Atagoy S.S., Penzhoyan G.A., Karakhalis L.Yu.
Cause and effect of preterm prelabor rupture of membranes during pregnancy: An observational cohort study

https://doi.org/10.25207/1608-6228-2025-32-2-15-28 P — m:c BY 4.0

UDC 618.345-008.811.1

Cause and effect of preterm prelabor rupture of membranes during pregnancy:
An observational cohort study

Semen S. Atagoy*?, Grigoriy A. Penzhoyan', Liudmila Yu. Karakhalis'™

! Kuban State Medical University, Ministry of Health of the Russian Federation, Mitrofana Sedina str., 4, Krasnodar, 350063,
Russia
2Children’s Regional Clinical Hospital, Ministry of Health of Krasnodar Krai, Pobedy Square, 1, Krasnodar, 350053, Russia

ABSTRACT

Background. Preterm prelabor rupture of membranes constitutes a pregnancy complication that accompanies preterm labor. Since this
complication increases neonatal and maternal morbidity and mortality, it is relevant to conduct studies on the effect that the length of the
latency period in preterm prelabor rupture of membranes has on the health status of the mother and child. Objective. To identify risk factors
for preterm prelabor rupture of membranes in order to predict complications in subsequent pregnancies (possibly with the use of artificial
intelligence). Methods. We conducted an observational cohort study examining the medical records of 82 pregnant women aged 18 to 43
years at 25-36 weeks of gestation diagnosed with preterm prelabor rupture of membranes (medical histories of pregnant women, labor re-
cords, and medical records of newborns). The study was conducted at the Perinatal Center of the Children’s Regional Clinical Hospital of
the Ministry of Health of Krasnodar Krai. The medical records of pregnant women and newborns delivered in 2022-2023 were examined.
A total of 1675 labor records were analyzed, of which 82 (4.9%) were selected as consistent with the “diagnosis of preterm prelabor rupture
of membranes” (i.e., breaking of waters before 37 weeks). Depending on the length of the latency period, all subjects were divided into three
groups: Group 1 (n = 35) with the latency period lasting from 12 to 24 hours; Group 2 (n = 8) with the latency period lasting from 24 to
48 hours; Group 3 (n = 39) with the latency period lasting from 48 hours and more. The study examined the anthropometric data of pregnant
women and newborns, reproductive history, the course of current pregnancies, their outcomes, laboratory data, and the health status of
newborns according to medical records. The statistical analysis was performed using Statistica 13.3 (Tibco, USA). The generally accepted
level of statistical significance p = 0.05 was adopted. Results. The most significant differences between the groups of patients with preterm
prelabor rupture of membranes were observed in the number of smoking fathers, pregnancy duration, and endometrial echo on ultrasound
after delivery. Such information provides a means to predict the course of subsequent pregnancies and can identify a group of patients in
need of obstetric rehabilitation. Conclusion. The analysis of somatic and reproductive history and the course of current pregnancies, as well
as the assessment of neonatal health, served as the basis for developing a program for patients with a history of preterm prelabor rupture of
membranes and in need of obstetric rehabilitation.
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AHHOTAIOUA

Benenne. OnHUM M3 OCIOKHEHUH OEPEMEHHOCTH SIBJIIETCS IIPEXKICBPEMEHHBIN pa3phIB IUIOTHBIX 000JI0YEK, KOTOPBIH COIYy TCTBYET Ipe-
XKAEBPEMEHHBIM POJiaM, YTO IPUBOANT K MOBBIIICHUIO HEOHATAIBHOM N MaTepPUHCKOI 3a0071€BaeMOCTH U CMEPTHOCTH H JIETIaeT aKTyallb-
HBIM HPOBEJCHUE UCCIEIOBAHUH M0 U3yUSHHIO BIUSHUS JIHTEIHOCTH O€3BOJHOTO NMEPHOAA MPU MPEXICBPEMEHHOM Pa3phIBe MIOIHBIX
000J104eK Ha COCTOSIHHE MaTepH U pebeHka. Lless ncciienoBannst — onpeneauTh GaKTopbl PUCKa MPEKAEBPEMEHHOT'0 pa3phIBa IIOIHBIX
000J104eK JJIT TPOTHO3MPOBAHUS OCJIIOXKHEHHUI NPH MIaHWPOBAHHH MOCIEAYIOMHNX OepeMEeHHOCTeH (BO3MOXKHO IMPH MOMOIIU HCKYCCT-
BEHHOT0 NHTeIUIeKkTa). MeToasl. [IpoBeneHo HabIIOaTETPHOE KOTOPTHOE HCCIIEIOBAaHNE METUIIMHCKOM TOKyMeHTanuu y 82 6epeMeHHBIX
JKSHILMH B Bo3pacTe oT 18 10 43 neT npu cpoke 6epeMeHHOCTH 25—36 Heeb ¢ AMarHO30M «IIPEKIEBPEMEHHBIN pa3phIB INIOJHBIX 000110~
4eKk» (MCTOpHU O0JIe3HH OepeMEHHBIX, HCTOPUH POAOB, MEIUIIMHCKHE KapThl HOBOPOXKACHHBIX). VcciaenoBanue nposeaeHo Ha 6a3e nepu-
HaTaJBHOTO IIEHTPa TOCYAapPCTBEHHOTO OIO/PKETHOTO YUPEXACHHs 3paBoOXpaHeHHs «/JleTckas kpaeBas KIMHHYecKas O0oIbHHIA» Mu-
HUCTEPCTBA 37paBooxpaHeHns KpacHomapckoro kpasi. AHaIH3MPOBATACh MEAUIIUHCKAS JOKYMEHTANsI OEPEMEHHBIX 1 HOBOPOXK/ICHHBIX,
pomopaspemnieHHbIX B iepuof ¢ 2022 mo 2023 rox. [Ipoananusuposano 1675 nctopuit ponos, u3 KOTOpsIX 0ToOpano 82 (4,9 %), cooTBeTCT-
BYIOILIHE «AUarHO3y MPeXIeBPEMEHHBIN pa3pbIB IJIOAHBIX 000704eK» (0TXO0XKeHHE BOI 10 IoaHOH 37 Henenn). Mccnenyemble B 3aBUCUMO-
CTH OT JJIUTEIBHOCTH 0€3BOIHOTO IIepro/ia ObUIN pa3feeHbl Ha TPH TPYNIIEL 1-s1 rpynma (n = 35) — AmuTenbHOCTh 0€3BOTHOTO Meproia
oT 12 10 24 gacos; 2-s1 rpynmna (n = 8) — AIUTENBHOCTH 0€3BOHOTO Niepruoaa oT 24 10 48 yacoB u 3-s rpynma (n = 39) — ATUTENBHOCTH
0e3BogHOrO meproaa ot 48 yacoB u Gornee. M3yyeHbI aHTPONOMETPHUECKUE JaHHBIE OEPEMEHHBIX H HOBOPOXKACHHBIX, PEPOIYKTHBHBIN
aHaMHe3, TeYeHUE HACTOsIeH OePeMEHHOCTH, €€ UCXO/bl; JaHHbIC 1a00paTOPHOro UCCIIEJOBaHH, COCTOSIHUE HOBOPOXKICHHBIX MO MEAH-
LIUHCKOW JTokyMeHTanuu. CTaTUCTUYECKUI aHATU3 TIPOBENICH C HCIOIb30BaHueM mporpaMmel Statistica 13.3 (Tibco, CILIA). Mcnons3oBan
OOIIETPUHATHIH YPOBEHb CTaTUCTHUECKOH 3HauuMocTH p = 0,05. Pe3yabraTel. HanGonee 3HaunMbIMu OBIITH pa3aHdus TPYII C IIPexae-
BPEMEHHBIM Pa3phIBOM IUIOAHBIX 00070UeK C TaKMMHM (haKTOpaMH, KaKk 9acTOTa KypeHHs OTIa pebeHKa, CPOK POJOB, YIBTPa3BYKOBOE
Uccie0BaHNe BeTMIHHBI M-3X0 mocie ponoB. Takoro poaa nHGOpMAIHs O3BOJSAET IPOrHO3UPOBATH TCUCHHUE MOCIESIYIOLINX OepeMeHHO-
CTei ¥ criocoOHa BEISIBUTH IPYIITY MAIMEHTOK, KOTOPEIM HE00X0INMa aKyepcKas peaduiauranus. 3akarodenne. OCHOBOH 11 pa3paboT-
KH IIPOTpaMMBI JIIS TAIHEHTOK, NMEIOIINX B aHAMHe3€e MPeX AeBPEMEHHBIH Pa3phIB MIIOMHBIX 000JI0YEK U HYKAAIOMHKXCSA B aKyIIepCKOi
peabrInTaINy, SBUJICS IPOBEICHHBIN aHAJIN3 COMAaTHYECKOT0, PENPOLyKTHBHOTO aHAMHE3a, TEUCHHsI HACTOs el OepeMEHHOCTH U OIIEHKa
3/I0POBBSI HOBOPOXK ICHHBIX.

