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Mathematical modeling of the risk of antenatal
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Current issue in obstetrics is the early prediction of perinatal pathology arises by determining the degree of risk, espe-
cially when it comes to reproductive losses.

The objective: to develop a mathematical model for predicting antenatal fetal death (AFD) based on retrospective analysis.
Materials and methods. Logistic regression model was constructed by analyzing medical cards for pregnancy monitoring
of 46 women with AFD and 50 women with live births who were 18—40 years old and had singleton pregnancy. Variables
that demonstrated statistical significance in the univariate logistic model were included in a multivariate stepwise model.
Results. Analysis of extragenital pathology allowed us to isolate a number of clinical factors associated with an increased risk of
AFD. Thyroid diseases tended to increase the risk of AFD by 2.25 times; cardiovascular pathology — by 2.37 times. The predic-
tive value of sexually transmitted infections was 2.38. According to the results of LASSO regression (Least Absolute Shrin-
kage and Selection Operator), the most informative predictors were identified: age > 35 years, body mass index > 30 kg/m?,
thyroid pathology, vaginal microbiocenosis disorders, spontaneous abortions in history, placental dysfunction, D-dimer.
Conclusions. The identification of the main prognostic markers and the mathematical analysis of the prediction of perina-
tal pathology in AFD allowed us to assess the predictive power of some anamnestic indicators, which contributed to the
creation of a seven-factor prognostic model of AFD.

Keywords: antenatal fetal death, perinatal complications, placental dysfunction, mathematical modeling, logistic regression,
risk prediction.

MaTtemaTunyHe MoAenioBaHHA PU3UKY aHTeHaTasbHOI 3arubesi nnoaa Ha OCHOBI
pPeTpPOCneKTUBHOroO aHanisy

H. M. Mwyka, C. B. beHiok, T. B. KoBaniok, C. f1. Conbcbkuii, B. M. Komap, []. O. KoBaniok,
A. C. YeboTapboBa

AKTyaJIbHUM ITUTAHHSM B aKyLIEPCTBI TI0CTAE€ PAHHE TIPOTHO3YBAHHS IIE€PUHATATIBHOI ATOJIOTTT 3 BU3HAYEHHSIM CTYIICHS PU3H-
Ky, OCOOJIMBO SIKIIO 1€ CTOCYETHCSI PENPOLYKTUBHUX BTPAT.

Mema docnidcenns: Ha OCHOBI PETPOCIIEKTHBHOTO aHAJII3Y PO3POOUTH MATEMATHUYHY MOJIE/b IPOrHO3YBAHHS aHTEHATAIBHOIL
sarubesi wioga (A3IT).

Mamepianu ma memoou. 1106y10By MojieJTi JIOTICTHYHOT perpecii MPOBOIMIIN Ha TT/ICTaBi aHA3Y MEIMYHOT IOKyMEHTalil 46 JKiHOK 3
A3TT ta 50 KiHOK i3 KUBOHAPOLKEHHAM BiKOM 18—40 POKIB 3 OIHOTLTIAHOIO BATITHICTIO. 3MiHHi, 110 TIPOIEMOHCTPYBAIN CTATUCTAYHY
BHAYYIICTD TPU TT0OY0BI OAHOMAKTOPHOI JIOTICTUYHOI MO, BKIIOYAIN 0 GaratohakTopHOI MOJE 3 TOKPOKOBIM BiIOOPOM.
Pesynvmamu. Anani3 excTpareHiTaabHOI TATOJOTII /[aB 3MOTY BiIOKDEMWTH HU3KY KJIIHIYHUX YMHHUKIB, acCOIIMOBAHUX i3
nigsuiiernm pusrkom A3TI, 3axBoproBaHHS MUTONOAIOHOT 3a/1031 acolioBamucs 3 migsuiieHHsaM pusuky A3y 2,25 pasa;
MATOJIOTist cepiieBo-cyMHHOI cuctemu — y 2,37 pasa. [IporHoctrnyna minHicTb iHMEKIIH, 110 TePeAI0TbCS CTATEBUM HIJISXOM,
craroBmia 2,38. 3a pesyasratamu LASSO-perpecii (Least Absolute Shrinkage and Selection Operator) izenTrdikoBano Haii-
Gistbinl iHOPMATUBHI IPEAMKTOPU: BIK > 35 POKiB, iHaeKe Macu Tisia > 30 Kr/M%, maTosoris IUTonoAiGHOl 3a/103H, TTOPYIIEHHS
MIKpOOiOLIeHO3Y ITIXBH, CAMOBI/IbHI BUKUIHI B aHAMHE3i, TiarieHTapta aucdyHkigisy, D-aumep.

