial window of opportunity to  were divided into two groups: "with preconception
improve women's health, promote healthy lifestyles, and  preparation" and "without preconception preparation.”
identify risk factors for targeted interventions. Growing The preconception preparation group included women
evidence suggests that the health status of both partners ~ who had undergone preconception care at least six months
during this period plays a significant role in fertility and  before their current pregnancy and whose placentas
perinatal outcomes [3, 29, 32, 30, 28]. However, adverse  underwent histological examination.

birth outcomes remain a major global public health The non-preconception preparation group included

challenge, contributing to increased morbidity, mortality, =~ women who had not undergone preconception care before

and healthcare costs. their current pregnancy, but whose placentas were also
Preconception care has been shown to reduce the risk  subjected to histological examination.

of preterm birth, low birth weight, congenital anomalies, and Placentas were sent for histological examination based

intrauterine growth restriction. However, most previous  on the following indications:

studies have focused on clinical characteristics rather than 1. Maternal factors: Thyroid disorders, autoimmune

investigating the impact of preconception preparation on  diseases, hypertensive disorders, hypothyroidism, kidney
placental histopathology in relation to maternal and fetal ~ disease, coagulopathies chronic and conditions such as
conditions. Examining the placenta in this context could  diabetes.

provide valuable insights into the effectiveness of 2. Pregnancy complications: Gestational hypertension,
preconception care, inform pregnancy management  Gestational diabetes and preterm birth.
strategies, and aid in planning future pregnancies. 3. Fetal/newborn factors: Antenatal fetal death or early
This study aims to compare the clinical and  neonatal death, birth weight below the 10th percentile,
morphological characteristics of the Maternal-Placental-  suspected infection or sepsis, an Apgar score of <6 at 5
Fetal system in women who underwent preconception  minutes, or the need for respiratory support beyond 10
preparation versus those who did not. minutes.
Materials and methods 4. Placental abnormalities: Deviations in placental mass
Study design or umbilical cord length, marginal or membrane insertion of

This prospective study included women who received  the umbilical cord, and structural abnormalities of the
medical care for delivery - either by vaginal birth or  placenta.
cesarean section - at the Regional Clinical Hospital in Exclusion Criteria: women with multiple pregnancies,
Karaganda, Kazakhstan, between January 1, 2018, and  chromosomal abnormalities, or congenital malformations of
January 1, 2023. The study was approved by the Bioethics ~ the newborn were excluded from the study.
Committee of Karaganda Medical University (06.02.2022 Collection of clinical and morphological data
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Clinical data were obtained from maternal and neonatal
medical records within an integrated medical information
system.

Obstetric data included gestational age at delivery,
mode of delivery, and the presence of pregnancy-related
pathologies. Maternal conditions assessed included
hypertensive disorders and diabetes mellitus, while fetal
and neonatal conditions included small for gestational age
(SGA) and macrosomia.

Neonatal data encompassed clinical diagnoses of
perinatal asphyxia and neonatal infections requiring
intensive care, as well as antenatal fetal demise and
neonatal death.

Morphological data were obtained from perinatal
pathologists who conducted histopathological examinations
of the placentas.

A summary of the clinical data for the study groups is
presented in Table 1.