KJIIOUEBBIE CJIOBA: mpexeBpeMEeHHBINH pa3phIB INIOJHBIX 000I0UEK, COCTOSHIE MaTEePH U ILI0Ja, PCaOMITHTa s
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INTRODUCTION

Preterm prelabor rupture of membranes (PPROM) consti-
tutes a serious pregnancy complication that often accompanies
preterm labor, contributing to neonatal and maternal morbidity
and mortality [1-4]. According to the literature, PPROM inci-
dence before 37 and 34 weeks of gestation amounts to 2-3%
and less than 1%, respectively, i.e., it increases with increasing
gestational age [5, 6]. The obstetric community believes that
it is extremely difficult to identify the main cause of PPROM.
This is primarily attributed to a number of provoking factors.
These factors include childhood infections, especially at the
age of menstruation onset, age of pregnant women, history of
abortions, history of inflammation, and other factors described
in the literature [1, 3, 6]. However, few studies examine and
compare risk factors for PPROM at different lengths of the
latency period; they primarily focus on the gestational pa-
thology, gestational infections, polyhydramnios, and multiple
pregnancies [7].

Some works report that the normal course of pregnancy is re-
lated to the functional status of the respiratory system and that
detected respiratory disorders lead to threatened miscarriage
in 36% of pregnant women and cause inflammatory changes
in fetal membranes; all this is accompanied by oligohydram-
nios in 8% and polyhydramnios in 18% of pregnant women!
[8, 9]. However, it is not objective to consider only the me-
chanical causes of PPROM in the presence of polyhydramnios
or only the infection factor leading to the inflammation of fe-
tal membranes, which accompanies their preterm rupture. In
identifying the causes of PPROM, it is necessary to take into
account the effect of extragenital pathology in patients, as well
as pregnancy complications. Current studies examine the ef-
fect of anemia on PPROM, which remains to be confirmed. In
pregnant women aged over 30 years with respiratory diseases,
these disorders are reported to affect the incidence of preterm
labor, which amounts to 6.7% [10], and, as is well known,
preterm labor is often accompanied by PPROM (in 40%)>
[8, 9]. In this connection, the identification of PPROM risk fac-
tors in pregnant women constitutes an important task aimed at
improving the health of both mothers and their children, which
will undoubtedly have an impact on demographic indicators.

The study aims to identify preterm prelabor rupture of mem-
branes risk factors for predicting complications in subsequent
pregnancies with the use of artificial intelligence.

METHODS
Study design

An observational cohort study was conducted. The study ex-
amined the medical records of 82 pregnant women aged 18 to
43 years at 25-36 weeks of gestation diagnosed with PPROM
(medical histories of pregnant women, labor records, and med-
ical records of newborns).

Study conditions

The study was conducted at the Perinatal Center of the Chil-
dren’s Regional Clinical Hospital of the Ministry of Health of
Krasnodar Krai. The medical records of pregnant women and
newborns delivered in 2022-2023 were analyzed.
Eligibility criteria
Inclusion criteria

Medical records of pregnant women aged 18 to 43 years
(singleton pregnancy) and PPROM (latency period of over
12 hours) at 25 to 36 weeks of gestation (preterm labor).
Exclusion criteria

Medical records of pregnant women under 18 and over 45
years of age; with severe extragenital pathology; multiple
pregnancies; fetal malformations; patients who became preg-
nant using assisted reproductive technologies.

Removal criteria

Medical records of pregnant women with a latency period of
under 12 hours and patients whose records lacked the informa-
tion necessary for the analysis.

Description of eligibility criteria (diagnostic criteria)

The selection of records involved establishing the PPROM
diagnosis (i.e., breaking of waters before 37 weeks)?®, as well
as an analysis of the anthropometric parameters, medical and
reproductive histories, and the course of current pregnancies.
Selection of group members

The eligibility criteria were used to select the medical re-
cords of pregnant women for the groups. A total of 1675 la-
bor records were analyzed, of which 82 (4.9%) were selected
as consistent with PPROM (i.e., breaking of waters before
37 weeks). In order to determine the effect of the length of
the latency period on pregnant women, as well as to identify
characteristic risk factors, all subjects were divided into three
groups depending on the length of the latency period: Group
1 (n = 35) with the latency period lasting from 12 to 24 hours;
Group 2 (n = 8) with the latency period lasting from 24 to
48 hours; Group 3 (n = 39) with the latency period lasting from
48 hours and more.

Target parameters in the study
Main parameter in the study

The study determined differences in the body mass index
(BMI, kg/m?), menstrual function (menstrual duration in days;
menstrual cycle length in days; amount of blood loss as per
NICE (National Institute for Health and Care Excellence),
i.e., heavy or not heavy menstrual period; painfulness, i.e.,
the presence of pain requiring the use of painkillers; men-
strual regularity, with the cycle normally lasting 24-38 days),
the course of previous pregnancies and labors (number of all
pregnancies; number of pregnancies that ended in childbirth,
including preterm labor and cesarean sections, in artificial
abortions, in spontaneous abortions, and in ectopic pregnan-

! Nahamchen LG. Respiratory function in healthy pregnant patients and in pregnant patients with non-specific respiratory diseases. Bulletin of Physiology

and Pathology of Respiration. 2001;8:64—69. (In Russ.)

