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= Hypothesis/aims of study. Currently, preeclampsia is one of the most pressing problems of obstetrics due to the complexity
of pathogenesis and to the lack of early and reliable diagnostic criteria. The preeclampsia rate in patients with bronchial asthma
is proved higher than in asthma free pregnant women. This study aimed to establish the prediction algorithm of preeclamp-
sia development in in pregnant women suffering from bronchial asthma of varying severity and different level of control.

Study design, materials and methods. Asthma duration was studied in 110 pregnant women using the SPSS Discriminant
Function Analysis method. Basic therapy and level of asthma control were studied together with respiratory tests,
obstetrician medical history, and complications of the first and second trimesters of pregnancy. In addition, serum
interleukin panel was assessed and placental Doppler measurement was carried out.

Results. Clinical and statistical analysis made it possible out of 87 significant risk factors for the development of
hypertensive disorders and preeclampsia to form a highly informative set of signs for a linear discriminant model for
predicting preeclampsia: 1) asthma exacerbation in the first trimester of pregnancy; 2) asthma duration severity; 3) average
dose of inhaled glucocorticosteroid drugs administered to the exact patient during pregnancy; 4) serum levels of tumor
necrosis factor, interferon gamma, and interleukins-4, 6, and 8.

Conclusion. The inclusion method of step-by-step discriminant analysis allowed establishing a highly informative four-
component complex of clinical predictors for preeclampsia development in pregnant women with asthma. The results
of the model testing showed its extremely high reliability (up to 100% within study selection as well as within control
selection). Thus, the study results can be recommended for clinical use.

= Keywords: bronchial asthma; preeclampsia; prediction.
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HbIX 6p0Hxnaan0171 aCTMOI IIPpEIKIAMIICHA Pa3BUBAETCA Jallle, YEM Y 6epeMeHHbIX, HE CTpaJlalolNX 3TUM 3a60/1eBaHMEM.
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ITenv — paspaboTaTh MOfEIb /IS IPOTHOSMPOBAHNS Pa3BUTHSL IPEIKIAMIICUH ¥ OepeMEHHBIX, CTPAJAOIUX OPOH-
XMaJIbHOV aCTMON Pa3NIMYHON TAXKECTU U C Pa3AMYHON KOHTPOIMPYEMOCTBIO TEUEHM.
Mamepuan u memoovt uccnedosanus. Y 110 601bHBIX OPOHXMATIBHON aCTMOIL C IPUMEHEHUEeM METORUKM JUCKPU-
muHaHTHOrO aHamusa (SPSS Discriminant Function Analysis) 6p110 mpoaHanusupoBaHoO TeUeHUe ITOr0 3a00IeBaHN
B I1eprofi 6epeMeHHOCTH, CTEIIeHDb eT0 KOHTPOIUPYEMOCTH, XapaKTep Tepammny, pyHKIMOHAIbHbIE TIOKA3aTe/N CHCTEMBI

BHEIIHETO IBIXaHMs, 0COOEHHOCTH aKyIIepPCKO-TMHEKOIOIMIeCKOr0 aHaMHesa, Hamaue ocnoxkHennit I u II tpumecTpoB
6epeMeHHOCTY, JaHHbIE ZOIIEPOMETPUI [IAI[EHTAPHOTO KOMIIIEKCA, YPOBHI MHTEP/IEKIHOB CBIBOPOTKI KPOBIL.

Pesynvmamot uccnedosanus. C IOMOLIBIO KIMHMKO-CTATUCTUIECKOTO aHa/IN3a U3 87 3HaYMMBIX GaKTOPOB PICKa pas-
BUTIS TUIEPTEHSUBHBIX PACCTPOIICTB ¥ IIPEIKIAMIICHH ObUT COPMUPOBAH BHICOKOMH(OPMATHBHBII HAOOP MPU3HAKOB
IUISL JIMHEITHOM [YICKPUMUHAHTHON MOV IPOTHO3MPOBAHMS IIPeIKIaMIICn: 1) Hamudue 060CTpeHus 6pOHXMAaIbHOI
acT™bl B | TpuMecTpe GepeMeHHOCTI; 2) TsXKECTh TedeHsl OPOHXMANIBHO aCTMbl; 3) CpelHssA 403a MHIA/ALMOHHBIX
[JIIOKOKOPTUKOCTEPOMHBIX IIPEIapaToB, HA3HAYABIINXCS ALMEHTKE B IIePIOJ 6epeMEeHHOCTY; 4) COflep)KaHue B KPOBI
(axTOpa HeKpo3a Omyxonu, NHTepdepoHa raMma, NHTeP/IeIKNHOB-4, -6, -8.