Table 1.
Demographic and clinical characteristics of the study groups.
. Preconception preparation Non-preconception preparation i
Variables n (%) (n=164) n (%) (n=164) P-value
18-30 106 (64.6) 18-30 121 (73.8) 0.106
Women's age, year 31-40 48 (29.3) 31-40 39 (23.8)
41-45 10 (6.1) 41-45 4(24)
<18.5 24 (14.6) <18.5 32 (19.5) 0.136
18.5-24.9 89 (54.3) 18.5-24.9 79 (48.2)
2
e 25-30 39 (23.8) 25-30 48 (29.3)
>30 12 (7.3) >30 5(3.0)
Systolic blood pressure/ >129/>84 11(6.7)/9(5.5) <129/<84 9(5.5) /6 (3.7) |0.413/0.603
Diastolic blood pressure 120-129/80-84 |79(48.2)/114(69.5) | 120-129/80-84 [91(55.5)/121(73.8)
before pregnancy <120/ <80 74 (45.1) 141 (25.0) <120/ <80 64 (39.0)/ 37 (22.5)
. yes 4(2.4) yes 10 (6.1) 0.102
SITETg no 160 (97.6) no 154 (93.9)
Alcohol consumption yes 3(1.8) yes 5(3.0) 0.475
before pregnancy
(22 times per month) no 161 (98.2) no 159 (97.0)
: : school 25(15.2) school 37 (22.6) 0.091
e higher 139 (84.8) higher 127 (77.4)
<28 8 (4.9) <28 17 (10.4) 0.128
‘ _ 28-31 14 (8.5) 28-31 11(6.7)
Gestation period, weeks 32-36 42 (25.6) 32-36 51 (31.1)
>36 100 (61.0) >36 85 (51.8)
Prelabor rupture of yes 19 (11.6) yes 11(6.7) 0.204
amniotic membranes no 145 (88.4) no 153 (83.5)
. yes 6 (3.7) yes 5(3.0) 0.760
Fleezhit g no 158 (96.3) no 159 (97.0)
vaginal birth 133 (81.1) vaginal birth 129 (78.7) 0.573
Delivery planned CS 14 (8.5) planned CS 12 (7.3)
emergency CS 17 (10.4) emergency CS 23 (14.0)
male 89 (54.3) male 85 (51.8)
GEEEr @t D mersa female 75 (45.7) female 79 (48.2)

Abbreviations: CS - cesarean section.
* p1<0.05 statistically significant differences between the group with pregravid preparation and the group without pregravid

preparation.

Definitions

Preconception care refers to a set of interventions
designed to identify and modify biomedical, behavioral, and
social risk factors that may impact a woman's health or
pregnancy outcome. These interventions focus on
prevention and management, emphasizing factors that
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should be addressed before conception to improve
maternal and fetal health [7, 34].

Definitions of Maternal Conditions

Preeclampsia was defined as blood pressure =140/90
mmHg after 20 weeks of gestation, accompanied by



Original article

Science & Healthcare, 2025 Vol. 27 (6)

proteinuria (>0.3 g per day) or severe symptoms in a
previously normotensive woman [9].

Chronic arterial hypertension (CAH) was defined as
systolic blood pressure =140 mmHg or diastolic blood
pressure 290 mmHg on two separate occasions before 20
weeks of gestation [20].

Gestational hypertension was defined as newly
diagnosed systolic blood pressure =140 mmHg and/or
diastolic blood pressure =290 mmHg, measured at least
twice, 4 hours apart, after 20 weeks of gestation, persisting
up to one week postpartum, in the absence of systemic
maternal organ damage [20].

Pregestational diabetes mellitus was diagnosed before
pregnancy, based on a glycosylated hemoglobin (HbA1c)
level >6.5% [44].

Gestational diabetes mellitus was diagnosed in
pregnant women without a prior history of diabetes if at
least two of the following criteria were met during a 3-hour,
100 g oral glucose tolerance test conducted between 24
and 28 weeks of gestation: fasting glucose 295 mg/dL, 1-
hour glucose 2180 mg/dL, 2-hour glucose =155 mg/dL, or
3-hour glucose 2140 mg/dL [44].

Definitions of Neonatal and Perinatal Outcomes

Gestational age was determined based on the last
menstrual period and confirmed by ultrasound. If first-
trimester ultrasound dating differed by more than one week
from menstrual dating, ultrasound measurements were
used exclusively [15].

Small-for-gestational-age (SGA) neonates were defined
as having a birth weight below the 10th percentile for
gestational age at delivery.

Macrosomia is when a baby is born with a weight that is
significantly higher than average of 24000 g at birth [5, 8].