Izbasarova BA, Koizhigitova DB, Kulmyrzaeva ZhP, Mominkhodzhaeva GKh, Tashmetova MA, Nurgalieva LI, Imanbaeva ZhA, Altaecva RA. Effect of
chronic lung diseases on pregnancy. Vestnik KazNMU. 2015;1:263-266. (In Russ.)

2 Ibid.

3 Khodzhaeva ZS, Shmakov RG, Adamyan LV, Artymuk NV, Bashmakova NV, Bezhenar’ VF, Belokrinitskaya TE, Gladkova KA, Gorina KA, Dolgushina
NV, Kostin IN, Krutova VA, Kulikov AV, Malyshkina AI, Martirosyan SV, Nikolaeva AV, Perevozkina OV, Radzinskii VE, Savel’eva GM, Serov VN,
Priputnevich TV, Tetruashvili NK, Shabanova NE, Shaolina RI, Fatkullin IF, Filippov OS, Shifman EM, Tskhai VB Preterm labor, Moscow: 2024. (In Russ.)
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Cases to be potentially included (n = 1675)

— Not evaluated as per inclusion criteria (n = 0)

Evaluated as per inclusion criteria (n = 1675)

Fail to meet the inclusion criteria
(n=1593)

Included in the study (rn = 82)

H Removed from the observation (n = 0)

Data available for analysis:
Reproductive and somatic history (n = 82);
Course of the current pregnancy (n = 82);
Anthropometric data of the newborn
and Apgar score (n = 82)

| | Group1 Completed the study (n = 32)
(n=32) Removed from the study (n = 0)

| | Group 2 Completed the study (n=28)
(n=28) Removed from the study (n = 0)

| | Group 3 Completed the study (n =39)
(n=39) Removed from the study (n = 0)

Fig. 1. Block diagram of the study design

Note: The block diagram was created by the authors (as per
STROBE recommendations).

Puc. 1. brok-cxema gu3aiiHa ucciaen0BaHUS

Ipumeuarnue: 610K-cXeMa 6bINOIHEHA ABMOPAMU  (CO2NACHO
pexomerndayusim STROBE).

cies), laboratory tests (complete blood count, urinalysis, and
C-reactive protein), and endometrial echo (mm) as per ultra-
sound, i.e., the functional endometrial layer of the anterior and
posterior walls of the uterine cavity and the cavity contents
in the formed groups. The following parameters of newborns
were evaluated: weight in grams, length in centimeters, and
Apgar score in points at 1 and 5 minutes.
Additional parameters in the study

The additional study indicator served as a marker for further
research into neural network models.
Methods for measuring the target parameters

In all the labor records of the patients selected for the study,
the following data were analyzed: 1) anthropometric data
(height and weight of pregnant women; BMI calculated as fol-
lows: weight in kg divided by height in meters squared; 2) re-
productive history (age of first menstruation, or menarche,
years old; duration of menstrual bleeding in days; menstrual
cycle length, i.e., number of days from the first day of the pe-
riod to the first day of the next period; amount of blood loss
as per NICE [11], i.e., menstruation was considered heavy if
it was necessary to change pads/tampons more often than ev-

ery three hours, change pads at night, and in the presence of
clots of over 2.5 cm in diameter; painfulness of the period,
with the period considered to be painful if pain medication
was used; regularity, which was determined by the length of
the menstrual cycle lasting from 24 to 38 days); 3) the course
of the current pregnancy and its outcomes; 4) laboratory data
(complete blood count levels over time: red blood cell count,
x10'?/L; white blood cell count, x10°/L; hematocrit, %; he-
moglobin, g/L; neutrophils x10%L; C-reactive protein, mg/L;
specific gravity over time in the urinalysis). The studies were
conducted using a MEK 6400 automated hematology analyzer
(Nihon Seimitsu Sokki Co., Ltd., Japan) and a Roche Cobas
8000 modular analyzer (Roche, Switzerland). Ultrasound was
performed using Flex Focus 1202 and ProFocus 2202 ultra-
sound systems (BK Medical ApS, Denmark). According to
medical records, the following parameters of newborns were
evaluated: weight in grams, length in centimeters, and Apgar
score in points at 1 and 5 minutes.

Variables (predictors, confounders, and effect
modifiers)

Factors that could have skewed the results were initially
considered as exclusion criteria and were not present in the
analyzed patients.

Statistical procedures
Principles behind sample size determination

The sample size was not determined in advance.
Statistical methods

The statistical analysis was performed using Statistica 13.3
(Tibco, USA). In order to process data and achieve the stated
aim, the arithmetic mean (M) and standard deviation (m) were
calculated; subsequently, M + m was used if the actual distribu-
tion followed the normal distribution; also, the median (Me) and
lower and upper quantiles [Q1, O3] were calculated for ordinal
numerical distributions or for quantitative parameters not satis-
fying the normal distribution. A comparison of groups accord-
ing to quantitative measures for which the hypothesis of normal
distribution was not rejected according to Kolmogorov—Smirn-
ov tests was performed using the parametric Student’s f-test.
When the experimental distribution did not follow the normal
distribution, the study was conducted using the non-parametric
the Kruskal-Wallis test. In order to compare the groups in terms
of categorical indicators, multi-way contingency tables with
Pearson’s chi-squared tests were used. The generally accepted
level of statistical significance p = 0.05 was adopted*.

RESULTS
Sampling

A total of 1675 labor records were analyzed, of which 82
(4.9%) PPROM patients were selected for the study (Fig. 1).

Characteristics of the study sample (groups)

The Student’s ¢-test revealed no statistically significant age
differences between all three groups (p > 0.05): the mean
age was 28.86+6.27 years in Group 1, 32.63+4.50 years
in Group 2, and 31.67+5.56 years in Group 3. No signifi-
cant differences were found in the BMI: 26.3845.59 kg/m?

+Khalafyan AA Statistica. Mathematical statistics with elements of the probability theory. Moscow: Binom, 2010.
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Table 1. Characteristics of reproductive history in the study groups; Me [Q1; O3]

Ta6auua 1. XapaKTepuctuka penpoayKTUBHOTO aHAMHE3a B TPyTnax uccnenosanus; Me [01;03]

. L. Group 1 Group 1 Group 3 Level of statistical
Characteristic (n=35) n=38) (n=39) significance, p
p2=10
13.0 13.0 13.0 =
Menarche, years old [12.0; 14.0] [12.5; 14.0] [12.0; 14.0] 2 . i g
12 =1.0
. 5.0 4.5 5.0
Menstrual period, days ‘ 3=0.884
[5.0; 5.0] [4.0; 5.5] [5.0; 5.0] =10
l 2 —
Menstrual cycle, days 28.0 280 28.0 p- *013(1)5
yele, cay [28.0; 28.0] [28.0; 28.0] [28.0; 30.0] 2 0455
pr=10
. 2.0 2.5 2.0
Number of pregnancies ‘ 3=1.0
[1.0; 4.0] [2.0; 3.0] [1.0; 4.0] 23 ~ 10
1 2 —
Number of deliveries, 1.0 2.0 2.0 ]’j b 8;2?
absolute number [1.0; 3.0] [2.0; 2.5] [1.0; 3.0] P = '1 0
1 2 —
Preterm labor, absolute 0.0 0.0 0.0 1 5 i 8
number [0.0; 0.0] [0.0; 0.0] [0; 0] 2 S-10
1-2 =
Cesarean section, 0.0 0.0 0.0 p JaE 20'16(7)2
absolute number [0.0; 0.0] [0.0; 0.5] [0.0; 1.0] P = 1:0
122 —
Artificial abortions, 0.0 0.0 0.0 Z b }'8
absolute number [0.0; 0.0] [0.0; 0.5] [0.0; 0.0] = 1:0
12 —
Spontaneous abortions, 0.0 0.0 0.0 i 13— ig
absolute number [0.0; 1.0] [0.0; 0.5] [0.0; 1.0] = 1:0
1-2 —
Ectopic pregnancies, 0.0 0.0 0.0 p P = i g
absolute number [0.0; 0.0] [0.0; 0.0] [0.0; 0.0] 2 i-10