Bucnoexu. BusnaueHHs OCHOBHUX IIPOTHOCTMYHUX MapKEPiB Ta MPOBEACHHA MATEMaTHYHOTO aHAJII3Y [TPOTHO3YBAHHS TIepUHA-
TasibHOI tatosorii ipu A3I1 a0 3Mory OIiHUTH MPEAUKTOPHY TOTYKHICTD JIeSTKMX aHAMHECTUYHIX TIOKa3HUKIB, 0 CIPHUSIO
CTBOPEHHIO ceMU(paKTOPHOI 1TporHoctnyHoi Mozemi A3

Kntouosi cnosa: anmenamanvha sazubeiv niooa, NepuHamaivii YcKIaOHeH s, NIAUEHMAapHAa OUCYHKYISL, MameMamuune mooe-
JI0BANHHSL, NOZICMUYHA PEZPECisl, NPOZHO3YEAHHA PUSUKY.

In recent decades, significant negative changes in demo-
graphic indicators have been noted not only in Ukraine,
but also throughout the world. However, against the back-
ground of a decrease in natural growth, maternal, perinatal
and infant mortality rates have been observed [3, 6, 23, 24].
The main reason for these changes is the development of
civilization and scientific and technological progress. The

routine uses of modern engineering, pharmacological and
medical-biological components is becoming more accessible
to all segments of the population [1, 13].

The perinatal mortality rate in some countries has
decreased due to early diagnosis and the use of progno-
sis for some pathologies. This applies to antenatal fetal
death (AFD), which has decreased by up to 1.5 times over

© The Author(s) 2026 This is an open access article under the Creative Commons CC BY license

82

REPRODUCTIVE HEALTH OF WOMAN
PENPOJIVKTUBHE 3/IOPOB’A JKIHKI
Ne2 (89)/2026

ISSN 2708-8723 (print)
ISSN 2708-8731 (online)



AKYWEPCTBO

the past 10 years [2, 9]. But as the perinatal mortality rate
decreases, the level of neonatal disability increases [11, 23].
Thus, in Western European countries, when early signs of
fetal distress are detected, an emergency cesarean section
is performed, regardless of the relative risk of postnatal
complications [14, 18, 25]. Therefore, scientists were faced
with the question of how to reduce the frequency of peri-
natal pathology and thereby not increase the frequency of
complications in the postnatal period.

On the other hand, in practical obstetrics, in order to
accelerate the preliminary period and childbirth, obstetric
aggression techniques are widely used, which leave an im-
print on the health of newborns [9, 16, 19, 23].

Doctors resort to using tactics and methods of preg-
nancy and childbirth that are not always scientifically
based, where the essence of the natural process of birth is
lost. In addition, the routine use of obstetric aggression
techniques serves to increase the frequency of lawsuits
against medical personnel and fear of implementing future
reproductive plans [2, 16]. On the other hand, in some
situations, doctors are afraid to provide emergency medi-
cal care without the patient’s written consent, which also
leads to an increase in perinatal complications [5, 7, 21].

Therefore, the most promising and effective way to re-
duce maternal and perinatal trauma remains early predic-
tion of perinatal pathology, especially in high-risk women,
starting at the antenatal consultation stage [4, 15, 17]. But
in the scientific circles of obstetrics there is no single scale
for predicting perinatal pathology, which is confirmed by
the European Association of Perinatal Medicine [12, 20].

Prediction of perinatal pathology should be based on de-
termining factors that include hereditary history, social and
living conditions, the presence of extragenital pathology, and
the severity of obstetric and gynecological history, namely the
presence of stillbirth and miscarriage, the course of the previ-
ous pregnancy, and the condition of the newborn [12, 22].

It is worth noting that among the scientific commu-
nity, predicting perinatal pathology from early pregnancy
remains a debatable issue. Depending on the gestational
age and high-risk factors, only 10-30% of pregnant women
classified as high-risk experience negative consequences
for perinatal pathology [8, 10, 15].

The main goal of determining the degree of perinatal
risk is early medical examination, which will allow for ap-
propriate monitoring of the course of pregnancy, as well
as differentiation of tactics for managing labor and the
postpartum period.

The objective: based on retrospective analysis, deve-
lop a mathematical model for predicting AFD.