Perinatal asphyxia was defined as a clinical diagnosis of
birth asphyxia in the neonatal intensive care unit (NICU).

Birth asphyxia was characterized by progressive
hypoxemia, hypercapnia, metabolic acidosis, and multiple
organ failure.

Neonatal infection was defined as a clinical diagnosis of
infection in the NICU.

Early neonatal death refers to the death of a newborn
within the first seven days after birth.

Antenatal fetal death was defined as fetal demise
occurring after 20 weeks of gestation, confirmed via
ultrasound before delivery [2, 50].

Early neonatal death was defined as the death of a live-
born infant within the first seven days of life.

Placental abruption was diagnosed based on clinical
findings, including vaginal bleeding, abdominal pain, and
the presence of a retroplacental blood clot unrelated to
placenta previa or uterine rupture [10].

Placental Histopathology

Placental injury patterns were categorized based on the
Amsterdam criteria [24]:

Maternal vascular malperfusion (MVM) was diagnosed
based on histopathological findings indicative of impaired
maternal blood flow to the placenta. These included:

e Central or peripheral infarctions affecting >10% of
placental villi

o Acute atherosis of the basal plate or decidual arteries

e Hypertrophy of the muscular layer of basal plate
arteries
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o Thickening of arteriolar walls in the amniotic
membranes [18, 38, 42].

Fetal vascular malperfusion (FVM) refers to a condition
where there is reduced or no blood flow to the fetal part of
the placenta. Diagnostic criteria included:

o Two or more medium-to-large areas of avascular villi
or villi with stromal-vascular karyorrhexis

o Three or more small areas of avascular villi or villi with
stromal-vascular karyorrhexis

o Thrombosis within large fetal vessels and/or vascular
obliteration in stem villi [39, 37, 40, 48, 49].

Acute inflammatory placental injury was diagnosed by
the presence of neutrophilic infiltration in the chorionic plate,
fetal membranes (chorioamnionitis), or fetal vessels
(funisitis) [24].

Chronic inflammatory placental damage is a lesion of
the chorionic villi, characterized by the accumulation of
small lymphocytes with a stromal reaction in the terminal
chorionic villi and an increased number of fetal
macrophages [16, 22].

Histological examination of the placenta

Placental examination and tissue collection were
conducted in accordance with the Amsterdam Placental
Workshop Group consensus recommendations [24].
Immediately after delivery, placentas were submitted for
examination and processed following standard biosafety
protocols.

Placentas were fixed in 10% formalin for 24-48 hours
before undergoing routine histological processing. Each
placenta was systematically evaluated, including:

 Photographic documentation of both the maternal and
fetal surfaces

o Measurement and weighing (excluding amniotic
membranes)

o Macroscopic examination of sectioned surfaces

For histological examination, the following tissue
samples were collected:

o Two rolls of amniotic membranes

o Two umbilical cord fragments

o Two full-thickness placental sections

o Representative samples of any identified lesions

All tissue samples were processed using standard
histological techniques and stained with hematoxylin and
eosin (H&E) according to a standardized protocol.

Statistical analysis

Statistical analysis was conducted using IBM SPSS
Statistics 22. Group differences were assessed using the
Mann-Whitney U test and the ¥ test. A p-value < 0.05 was
considered statistically significant.

Results

A comparison of the maternal part of the Maternal-
Placental-Fetal system

The clinical conditions found in women from the study
groups are summarized in the table 2.

In the preconception preparation group, hypertensive
disorders were diagnosed in 29 (17.7%) cases, including
preeclampsia in 13 (44.8%), chronic arterial hypertension in 9
(31%), and gestational hypertension in 7 (24.2%). Diabetes
mellitus was observed in 15 (9.2%) women, of whom 6 (40%)
had pregestational diabetes mellitus (type 1 or type 2), and 9
(60%) had gestational diabetes meliitus. Other chronic
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conditions, such as chronic pyelonephritis and thyroid disease,
were reported in 27 (16.5%) cases. The postpartum period was
complicated by bleeding in 3 (1.8%) cases, but there were no
maternal deaths in this group.