Notes: The table was compiled by the authors, p*>— level of statistical significance between the parameters of Groups 1 and 2; pi3—level of
statistical significance between the parameters of Groups 1 and 3; p*3 — level of statistical significance between the parameters of Groups

2 and 3.

IIpumeuanus: mabauya cocmasnena asmopamu, p'>—yposens cmamucmuyecKko 3HaYUMOCmu MeHcOy 3HAYeHUAMU noKazameneil 0 1-

u 2-u epynn; p'3

— YPOBeHb CIMAMUCIUYECKOU SHAYUMOCIU MeHcOy 3HAUeHUAMU nokazameneti 0ns 1-ti u 3-ui epynn; p*3

— yposensb cma-

MUCIMUYECKOU 3HAUUMOCIU MeHCOY 3HAUeHUAMU nokazameneil ona 2-u u 3-i epynn.

in Group 1, 26.41 £+ 5.08 kg/m? in Group 2, and 25.98 +
4.87 kg/m? in Group 3.

Main study results

An analysis of menstrual function using the Kruskal-Wallis
or Mann-Whitney U tests revealed no statistically significant
median differences in terms of the age of menarche, menstru-
al duration, menstrual cycle length, or duration of infertility
in the examined pregnant women (Table 1). No differences
were found between the numbers of patients for the compared
groups and in the number of pregnancies and deliveries, as
well as in the incidence of preterm labor and the number of per-
formed cesarean sections; the number of ectopic pregnancies,
artificial and spontaneous abortions (Table 1). Noteworthy is
that three patients (8.57%) with heavy menstrual periods were
found in Group 1; no such patients were present in Group 2;

only two Group 3 patients (5.13%) experienced heavy men-
strual periods. Almost all the women had regular menstrual pe-
riods: 32 patients (91.43%) in Group 1, seven patients (87.5%)
in Group 2, and 28 patients (71.79%) in Group 3. Painful
menstruation was noted by three pregnant women (8.57%)
in Group 1 and five patients (12.82%) in Group 3; no preg-
nant women experiencing painful menstruation were found in
Group 2.

An analysis of data presented in Table 1 shows no statisti-
cally significant difference between the groups in terms of re-
productive health indicators (menstrual cycle characteristics;
number of pregnancies and their outcomes). Also, no signif-
icant differences were found between the clinical groups in
the number of prior acute respiratory virus infections (ARVIs).
A comparison of the PPROM groups in terms of the number
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Boxplot by Group
Variable: pregnancy duration, in weeks
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Fig. 2. Median pregnancy duration in the groups of women
with preterm prelabor rupture of membranes

Notes: The figure was created by the authors; Group 1 (less than
24 hours); Group 2 (from 24 to 48 hours); Group 3 (48 hours
or more). Abbreviation: PPROM — preterm prelabor rupture of
membranes.

Puc. 2. MenuaHHbIe 3HA4E€HHsI CPOKOB POJIOB B I'pyIIax
MPH MPESKIECBPEMEHHOM Pa3phIBE MJIOAHBIX 000JI0UCK
Ipumeuanue: pucynox e@vinoanen asmopamu, menee 24 —
epynna I; om 24 00 48 —epynna 2; om 48 — pynna 3. Coxpawenue:
PPROM — npeoicoespemennblii pa3pvié ni0OHbIX 000JI0UEK.

of prior ARVIs yielded a Kruskal-Wallis significance level of
p=10,1e.,p>0.05.

Statistically significant differences were found between
Group 1 (less than 24 hours) and Group 3 (48 hours or more)
in the median pregnancy duration (p = 0.024); no signifi-
cant differences were observed between Group 1 (less than
24 hours) and Group 2 (from 24 to 48 hours) (p = 1.0) and
between Group 2 (from 24 to 48 hours) and Group 3 (48 hours
or more) (p = 0.781) (Fig. 2).

Thus, while the proportions of women with and without a
previous history of chickenpox in Group 1 (less than 24 hours)
are 94.29 and 5.71%, respectively, these proportions in
Group 3 (48 hours or more) are 79.49 and 20.51% respectively.
An even greater difference was found in Group 2 (from 24 to
48 hours), with 62.50% having a previous history of chick-
enpox and 37.50% having no previous history of chickenpox
(Table 2). The differences in proportions between the groups
are statistically significant (p = 0.025).

A prevalence analysis of somatic pathologies among the ex-
amined pregnant women revealed no significant relationships
between the PPROM groups and the prevalence rate of car-
diovascular diseases, arterial hypertension, inherited thrombo-
philias, gastrointestinal diseases, endocrine diseases, including
hypothyroidism and Type 2 diabetes associated with excess
weight and obesity, musculoskeletal diseases, neurological
diseases, skin conditions, and breast pathologies.

Table 2. Number of patients having a previous history of chickenpox and their proportion in the groups with preterm

prelabor rupture of membranes

Tabmmma 2. KonmndecTBO NAIIMEHTOB C IEPEHECEHHON BETPSHON OCION M UX OJIA B TPYNIIAax C MPeXICBPEMEHHBIM Pa3phl-

BOM ILJIOJAHBIX 000I0YEK

Pregnant women with Pregnant women with .
. . . . Total in the group
Groups a previous history no previous history o/ %)

of chickenpox (n / %) of chickenpox (n / %) °
Group 1 (n = 35) 33/94.29 2/571 35/100
Group 2 (n = 8) 5/62.50 3/7.50 8/100
Group 3 (n =39) 31/79.49 8/20.51 39/100
Total for all the groups 69 13 82
As per chi-squared test p =0.047

Note: The table was compiled by the authors.

Hpumeanue: ma6ﬂuz¢a cocmaesiena asmopamu.

Table 3. Number of patients with respiratory diseases and their proportion in the groups of patients with preterm prelabor

rupture of membranes

Ta6n1/1ua 3. KonuuecTBo IalUCHTOB C 3a00JIEBAaHUSAMU I[LIX&TCHLHOﬁ CHUCTCMbI U UX J0JI B I'pyIIax € nMpeKACBPpEMCHHBIM

Pa3pbIBOM IJIOJAHBIX 000I104€EK

With respiratory diseases Without respiratory diseases Total in the
Groups o/ %) o/ %) group
(n/ %)
Group 1 (n = 35) 35/100.00 0/0.00 35/100
Group 2 (n=18) 6/75.00 2/25.00 8/100
Group 3 (n =39) 36/92.31 3/7.69 39/100
Total for all the groups 77 5 82
As per chi-squared test p =0.025

Note: The table was compiled by the authors.