MATERIALS AND METHODS

According to the objective, we analyzed 96 medical
cards for pregnancy monitoring (form No. 113/0) and
pregnancy and childbirth histories (form No. 096/0) of
women who were observed and gave birth in Kyiv City
Maternity Hospital No. 3 in the period from 2020 to 2024.
The main group (MG) consisted of women with AFD
(n = 46) and the control group (CG) consisted of women
with a live birth (n = 50).

Inclusion criteria: age of women from 18 to 40 years;
singleton pregnancy; gestational age > 22 weeks; presence
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of AFD (for the MG); absence of AFD and other perinatal
losses in the anamnesis (for the CG); presence of a full
range of clinical and obstetric documentation necessary
for mathematical modeling.

Exclusion criteria: multiple pregnancy; congenital malfor-
mations and chromosomal abnormalities in the fetus; severe
somatic diseases in the decompensation stage; incomplete or
missing medical data necessary for statistical analysis.

The main indicators in the primary medical documen-
tation were data on socioeconomic status, somatic (pa-
thology of the cardiovascular system, thyroid gland, uri-
nary tract, sexually transmitted infections (STIs), obesity)
and obstetric and gynecological history (menstrual cycle
disorders (MCDs), uterine leiomyoma, history of AFD,
habitual miscarriage), pregnancy characteristics (preec-
lampsia, fetal growth retardation (FGR), placental dys-
function), and laboratory test results (D-dimer).

The construction of a logistic regression model was
carried out based on retrospective analysis data with step-
wise inclusion and exclusion of variables, which made it
possible to identify the most informative predictors of the
impact on the development of AFD and determine the
appropriate regression coefficients for assessing individual
risk in the early stages of gestation.

The developed model calculates an individual probabi-
lity of AFD ranging from 0 to 1. For clinical interpre-
tation, a cut-off value of 0.69 was applied. A predicted
probability > 0.69 was classified as a high-risk category,
whereas values < 0.69 were classified as low risk. Interme-
diate risk categories were not defined in order to ensure
clear clinical decision-making,

To assess the strength of associations between potential
risk factors and AFD, odds ratios (ORs) with 95% confi-
dence intervals (CIs) were calculated. In the case of a
small number of observations or a rare event, logistic re-
gression with Firth penalty was used, which allowed to
reduce the bias of parameter estimates.

The analysis of risk factors for AFD was performed
using logistic regression models. In the first stage, a univari-
ate analysis was performed for each potential predictor. Vari-
ables that demonstrated statistical significance were included
in a multivariate model with stepwise selection, using the in-
clusion criteria of p < 0.05 and exclusion criteria of p > 0.15.

To select a set of factorial features associated with
the risk of developing AFD, the LASSO (Least Absolute
Shrinkage and Selection Operator) regularization method
was used. This approach allowed us to objectively deter-
mine the factors with the greatest prognostic value and
reduce the impact of multicollinearity between variables.
The regression coefficients were estimated using the Wald
test with the determination of p-values and 95% CI. To es-
tablish the optimal threshold value of the prediction pro-
bability, the Youden index was used, which ensured maxi-
mum diagnostic efficiency of the model. Model adequacy
was assessed using the likelihood ratio chi-square test.

For the purpose of practical implementation, the de-
veloped predictive model was primarily developed and
statistically validated using the EZR v.1.54 software
package, then was adapted as an interactive tool based
on Microsoft Excel, which provided automated calcula-
tion of individual risk of AFD.
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RESULTS AND DISCUSSION

When conducting a retrospective analysis of medical re-
cords, it was found that the average age of women in the MG
was 31.2 + 2.3 years; in the CG — 30.4 £ 1.9 years (p < 0.05).

Socio-demographic analysis showed that women in the
CG were significantly more likely to be in a registered mar-
riage compared to the MG (41 (82.0%) vs 24 (52.2%) wo-
men; p < 0.05), while in the MG, civil marriages and sin-
gle mother status were more common (7 (15.2%) women).
Most of the respondents lived in urban areas, had higher
education and permanent employment without intergroup
differences (p > 0.05), however, women in the CG were
more likely to work in the civil service, while in the MG,
physical labor prevailed.

It was found that the absence of legal marital rela-
tions was associated with a significant increase in the
probability of AFD — by 5.5 times (p < 0.001), which
indicated a significant role of socio-psychological de-
terminants in the formation of an unfavorable course of
pregnancy (Table 1).