In  the non-preconception  preparation  group,
hypertensive disorders were more prevalent, affecting 50
(38.0%) women. Among them, preeclampsia occurred in 19
(38%), CAH in 6 (12.0%), and gestational hypertension in
25 (50.0%). Diabetes mellitus was diagnosed in 16 (9.8%)
women, equally distributed between pregestational diabetes
mellitus (8 cases, 50%) and gestational diabetes mellitus (8

cases, 50%). Other chronic conditions, including chronic
pyelonephritis and thyroid disease, were recorded in 34
(20.7%) cases. Postpartum bleeding was observed in 5
(3.0%) cases. Notably, there was one maternal death in this
group, attributed to bilateral purulent-necrotic pyelonephritis
with abscess formation, complicated by the development of
a systemic inflammatory response.

Comparative Analysis of the Fetal Compartment in the
Maternal-Placental-Fetal System

The diagnoses of newborns and cases of perinatal
mortality in the study groups are presented in Table 2.

Table 2.

The clinical and morphological characteristics of the maternal, fetal, and placental compartments of the «Maternal -

Placental - Fetal» system.

Clinical and morphological Preconception preparation Non-preconception P-value
characteristics, n (%) (n=164) preparation (n=164)
Preeclampsia 7(4.3) 19 (11.6) 0.015*
Chronic arterial hypertension 9(5.5) 6(3.7) 0.428
Gestational hypertension 13(7.9) 25(15.2) 0.039*
«Mothers Pregestational diabetes mellitus 6(3.7) 8(4.9) 0.585
Gestational diabetes mellitus 9 (5.5) 8 (4.9) 0.804
Other chronic conditions' 27 (16.5) 34 (20.7) 0.321
Postpartum hemorrhage 3(1.8) 5(3.0) 0.475
Maternal death 0 1(0.6) 0.317
SGA 17 (10.4) 32 (19.5) 0.021*
Macrosomia 14 (8.5) 23 (14.0) 0.117
(Fetus/ Perinatal Asphyxia 8 (4.9) 19 (11.6) 0.028*
newbormy Neonatal Infection 14 (8.5) 25(15.2) 0.061
Respiratory Problems? 23 (14.0) 39 (23.8) 0.025*
Antenatal Fetal Death 1(0.6) 10 (6.1) 0.006*
Early Neonatal Death 3(1.8) 2(2.4) 0.653
Maternal Vascular Malperfusion 21(12.8) 49 (29.9) <0,01*
Fetal Vascular Malperfusion 12(7.3) 18 (11.0) 0.251
«Placenta» | Acute Inflammatory Lesions 8 (4.9) 19 (11.6) 0.028*
Chronic Inflammatory Lesions 9 (5.5) 21(12.8) 0.022*
Meconium? 13(7.9) 27 (16.5) 0.019*

Abbreviations:  SGA - Small for Gestational Age (SGA)

1 - Chronic diseases of the kidneys (e.g., pyelonephritis), thyroid gland (e.g., hypothyroidism, hyperthyroidism, and

autoimmune thyroiditis).

2 — Respiratory complications in newborns, including transient tachypnea of the newborn, meconium aspiration, respiratory
distress syndrome, asphyxia, and the need for oxygen therapy or intubation.

3 - Macrophages containing meconium in the chorionic plate and amniotic membranes.

p1<0.05 — Statistically significant differences between the group with preconception care and the group without

preconception care.

In the group with preconception care, there were 17
(10.4%) cases of fetal growth restriction and 14 (8.5%)
cases of macrosomia. Perinatal asphyxia was diagnosed in
8 (4.9%) cases. Neonatal infection was identified in 14
(8.5%) newborns. Respiratory problems, including transient
tachypnea of the newborn, meconium aspiration, respiratory
distress syndrome, asphyxia, and the need for oxygen
therapy or intubation, were observed in 23 (14.0%)
newborns. There was 1 (0.6%) case of antenatal fetal death
and 3 (1.8%) cases of early neonatal mortality in this group.