HpuMeanue.' ma6ﬂuua cocmaejiena asmopamu.
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Table 4. Number of smoking pregnant women and their proportion in the groups with preterm prelabor rupture of mem-

branes

Tabnuna 4. KonnyecTBo Kypsmux OEpeMEHHBIX U UX J0JI B TPYIINax C MPEKAEBPEMEHHBIM Pa3pbIBOM ILIOJHBIX

o0osouek

Groups Non-smokers Smokers Total in the group
(n/ %) (n/ %) (n/ %)

Group 1 (n =35) 32/91.43 3/8.57 35/100
Group2 (n=28) 5/62.50 3/37.50 8/100
Group 3 (n =39) 37/94.87 2/513 39/100
Total for all the groups 74 8 82
As per chi-squared test »=0.019

Note: The table was compiled by the authors.
Tpumeuanue: mabauya cocmasiena asmopamu.

Table 5. Number of smoking partners (fathers) and their proportion in the groups with preterm prelabor rupture of

membranes

Tabmmma 5. KonmgecTBo Ky pamux mapTHEpOB (OTIIOB peOeHKa) U MX OIS B TPYIINax C MPEKIEBPEMEHHBIM pa3phIBOM

IUTIOTHBIX 000JI0YEK

Groups Non-smokers Smokers Total in the group
(n/ %) (n/ %) (n/ %)
Group 1 (n=35) 24/ 68.57 11/31.43 35/100
Group2 (n=29) 6/75.00 2 /25.00 8/100
Group 3 (n =39) 37/94.87 2/5.13 39/100
Total for all the groups 67 15 82
As per chi-squared test p=0.013

Note: The table was compiled by the authors.
Tpumeuanue: mabauya cocmasiena asmopamu.

In Group 1, the pregnant women had no respiratory diseases;
a slightly higher proportion of women with respiratory dis-
eases and a lower proportion of those who had no respiratory
diseases was noted in Group 3, 7.69 and 92.31%, respectively;
a significantly higher proportion of those who had respirato-
ry diseases and lower proportion of those had no respirato-
ry diseases was found in Group 2, 25 and 75% respectively
(Table 3). The difference in proportions between the groups is
statistically significant (p = 0.025).

The normal course of pregnancy is known to depend directly
on the functional status of the respiratory system. Respirato-
ry diseases lead to threatened miscarriage in 36% of pregnant
women, cause inflammatory changes in fetal membranes, and
contribute to oligohydramnios in 8% and polyhydramnios in
18% of pregnant women?® [8, 9]. Of note is that pregnant wom-
en with respiratory diseases are generally aged over 30 years;
the incidence of preterm labor amounts to 6.7%, which does
not depend on the severity of the course of respiratory diseases
[10].

A statistically significant difference in the number of smok-
ing pregnant women was also found between the PPROM
groups. The personal history revealed that 8.57% of pregnant

women in Group | and 5.13% in Group 3 had a smoking habit;
however, a significantly higher number of smokers were pres-
ent in Group 2, 37.5% (Table 4). The difference in proportions
between the groups is statistically significant (p = 0.019).

The medical history of partners (fathers) in terms of smok-
ing showed a significant relationship between clinical PPROM
groups and paternal smoking (Table 5). The differences in
proportions between the groups are statistically significant
(»=10.013).

As Table 5 shows, the lowest number of smoking fathers
was found in Group 3 (5.13%); their percentage in Groups 2
and 1 was higher (25% and 31.43%, respectively).

A comparison of the data presented in Tables 4 and 5 shows
that the intensity of smoking among fathers and mothers with
PPROM is different. According to Radzinsky et al., smok-
ing increases the incidence of threatened miscarriage both in
smokers and in those who quit smoking during pregnancy by
1.8 to 3 times® [12, 13], which contributes to PPROM.

The prevalence of allergy among pregnant women in all
clinical groups was analyzed: 5.71% (2) of pregnant women
in Group 1, 12.5% (1) in Group 2, and 10.26% (4) in Group 3.
The presence of allergens impairs adaptation mechanisms and

> Nahamchen LG. Respiratory function in healthy pregnant patients and in pregnant patients with non-specific respiratory diseases. Bulletin of Physiology

and Pathology of Respiration. 2001;8:64—69.

Izbasarova BA, Koizhigitova DB, Kulmyrzaeva ZhP, Mominkhodzhaeva GKh, Tashmetova MA, Nurgalieva LI, Imanbaeva ZhA, Altaeva RA. Effect of

chronic lung diseases on pregnancy. Vestnik KazNMU. 2015;1:263-266.

¢ Radzinsky VE, Semyatov SD, Totchiev GF, Shishkin EA. Smoking and pregnancy. RUDN Journal of Medicine. 2009;7:334-340.
Vasiljeva AA, Khakimova RF. Treatment of allergic rhinitis in women during pregnancy. Bulletin of Contemporary Clinical Medicine. 2015;2:82—88.

Luss LV. Allergy and Pregnancy. Lecture for Doctors. Doctor.ru. 2011;3:36—43.
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may contribute to both threatened miscarriage and the man-
ifestation of respiratory diseases and contribute to PPROM,
while some authors believe that this factor does not affect the
course of pregnancy’ [14, 15].

An analysis of gynecologic pathologies in the groups of
pregnant women revealed 12 patients (34.29%) in Group 1 and
13 patients (33.33%) in Group 3 with benign cervical diseases,
while in Group 2 this pathology was not present. In Group 3,
a total of five women (12.8%) had a history of cervical con-
ization for moderate dysplasia, which contributes to PPROM
[16]. In addition, the prevalence of the following gynecolog-
ic pathologies was analyzed in the groups: uterine fibroids,
genital endometriosis, polycystic ovary syndrome, pelvic in-
flammatory diseases, sexually transmitted infections, bacterial
vaginosis, cervicitis and vaginitis, infertility rate, and number
of pelvic surgeries. Gynecologic pathologies were found in 19
pregnant women (54.29%) in Group 1, six women (75.0%) in
Group 2, and 23 women (58.97%) in Group 3. The infectious
causes of PPROM are predictable and preventable, which is
the basis for creating an algorithm for the management of this
cohort of patients after delivery.

As noted above, all of the women conceived without the
use of assisted reproductive technologies. Special attention is
paid to the course of current pregnancies in the clinical groups.
During pregnancy, the exacerbation of urinary tract infections
was noted in nine women (25.71%) in Group 1, one woman
(12.5%) in Group 2, and eight women (20.51%) in Group 3.
Vulvovaginal candidiasis accompanied pregnancy in three
patients (8.57%) in Group 1 and seven patients (17.95%) in
Group 3. Bacterial vaginosis was found in all three groups:
in three women (8.57%) in Group 1, two women (25.0%)
in Group 2, and also in three women (7.69%) in Group 3.
The prevalence of vaginitis was almost equal in all groups:
four women (11.43%) in Group 1, one woman (10.26%) in
Group 2, and also four women (10.26%) in Group 3.