Among extragenital pathologies in women of the
MG, thyroid diseases significantly prevailed (16 (34.8%)
vs 9 (18.0%) women; p < 0.05); cardiovascular system
diseases (13 (28.3%) vs 6 (12.0%) women; p > 0.05); uri-
nary system pathology (14 (30.4%) vs 5 (10.0%) wo-
men; p < 0.05); varicose veins of the lower extremities
(12 (26.1%) vs 7 (14.0%) women; p < 0.05) and metabolic
syndrome (11 (23.9%) vs 3 (6.0%) women; p < 0.05).

Univariate analysis of extragenital pathology allowed
us to isolate a number of clinical factors associated with an
increased risk of AFD. Thus, the presence of thyroid di-
seases was accompanied by a tendency to increase the risk
of AFD by 2.25 times (p = 0.052). Cardiovascular patho-
logy was significantly associated with an increase in the risk
of AFD by 2.37 times (p = 0.039). At the same time, the
presence of urinary tract diseases significantly increased
the probability of AFD by 3.17 times (p = 0.004).

Obesity (body mass index (BMI) > 30 kg/m?) was an
independent risk factor for AFD, increasing its probabi-
lity by 3.48 times (p = 0.031). In addition, obesity was
often combined with gestational complications, such as
preeclampsia (4 (8.7%) women) and gestational diabetes
mellitus (3 (6.5%) women), which could potentiate the
development of placental dysfunction and perinatal loss.

Among gynecological pathologies in women of the MG,
a high percentage of inflammatory diseases of the genital
tract was noteworthy. In particular, nonspecific inflamma-
tory diseases of the vagina and cervix were found 2.1 times
more often compared to the CG (MG — 27 (58.7%),
CG - 14 (28.0%) women; p < 0.05). In particular, STIs
were found in every 5th woman of the MG (9 (19.6%)
vs 3 (6.0%) women; p < 0.05). Uterine leiomyoma oc-
curred in a fourth of women of the MG, which is 2.4 times
more often compared to the CG (MG — 11 (23.9%), CG —
5 (10.0%) women; p < 0.05).

Every 5th woman in the MG reported MCDs (9 (19.6%)
vs 4 (8.0%) women; p < 0.05). The main clinical manifes-
tations were: dysmenorrhea (6 (13.0%) women), anovula-
tory menstrual cycle (3 (6.5%) women), intermenstrual
uterine bleeding (2 (4.3%) women).

The prognostic value of STIs was manifested in a statis-
tically significant increase in the risk of AFD (OR = 2.38;
p = 0.017). At the same time, the degree of this risk was
significantly lower compared to nonspecific disorders of the
vaginal microbiocenosis (OR = 4.95), which probably had
differences in the pathogenetic mechanisms of influence.

Statistical analysis of factors such as uterine leiomyo-
ma and MCDs showed a tendency towards an increased
risk of AFD (OR = 2.63 and 2.55, respectively), however,
the results obtained did not reach a statistically significant
level (p = 0.103 and 0.082, respectively).

Evaluating the obstetric history, the following results
were obtained: spontaneous miscarriages were recorded in
the history of every 6th case of the MG (8 (17.4%) women),

Table 1

Results of logistic regression analysis of risk factors for AFD
Model coefficient

Indicators Al (esns p-value OR indicator (95% Cl)

Age < 35 years -0.75%+0.70 0.284 0.47 (0.12-1.86) 0.773 (0.503-1.000)
Age > 35 years 0.01+0.05 0.908 1.01(0.91-1.11) 0.514 (0.403-0.624)
Marital status (single) 1.71+0.44 <0.001 5.50(2.31-13.10) 0.676 (0.602-0.75)
History of spontaneous miscarriages 0.82+0.36 0.025 2.27 (1.11-4.63) 0.601(0.515-0.687)
Obesity (BMI > 30 kg/m?) 1.25+0.58 0.031 3.48 (1.12-10.90) 0.576 (0.517-0.635)
Thyroid pathology 0.81+0.42 0.052 2.25(0.99-5.12) 0.58 (0.504-0.656)
Pathology of the cardiovascular system 0.86+0.42 0.039 2.37 (1.04-5.38) 0.586 (0.51-0.662)

Urinary tract pathology 1.15+£0.40 0.004 3.17 (1.46-6.87) 0.63 (0.55-0.71)
STls + non-specific 0.87£0.36 0.017 2.38(1.16-4.85) 0.606 (0.52-0.692)
MCD 0.97 £0.59 0.103 2.63(0.83-8.36) 0.5583(0.497-0.609)