In the group without preconception care, there were 32
(19.5%) cases of FGR and 23 (14.0%) cases of
macrosomia. Perinatal asphyxia was diagnosed in 19
(11.6%) cases. Neonatal infection was identified in 25

(15.2%) newborns. Respiratory problems were observed in
39 (23.8%) newborns. There were 10 (6.1%) cases of
antenatal fetal death and 2 (2.4%) cases of neonatal
mortality.

Comparative analysis of placental findings

Histopathological findings in the placentas are
presented in Table 2.

In the group that received preconception care, maternal
vascular malperfusion was found in 21 (12.8%) placentas,
while fetal vascular malperfusion was found in 12 (7.3%)
placentas. Acute infllmmatory issues, such as
chorioamnionitis, funisitis, and inflammation of the blood
vessels in the chorionic plate, were present in 8 (4.9%)
placentas. Chronic inflammation was observed in 9 (5.5%)
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placentas. Macrophages containing meconium in the
chorionic plate and amniotic membranes were observed in
13 (7.9%) placentas.

In the group without preconception care, maternal
vascular malperfusion was detected in 49 (29.9%)
placentas. Signs of fetal vascular malperfusion were found
in 18 placentas (11.0%). Acute inflammation was present in
19 placentas (11.6%), while chronic inflammation was
observed in 21 placentas (12.8%). Macrophages containing
meconium were found in the chorionic plate and amniotic
membranes of 27 placentas (16.5%).

Discussion

This study presents a comparative clinical and
morphological analysis of the "Maternal-Placental-Fetal"
system in women who underwent preconception care at
least six months before the current pregnancy and those
who did not receive preconception care before the current
pregnancy.

The clinical data showed that women who didn’t receive
preconception care were more likely to experience severe
pregnancy complications compared to those who did.
Specifically, they had higher rates of preeclampsia (11.6%
vs. 4.3%; p=0.015) and gestational hypertension (15.2% vs.
7.9%; p=0.039). These results align with other studies that
link preconception care to a lower risk of maternal
complications. Our findings are consistent with those of
other studies that associate preconception care with a
reduced risk of maternal complications [1, 14, 17, 36].

Secondly, we found that women without preconception
care were more likely than those who underwent
preconception care to give birth to SGA newborns (19.5%
vs. 10.4%; p=0.021). Additionally, respiratory complications
in newborns, including transient tachypnea of the newborn,
meconium  aspiration, respiratory distress syndrome,
asphyxia, and the need for oxygen therapy or intubation,
were more frequently observed (23.8% vs. 14.6%;
p=0.025), along with perinatal asphyxia (11.6% vs. 4.9%;
p=0.028) and antenatal fetal death (6.1% vs. 0.6%;
p=0.006). These findings are consistent with previously
published studies indicating that the absence of
preconception care is associated with increased neonatal
morbidity and mortality, stillbirth, and low birth weight [19,
33, 45, 47]. We believe that this is primarily due to maternal
health conditions, which serve as a predisposing
background factor in the antenatal period, increasing the
vulnerability of the fetal nervous and cardiovascular
systems in postnatal life. Birth and the transition from
intrauterine to independent existence are significant
stressors for the fetus and newborn. In the presence of
maternal infections, these stressors may disrupt
compensatory-adaptive mechanisms, leading to episodes of
sudden neonatal asphyxia and postnatal collapse of the
vascular and respiratory systems.