Noteworthy is that the overall prevalence of diseases during
the current pregnancy was high, yet without a statistical dif-
ference between the groups: 25 women (71.43%) in Group 1,
six women (75.0%) in Group 2, and 33 women (84.62%) in
Group 3, which indicates an unfavorable backdrop for current
pregnancies, which ended in PPROM.

The severity of anemia plays a major role in prolonging preg-
nancy [17]. The study showed that its prevalence rate amount-
ed to 25.71% (nine women) in Group 1, 37.5% (three women)
in Group 2, and 43.59% (17 women) in Group 3. The presence
of anemia in every third (29 pregnant women, 35.4%) of all
the examined pregnant women increases the risks of PPROM,
which was noted by Belotserkovtseva et al. [18].

The prevalence of gestational diabetes mellitus (GDM) in
the current pregnancies amounted to 25.64% (ten women) in
Group 3 and 14.29% (five women) in Group 1; no GDM was
observed in Group 2. Gestational diabetes mellitus was found
in 18.3% (15 women) of all pregnant women with PPROM,

that is, one in five pregnant women with PPROM suffered
from GDM.

Nearly half of the pregnant women in Group 1 (i.e., 15
women or 42.86%) and over half of the patients in Group 3
(i.e., 22 women or 56.41%) were diagnosed with threatened
miscarriage; in Group 2, threatened miscarriage was less com-
mon (two women or 25.0%). In the first trimester, threatened
miscarriage was most commonly observed in Group 3: in 18
pregnant women (46.15%), with a significant difference found
between Groups 1 and 3 (p = 0.025) and between Groups 2 and
3 (p = 0.023). Thus, the higher the rate of threatened miscar-
riage in the first trimester, the longer the latency period. In the
second trimester, threatened miscarriage was more common
in Group 1, i.e., in seven pregnant women (20.0%), while in
the third trimester, as well as in the first trimester, it was more
common in Group 3, i.e., in six pregnant women (15.38%).
Thus, the threatened miscarriage at different gestational peri-
ods was more common in Group 3 patients (with a latency pe-
riod length of 48 hours or more). A total of 22 pregnant women
(26.8%) received inpatient treatment for threatened miscar-
riage. Noteworthy is that cervical insufficiency was observed
among pregnant women in Groups 1 and 3: four patients
(11.43%) in Group 1 and six patients (15.38%) in Group 3. In
all the groups, pregnancy was accompanied by arterial hyper-
tension in four patients (4.9%), gestational pyelonephritis in
five patients (6.1%), and chronic placental insufficiency with
hemodynamic compromise in 16 patients (19.5%) of all preg-
nant women.

The complete blood count, urinalysis, and C-reactive pro-
tein (CRP) levels were analyzed. Blood levels on admission
and after delivery were compared (Table 6). In most cases,
the changes were statistically significant according to the Wil-
coxon signed-rank test (p < 0.05). Table 6 shows a post-deliv-
ery decrease in the absolute levels of white blood cell count
(Group 1, p <0.001; Group 2, p =0.017; Group 3, p <0.001),
red blood cell count (Group 1, p = 0.051; Group 2, p = 0.327;
Group 3, p = 0.001), hemoglobin (Group 1, p = 0.021;
Group 2, p=0.327; Group 3, p = 0.001), hematocrit (Group 1,
p = 0.087; Group 2, p = 0.484; Group 3, p = 0.012), and neu-
trophils (Group 1 p < 0.001; Group 2, p = 0.017; Group 3,
p < 0.001) in all the groups. Of note is that the CRP levels
increased in all the groups after delivery (Group 1, p < 0.001;
Group 2, p =0.025; Group 3, p = 0.001).

An analysis of complete blood count levels with the use
of the Kruskal—Wallis test revealed a statistically significant
difference in the urine specific gravity after delivery between
Group 1 (less than 24 hours) and Group 2 (from 24 to 48
hours) (p = 0.026), which was not observed on admission
(Fig. 3).

While the specific gravity values in Groups 1 and 3 were
stable (an insignificant decrease), Group 2 exhibited a specific
gravity increase from 1016.88 + 2.59 to 1023.00 £ 5.40. This
can be attributed to the generation of ketoacid or protein in

" Nahamchen LG. Respiratory function in healthy pregnant patients and in pregnant patients with non-specifi ¢ respiratory diseases. Bulletin of Physiology

and Pathology of Respiration. 2001;8:64—69.

Izbasarova BA, Koizhigitova DB, Kulmyrzaeva ZhP, Mominkhodzhaeva GKh, Tashmetova MA, Nurgalieva LI, Imanbaeva ZhA, Altaeva RA. Effect of

chronic lung diseases on pregnancy. Vestnik KazNMU. 2015;1:263-266.
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Table 6. Mean blood count levels (M =+ m) in the study groups prior to and after delivery
Ta6numna 6. Cpenuue 3HaueHus (M + m) nokasaTeyell KpOBH B TPYIIIIaX UCCICIOBAHUS 0 U MOCTC POIOB

Group 1 Group 2 Group 3
Parameter prior to(n 7 prior to oD prior to =)
delivery after delivery delivery after delivery delivery after delivery
White blood cell
) 12.68£3.41 | 979 + 1.84* 12.97 £4.08 9.64 £ 1.67%* 13.90 £3.45 10.38 £2.99*
count, x10%/L
Red blood cell 396039 |3.81£045% | 383:040 | 370+0.53 | 385+036 3.5 +0.51%*
count, x10'%/L
Hemoglobin, g/L 115.54 £12.21 | 111.0 £ 14.16™ | 115.63 £ 1547 | 110.38 £ 17.20 | 11528 + 11.15 | 106.36 + 18.33**
Hematocrit, % 3422 +3.16 | 33.21 £4.16 33.83+£3.85 32.49 £5.51 33.66 £2.82 31.47 £ 5.37%*
Neutrophils, x10%L | 16.78 £ 18.08 | 7.64 + 1.79* 11.68 £3.99 6.73 + 1.64™ 11.51 £3.98 11.51 +3.98*
CRP, mg/L 9.94+7.20 | 39.51 +3.79* 8.61 £3.50 |31.76 £20.50** | 10.63 + 8.88 29.14 £ 28.11**

Notes: The table was compiled by the authors; significance of differences between the parameters prior to and after delivery: * p < 0.001;

** p < 0.05. Abbreviations: CRP — C-reactive protein.

HpuMethuﬂ.‘ ma6/mz4a cocmasjiiena asmopamu, ypoeeHb 3HA4YUMocmu pa3fmlmﬁ Mewa)y 3HAUeHUAMU noKazameneu 00 U Nocie pO@OB.‘

*p <0,001; ** p < 0,05. Coxpawenue: CRP — C-peaxmugnwiii benox.

inflammation, which is accompanied by a CRP level increase
(Table 6).

Noteworthy is that antibiotics were prescribed to all pregnant
women in Group 3 (latency period of 48 hours or more) and
Group 2 (latency period of 24 to 48 hours), while in Group 1,
antibiotics were prescribed to only seven pregnant women
(20.0%), which may have affected the CRP level exhibiting a
statistically significant increase after delivery.