Uterine leiomyoma 0.94+0.54 0.082 2.55(0.89-7.33) 0.56 (0.5-0.621)
Disorders of the vaginal microbiocenosis 1.60+0.39 <0.001 4.95 (2.33-10.50) 0.684 (0.602-0.766)
Preeclampsia 1.43+0.58 0.013 4.20 (1.36-13.00) 0.594 (0.533-0.654)
FGR / placental dysfunction 2.05+0.76 0.007 7.75(1.73-34.7) 0.602 (0.549-0.655)

Notes: AFD — antenatal fetal death; BMI — body mass index; STls — sexually transmitted infections; MCD — menstrual cycle disorder; FGR — fetal growth retardation;
b — logistic regression coefficient; m — standard error; OR — odds ratio; Cl — confidence interval; AUC — area under the curve.
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Table 2

Coefficients of the logistic regression model for predicting the risk of AFD

Factorial features Model coefficient value, b £ m p-value OR indicator (95% CI)
Age > 35 years 1.06 = 1.09 0.333 2.87(0.39-31.59)
Obesity (BMI > 30 kg/m?) -0.77 £0.81 0.341 0.46 (0.09-2.33)
Thyroid disorders 0.04 +0.65 0.949 1.04 (0.28-3.7)
Disorders of thg vaginal migrobiocenosis 1.75+ 0.59 0.003 5.74 (1.87-19.84)
(vaginal dysbiosis)
History of spontaneous miscarriages 0.90+0.58 0.12 2.47 (0.8-8.05)
FGR / placental dysfunction 1.51+£0.93 0.105 4.55 (0.85-37.6)
D-dimer 0.33+0.06 <0.001 1.4 (1.25-1.6)

Notes: AFD — antenatal fetal death; BMI — body mass index; FGR — fetal growth retardation; b — logistic regression coefficient; m — standard error;

OR - odds ratio; Cl — confidence interval.

in particular, repeated cases of stillbirth were indicated
in 2 patients (2 (4.3%) women); artificial abortions were
experienced by every 4th woman in the MG (11 (23.9%)
vs 6 (12.0%) women, respectively).

The course of this pregnancy in women of the MG was
characterized by the occurrence of certain complications
that could affect placental perfusion disorders. Among the
frequent complications, the following were distinguished:
threatened miscarriage (18 (39.1%) vs 5 (10.0%) women,
respectively); hypertensive disorders during pregnancy
(10 (21.7%) vs 3 (6.0%) women, respectively); placental
dysfunction (11 (23.9%) vs 2 (4.0%) women, respective-
ly); anemia of pregnancy (12 (26.1%) vs 8 (16.0%) wo-
men, respectively).

Based on univariate analysis, it was found that hyper-
tensive disorders during pregnancy had high prognostic
significance among pregnancy complications, which were
associated with an increase in the probability of the risk of
AFD by 4.20 times (p = 0.013), FGR and signs of placen-
tal dysfunction — by 7.75 times (p = 0.007).

Based on the results of LASSO regression, the most in-
formative predictors were identified, which ensured increa-
sed stability and predictive accuracy of the model (Table 2).

The constructed multivariate logistic regression model
is statistically adequate (3> = 94.218; df (degrees of free-
dom) = 7; p < 0.001) and includes seven independent
predictors. The greatest contribution to the formation of
the risk of AFD was made by disorders of the vaginal mi-
crobiocenosis and the presence of placental dysfunction,
while obesity demonstrated an inverse relationship with
the obtained result. The following logistic regression equa-
tion was derived, where logit(P, ) represents the natural

logarithm of the odds of adverse fetal outcome:

logit(P,,,) = -5.795 + 1.056 x X, - 0.775 x X, +
+0.042 x X, + 1.747 x X, + 0.905 x X, +
+1.515 x X, + 0.334 x X,
where:

X, — age > 35 years;

X, — BMI > 30 kg/m?

X, — pathology of the thyroid gland;

X, — disorders of vaginal microbiocenosis;
X, — history of spontaneous miscarriages;
X, — FGR / placental dysfunction;

X, — the level of D-dimer;

P,,, — probability of AFD.
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ROC curve of the logistic regression model
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Fig. 1. ROC curve of a multifactorial model for predicting
the risk of AFD with determination of the optimal
boundary

Notes: ROC — Receiver Operating Characteristic; AFD — antenatal fetal death;
AUC - the area under the ROC curve.

The constructed model was characterized by high dis-
criminatory power: the area under the ROC (receiver ope-
rating characteristic) curve (AUC) was 0.93 (95% CI:
0.88-0.978), which confirms its high accuracy in predic-
ting the development of AFD. The ROC curve of the mo-
del is shown in Fig. 1.