Furthermore, we observed a significant increase in the
frequency of maternal vascular malperfusion (MVM) in the
placentas of women without preconception care (29.9% vs.
12.8%; p<0.01). Notably, preconception blood pressure did not
differ between the groups, indicating that the observed
maternal vascular malperfusion in the group without
preconception care was not related to any preexisting
hypertensive condition that could have influenced the resullts.
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Maternal vascular malperfusion represents a placental
abnormality affecting maternal vascular function and blood
circulation, often associated with an increased risk of
adverse fetal outcomes [6, 18, 35, 41] as well as maternal
hypertensive disorders and cardiovascular diseases [43,
46). As expected [11, 13, 27, 31], our study found that
women with placental signs of maternal vascular
malperfusion were more likely to have chronic diseases,
develop preeclampsia, and give birth to preterm babies.

It's important to note that not all women with maternal
vascular malperfusion developed these complications. Also,
in the group without preconception care, placental signs of
maternal vascular malperfusion were more commonly seen
in pregnancies where no maternal diseases were
diagnosed. This suggests that, in some cases, the vascular
abnormalities in this group may indicate a specific vascular
susceptibility phenotype and/or undiagnosed maternal
cardiovascular risk factors before or during pregnancy.

We also observed an increased frequency of acute
placental inflammation in the group without preconception care
(11.6% vs. 4.9%; p=0.028), which in some cases may be
aftributed to undiagnosed infections prior to conception.
Additionally, we found a higher frequency of chronic
inflammatory placental lesions of unknown etiology in women
without preconception care (12.8% vs. 5.5%; p=0.022). The
etiology of chronic placental inflammation remains unclear;
however, it is believed to involve chronic microbial infection and
the maternal immune response to fetal antigens [26]. We
hypothesize that, in some cases in our study, the increased
frequency of chronic inflammatory placental lesions in women
without preconception care may be linked to pre-pregnancy
maternal health conditions that affect the body's ability to adapt
adequately to pregnancy. This idea is indirectly supported by
the trend we observed, where smoking was more common in
the group without preconception care. Smoking may contribute
to increased systemic inflammation [4, 12, 21]. Further
research is needed to better understand the pathophysiological
links between maternal preconception care and chronic
placental inflammation.

In this study was found an increased frequency of
placentas with macrophages containing meconium in the
chorionic plate and amniotic membranes in women without
preconception care (16.5% vs. 7.9%; p=0.019). This may be
associated with fetal distress, such as hypoxia or infection,
as demonstrated in previous studies [23, 25].

Taken together, these findings suggest that placental
morphological examination should be an integral part of
strategies aimed at mitigating adverse pregnancy and birth
outcomes in women without preconception care.

The strengths of this study include the comparative
analysis of clinical and morphological factors within the
"mother-placenta-fetus” system in the context of preconception
care versus its absence. An additional advantage is the
systematic data collection and placental sample examination
conducted in accordance with a strict protocol.

A limitation of this study is that, although we applied the
criteria of the Amsterdam Consensus Statement [24], which
include sub classification by stage and/or severity, we only
assessed the presence or absence of each pathological
feature without considering its stage or severity. A more
detailed evaluation of the impact of the stage and/or
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severity of each placental pathological finding on adverse
outcomes is an important objective for future research.

Thus, we found that women without preconception care
were more likely to experience severe pregnancy complications
such as preeclampsia and gestational hypertension. In the
newbomns of women without preconception care, there was a
higher incidence of small-for-gestational-age babies, respiratory
complications, and cases of antenatal fetal death. Taken
together, these results confirm that preconception care leads to
improved perinatal outcomes.

We also identified that women without preconception care
were at increased risk for maternal vascular malperfusion,
chronic placental inflammation, and more frequent presence of
macrophages containing meconium in the chorionic plate and
amniotic membranes, which indicates chronic or prolonged
fetal hypoxia and placental dysfunction. These findings
complement and expand the understanding of the impact of
preventive medical interventions prior to pregnancy on
structural placental changes.

The results of the study confirm that preconception care
aimed at improving maternal health  reduces
histopathological findings in placentas and improves
perinatal outcomes.
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