An important method used to characterize the postpartum
state of the uterine cavity is an ultrasound examination, in
which endometrial echo is analyzed. Endometrial echo was
measured on the third day of the postpartum period in different
parts of the uterine cavity: upper third, middle third, and lower
third. The obtained data are presented in Table 7.

The data presented in Table 7 and their analysis indicate that
the groups are mostly homogeneous (similar) in terms of quan-
titative and qualitative indicators. Postpartum subinvolution of
the uterus was present in 8.53% (7) of all the examined wom-
en, with no statistical difference observed between the groups,
and lochiometra was found in 15.85% (13) of the patients, also
with no significant statistical difference between the groups.

The publicly available studies report data on the status of
fetuses and newborns in PPROM [18]. Preterm prelabor rup-
ture of membranes is shown to have an impact on the health
status of newborns: these are low birth weight newborns; the
longer the latency period was, the lower weight was recorded
after birth. A health status assessment of newborns by groups
(Table 8) showed no particular difference in the birth weight
and length between the groups, with the newborns having low
birth weight (Me of weight in all groups was below 2500 g),
which became lower with the increasing length of the latency
period. The average Apgar score at 1 and 5 minutes did not
exceed 7.5 and 8 points, respectively, which naturally compli-
cates the neonatal period, often manifesting as neonatal pneu-
monia.

No statistically significant differences were found between
the groups in the incidence of pneumonia in newborns: 54.29%
in Group 1 (19 children), 37.5% in Group 2 (three children),

and 43.59% in Group 3 (17 newborns), with a total of 39 chil-
dren (47.56%) diagnosed with pneumonia. Thus, despite the
antibiotic therapy, the incidence of neonatal pneumonia was
high, which required postnatal efforts on the part of neona-
tologists to resolve the disease and rehabilitate the newborns.

Additional study results

An additional result of the study was the creation of a pre-
dictive model using neural networks. Using the data obtained
in this study as a basis, we created a neural network model
(Fig. 4) that helps to predict the course of subsequent preg-

Boxplot by Group
Variable: specific gravity after delivery
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Fig. 3. Median urine specific gravity after delivery in the

groups

Notes: The figure was created by the authors, Group 1 (less than
24 hours); Group 2 (from 24 to 48 hours); Group 3 (48 hours or
more). Abbreviation: PPROM — preterm prelabor rupture of
membranes.

Puc. 3. MeauanHble 3HaUeHHS YJIEITHHOT'O BECA MOYH MOCIIE
pOAOB B rpynnax

Tpumeyanusi: pucynox @uinoanen asmopamu, menee 24 —
epynna 1; om 24 0o 48 — epynna 2; om 48 u 6onee — epynna 3.
Coxpawernue: PPROM — npecoespemennnlil paspulé nioOHbIX
obonouex.
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Table 7. Endometrial echo (M + m) of the uterine cavity (as per ultrasound)
Tabnuna 7. Ilokazarenu M-sxa (M + m) mosocT MaTkH (10 TaHHBIM YJIBTPa3BYKOBOT'O HCCIICIOBAHMS)

. Group 1 Group 2 Group 3 Level of statistical
Endometrial echo (n=35) n=38) (n=39) significance, p
p2r=10
Upper third of the uterine cavity, mm 7.37 +£ 1.33 775 + 315 6.26 + 2.23 p=0.012
p>2=0.172
p2=1.0
Middle third of the uterine cavity, mm 8.29 + 0.87 9.5 £ 374 7.66 + 2.66 p?=0.598
p*?=0.351
p'?=10.633
Lower third of the uterine cavity, mm 10.34 + 5.62 11.5 £ 3.59 8.84 + 2.64 pP=0.774
p*3=0.157

Notes: p™?— level of statistical significance between the parameters of Groups 1 and 2; p'? — level of statistical significance between the
parameters of Groups 1 and 3; p*3 — level of statistical significance between the parameters of Groups 2 and 3.

THpumeuanus: p'>—yposenv cmamucmuueckoll 3HAUUMOCIU MeHCOY SHAYCHUAMU nokazamenet 0as 1-ii u 2-i epynn; p'~ — yposens cma-
MUCIUYECKOT 3HAUUMOCTU MeHCOY SHAUCHUAMU nokazamenel 0ns 1-il u 3-1i epynn; p*3 — yposens cmamucmuuecko 3HAUUMOCIU MEHCOY
3HaYeHuAMU noxkazamenel 0na 2-i u 3-il epynn.

Table 8. Health status assessment of newborns in the study groups
Tabmmma 8. O1ieHKa COCTOSTHHS HOBOPOXACHHBIX B UCCIIEAYEMBIX TPyTIIax

Parameter Group 1 Group 2 Group 3 Level of statistical
(n=35) (n=238) (n=39) significance, p
p2=10
Weight, g (M £ m) 2208.29 + 745.28 2146.25 £ 562.75 1923.08 + 612.78 p=0.081
p2=0.720
p2=10
Length, cm (M + m) 44.11 £ 6.71 4425 +4.56 43.80 +4.83 pP=10
p=10
12 —
Apgar score at 1 minute, 6.0 7.5 7.0 p 3 ; 823?
in points (Me [Q1; O3]) [5.0; 8.0] [6.5; 8.0] [6.0; 8.0] pp2_3 _ '1 0
122 —
Apgar score at 5 minutes, 7.0 8.0 7.0 P 4 : g;gg
in points (Me [Q1; O3]) [6.0; 8.0] [7.0; 8.0] [7.0; 8.0] ppzf;: '1 0

Notes: p'?— level of statistical significance between the parameters of Groups 1 and 2; p** — level of statistical significance between the
parameters of Groups 1 and 3; p*3 — level of statistical significance between the of parameters for Groups 2 and 3.

Tpumeuanue: p'?>—ypoeenv cmamucmu4eckoll 3HAUUMOCIU MeANCOY 3HAYEHUAMU nokasameneli o 1-il u 2-u epynn, p*> — ypoeenv cma-
MUCMUYECKOU 3HAUUMOCTIU MeNHCOY ZHAUEHUSMU nokazamenel 0ns 1-it u 3-1i epynn; p*> — yposens cmamucmuueckoti 3HAUUMOCIU MENCOY

3HAYeHuaAMU nokazamenei 0 2-u u 3-u epynn.

nancies and identify a group of patients in need of obstetric
rehabilitation. It is known that prior PPROM significantly in-
creases the incidence of this pathology in subsequent pregnan-
cies [16]; therefore, a plan of preventive measures is required.

The registration certificate RU 2024616463 (03/20/2024)
was obtained for a computer program (V.A. Akinshi-
na, S.S. Atagoy, G.A. Penzhoyan, L.Y. Karakhalis, and
A.A. Khalafyan, Program for predicting the course of preg-
nancy and labor at different lengths of the latency period using
neural networks), which has a simple and clear interface and is
available for work on a personal computer.