When using a cutoff value of 0.69, the seven-factor
logistic model for predicting AFD was characterized by
high sensitivity — 92.0% (95% CI. 80.8-97.8%) and
specificity — 86.0% (95% CI: 76.9-92.6%). The posi-
tive and negative predictive values of the model were
79.3% (95% CI: 66.6-88.8%) and 94.9% (95% CI: 87.4—
98.6%), respectively.

For the purpose of convenience for practical use, a lo-
gistic model for estimating the AFD was developed and
adapted for implementation using Microsoft Excel soft-
ware (Fig. 2, 3).

85



AKYWEPCTBO

1 Age (years) 34
> BMI, kg/m? 24
s Thyroid disorders 1
+|Vaginal dysbiosis
s History of spontaneous miscarriages (—
s FGR/ placental dysfunction 0
7 D-dimer 17,8

0,749735102_
Fig. 2. Interface of the AFD forecasting system in
Microsoft Excel software. High risk calculation

Notes: AFD — antenatal fetal death; BMI — body mass index;
FGR - fetal growth retardation.

s Risk of intrauterine fetal demise

This model for predicting the risk of AFD can be
adapted for use by practicing physicians in antenatal cli-
nics, based on anamnestic and clinical data, and provide
opportunities for the introduction of preventive measures
in the early stages of pregnancy.

Thus, the use of a mathematical model for predicting
perinatal pathology is a promising tool for modern obstet-
rics, ensuring a transition to a personalized approach to
risk assessment [10, 22]. The use of a multivariate logis-
tic model with high discriminant ability (AUC = 0.93)
allows identifying women with an increased probability
of developing perinatal complications, in particular AFD,
even at the pre-pregnancy stage [4, 15]. Integration of
clinical, anamnestic and laboratory indicators into a sin-
gle prognostic system contributes to the objectification
of perinatal risk stratification and forms the basis for
the timely implementation of individualized preventive
and therapeutic measures. Practical implementation of
the model in the form of an automated prediction tool
expands the possibilities of clinical decision-making and
increases the efficiency of managing women with a his-
tory of AFD [17, 22].

CONCLUSIONS
The conducted univariate logistic regression analysis
of risk factors for AFD allowed us to determine and as-
sess the predictive power of some anamnestic indicators,
namely: thyroid diseases increased the risk of AFD by
2.25 times (p = 0.052), cardiovascular system pathology —

1 Age (years) 34
> BMI, kg/m? 24
s Thyroid disorders 1
« Vaginal dysbiosis 0
s History of spontaneous miscarriages 1
s FGR/ placental dysfunction 0
7 D-dimer 12,3

s Risk of intrauterine fetal demise 0,32304788 Low risk

Fig. 3. Interface of the AFD forecasting system in
Microsoft Excel software. Low risk calculation

Notes: AFD — antenatal fetal death; BMI — body mass index;
FGR - fetal growth retardation.

2.37 times (p = 0.039), urinary tract diseases — 3.17 times
(p = 0.004), obesity — 3.48 times (p = 0.031).

The prognostic value of gynecological pathology indi-
cated an increased risk of AFD, namely: STIs (OR = 2.38;
p = 0.017), nonspecific inflammatory diseases of the vagi-
na and cervix (OR = 4.95; p < 0.001), MCDs (OR = 2.63;
p = 0.103), and uterine leiomyoma (OR = 2.55; p = 0.082).

Reproductive losses in history confirmed the prognos-
tic significance in this pregnancy, and it was found that
spontaneous miscarriages in history are a statistically
significant risk factor associated with an increase in the
odds of developing the event by 2.27 times (OR = 2.27;
p = 0.025), but are characterized by moderate discrimi-
natory ability as an individual predictor (AUC = 0.601).
Among the gestational complications during this preg-
nancy, conditions with high prognostic value were identi-
fied, which include hypertensive disorders during preg-
nancy (OR = 4.20; p = 0.013) and placental dysfunction
(OR =17.75; p = 0.007).

The use of LASSO regression allowed us to form a sta-
ble seven-factor predictive model of AFD with high sensitiv-
ity (95% CI: 80.8-97.8%), specificity (95% CI: 76.9-92.6%),
and predictive value, which confirms its clinical effectiveness.
Adaptation of the model for practical application in the Mi-
crosoft Excel environment makes it a convenient tool for in-
dividual assessment of AFD risk in everyday clinical practice.
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