DISCUSSION
Summary of the main study result

The study results indicate that threatened miscarriage in the
first trimester, presence of anemia, and respiratory diseases are

associated with a longer latency period and early delivery, from
22 to 28 weeks (extremely preterm labor). The laboratory tests
revealed a statistically significant postpartum decrease in the
complete blood count levels: hemoglobin, hematocrit, white
blood cell count, red blood cell count, and neutrophils, with
a statistically significant CRP increase. A moderate correlation
exists between the latency period length and endometrial echo
on the third day after delivery as per ultrasound, which confirms
the role of inflammation in the development of preterm labor.

Research limitations
Not identified.

Interpretation of the study results

A search for PPROM predictors affecting the latency period
length showed that PPROM in pregnant women was not associ-
ated with their age and BMI. No differences were also found in
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the reproductive history (menstrual cycle; number of pregnancies
and their outcomes) between groups with different lengths of the
latency period. Of note is that significant differences between
groups were noted in pregnancy duration: between pregnant
women with a latency period of 12—24 hours (Group 1) and preg-
nant women with a latency period of over 48 hours (Group 3),
p = 0.024. No statistically significant difference existed between
Groups 1 and 2 (p = 1.0) and between Groups 2 and 3 (p=0.781).
We found no similar studies in the available literature.

The obtained data indicate that latency periods of over 48
hours in PPROM result in earlier deliveries, even extremely
preterm (less than 28 weeks of gestation), as compared to the
groups with a latency period of less than 48 hours. Thus, in
Group 2, no delivery occurred before 28 weeks of gestation,
whereas in Groups 1 and 3 the minimum duration of preg-
nancy with PPROM was 25 and 24 (extremely preterm labor)
weeks of gestation, respectively.

Special attention should be paid to the fact that pregnant
women with PPROM, depending on the length of the laten-
cy period, differ in the prevalence rate of respiratory diseases,
which, according to the literature®’ [8, 9], increase the incidence
of threatened miscarriage by over 30% and causes inflammato-
ry changes in fetal membranes, contributing to the development
of PPROM, oligohydramnios, and polyhydramnios, as reported
by Efimkova et al. (2024) [10]. The role of anemia in pregnant
women with PPROM is yet to be fully examined: the obtained
data shows its prevalence rate is high in all of the groups, espe-
cially in Group 3 (with a latency period length of over 48 hours,
anemia was detected in 43.59% of women), while in Groups 1
and 2, its incidence was 25.71 and 37.50%, respectively, which
is consistent with previously obtained data®!® [18-21]. An im-
portant factor is paternal smoking®!° [13], which, together with
maternal factors, to a certain extent affects the weight of new-
borns. The threatened miscarriage was commonly found in the
pregnant women of Group 3 (56.41%), which seems to have de-
termined the smallest pregnancy durations in this group, which
are significantly different from those in Group 1 (p = 0.024).

The comparison of blood levels prior to and after delivery
showed that the CRP level was higher after delivery as com-
pared to the baseline in all the groups: Group 1. p < 0.001;
Group 2, p =0.025; Group 3, p =0.001. The highest CRP level
was found in Group 1, where only 20.0% of women received
antibiotic therapy. Of note is the neutrophil count, which de-
creased in all the groups after delivery as compared to the
baseline: Group 1, p < 0.001; Group 2, p = 0.017; Group 3,
p < 0.001. A statistically significant reduction in the neutro-
phil count was caused by the lowered adaptive body defenses.
This is also confirmed by the low weight of newborns (less

MLP 69-15-3

42

PPROM,
less than 24 hours

PPROM,
Y from 24 to 48 hours

PPROM,
48 hours or more

Fig. 4. Architecture of the MLP 69-15-3 neural network
Notes: The figure was created by the authors. Abbreviations:
MLP (multilayer perceptron) — type of the neural network;
69 — number of input neurons determined by the sum of the num-
ber of quantitative predictors of the model and values taken by
categorical predictors; 15— number of inner neurons; 3 — num-
ber of output neurons determined by the number of predicted
groups; Xi(iZI, ..., 69), Yj(j:], vy 15), Qk (k=1, ..., 3) — desig-
nations of input, inner, and output neurons; WU ij — weights
of neural connections between input and inner layers, as well as
inner and output layers. PPROM — preterm prelabor rupture of
membranes.

Puc. 4. Apxurtextypa HeliponHoit cetu MLP 69-15-3
Tpumeyanus: pucynok gvinonnen asmopamu. Coxpawernus: MLP
(multilayer perceptron, MHO20CNIOUHBII NEPCENMPOH) — MUN Hell-
POHHOU cemu,; 69 — KOIUUeCMB0 HellpOHO8 BXOOHO20 05, Onpe-
Oensemces CyMMOU YUCIA KOTUYECMBEHHbIX NPeOUKMOPO8 MoOeu
U 3HaYeHUll, NPUHUMAEMBIX KAMe2oPUAIbHLIMU NPeOUKMOPAMU,
15 — yucno Heliponog eHympenHezo cios; 3 — KOIU4ecmeo Heli-
POHOB BbIXOOHO20 C0S, ONPeOenAemcs YUCIOM NPOSHOZUPYEeMbIX
epynn; Xi(i:], ..., 69), Yj(j:L ey 1), Qk (k=1, ..., 3) — obosna-
ueHle HelPOHO8 6XO0H020, BHYMPEHHE20 U blX00H020 cos; W,
W, — 6eca neiiponnblx césseill 6X00HO20 U BHYMPEHHE20 CILOA,
B8HYmMpeHHe20 U 8b1X00H020 cosi. PPROM — npeoicoeepemennulii
PA3pbI8 NIOOHBIX 000IOUEK.

8Nahamchen LG. Respiratory function in healthy pregnant patients and in pregnant patients with non-specific respiratory diseases. Bulletin of Physiology

and Pathology of Respiration. 2001;8:64—69.

Izbasarova BA, Koizhigitova DB, Kulmyrzaeva ZhP, Mominkhodzhaeva GKh, Tashmetova MA, Nurgalieva LI, Imanbaeva ZhA, Altaecva RA. Effect of

chronic lung diseases on pregnancy. Vestnik KazNMU. 2015;1:263-266.

Artymuk NV, Elizarova NN. Risk factors of premature rupture of membranes in women with preterm birth in the Kemerovo Region. Fundamental and

Clinical Medicine. 2016;1(2):6—11.

° Radzinsky VE, Semyatov SD, Totchiev GF, Shishkin EA. Smoking and pregnancy. RUDN Journal of Medicine. 2009;7:334-340.
"Vasiljeva AA, Khakimova RF. Treatment of allergic rhinitis in women during pregnancy. Bulletin of Contemporary Clinical Medicine. 2015;2:82—88.
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than 2500 g) and the high incidence of congenital pneumonia,
which was found in 47.56% of the examined children.

The registered program created on the basis of the obtained
data provided a means to identify groups of patients requiring
postpartum rehabilitation, as well as preparation for subse-
quent pregnancies, with a modified approach to the manage-
ment of patients in the inter-birth interval.

CONCLUSION

Pregnant women with PPROM from Groups 1 and 3 exhib-
it differences in the pregnancy duration: extremely preterm
and premature labor occurs when the latency period is over
48 hours. The effect of respiratory diseases on PPROM was
analyzed. It is shown that the higher the prevalence rate and
severity of anemia, the longer the latency period; paternal
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