Bwt600vt. Ha ocHOBe BbICOKOMH(OPMATUBHOTO HAOOPa, BK/IIOYABIIETO YeThIPe IIPMU3HAKA, ObIIA TOCTPOEHA THMHEHAs
AUCKPUMMHAHTHASL MOJe/Ib, [I03BOJIAIONIAs IIPOTHOSMPOBATD IIOsIBIEHNE MIPEIKIAMIICUN Y GepEeMEHHBIX IO PasBUTI
K/IMHIIECKOI KapTUHBL. Pe3y/bTaTel poBepKy paboToCIIOCOOHOCTI MOAEII IOATBEPAUIN €€ MCK/TIOYNTEIBHO BBICOKYIO
Hage>XHOCThb (100 % mporHo3upoBaHme 1 1Mo o6ydaroleil BBIOOPKe, U PV KOHTPOIbHOI OLieHKe), Ha OCHOBAHUM 4ero

€€ MOJKHO P€KOMEHJOBATD /I IIPVIMEHEHN B KIMHNYIECKOM IIpaKTUKe.

= KmroueBblie crioBa: 6p0meaanaﬂ aCTMa; IIPESIK/IAMIICUA; IIPOTHO3MPOBaHME.

Introduction

One of the most common and serious
respiratory diseases is bronchial asthma, which
can also complicate the course of pregnancy [I,
2]. Numerous studies have shown that female
patients with bronchial asthma have a higher risk
of developing a number of complications during
pregnancy and childbirth. These complications
include preeclampsia, premature birth, intrauterine
growth retardation of the fetus, and weight loss in
newborns [3, 4]. Pregnant women with a severe
course of this disease are most prone to developing
these complications [5]. One of the most common
and serious complications of late pregnancy is
preeclampsia. The pathogenesis of preeclampsia
involves severe endothelial dysfunction, the
activation of platelet-vascular unit of the hemostatic
system, circulatory disorders, and vasoconstriction.
In preeclampsia, the incomplete invasion of the
cytotrophoblast causes an incorrect reconstruction
of the spiral arteries, which ultimately leads to
inferiority of the vasculature of the mother-
placenta-fetus system and the associated clinical
manifestations [6].

Currently, preeclampsia is one of the most
urgent problems of obstetrics due to the complexity
of its pathogenesis, the lack of early and reliable
diagnostic criteria, limited effective preventive
and treatment measures, a high maternal and
perinatal morbidity and mortality rate, and high
financial costs of intensive care [7]. Preeclampsia
complicates pregnancy, and since many years it
ranks as the 2nd or 3rd leading cause of maternal
and perinatal mortality, as well as in terms of the

incidence [8]. The number of severe cases, low-
symptom forms, and those with an atypical course,
which often cause maternal and perinatal morbidity
and mortality, are increasing [9]. According to
recent data, a genetic predisposition that affects
the development of preeclampsia accounts for up
to 50% of all risk factors, and pathology can be
inherited both by the female and male lines. It
has been noted that the likelihood of preeclampsia
occurring in the family is significantly higher if
both spouses were born as a result of a pregnancy
complicated by this pathology [10]. For women
who suffered from preeclampsia during their
first pregnancy, the risk of recurrence increases
by 12 times, and in patients who had increased
blood pressure during their first pregnancy, the
probability of preeclampsia is 2—-4 times higher in
a subsequent pregnancy [10].

Our study aimed to develop a model for
predicting preeclampsia in pregnant women
suffering from bronchial asthma of varying severity
and disease controllability.

Materials and methods

To develop a linear discriminative model for
predicting the development of preeclampsia, we
used the step-by-step discriminative analysis
method (SPSS Discriminative Analysis application
package). We analyzed the data obtained by
pulmonologists and obstetrician-gynecologists
who monitored 110 pregnant women suffering
from bronchial asthma of varying severity and
disease controllability from the first trimester of
pregnancy.
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Results

To identify the main prognostic criteria, 87
signs were selected by experts, including the age
of the pregnant women, the severity of bronchial
asthma before and during pregnancy, the degree
of the disease controllability, the nature of
therapy, the functional parameters of the external
respiration system, the aspects of obstetric
and gynecological anamnesis, the presence of
complications in the first and second trimesters,
data from placental complex dopplerometry, and
serum interleukin (IL) levels. At the analysis

Table 1/ Tabauya 1

Risk factors for preeclampsia
daKTopbl PUCKA PAa3BUTUA NPEIKNAMMNCUN

Risk factors
No exacerbation
Mild exacerbation
Severe exacerbation
Severity of bronchial asthma
Mild intermittent course [Mild BA(i)]
Mild persistent controlled course [Mild BA(c)]
Mild persistent uncontrolled course [Mild BA(u/c)]
Moderate controlled course [Moderate BA(c)]
Moderate uncontrolled course [Moderate BA (u/c)]
Duration of iGCS intake
None
First trimester
Second trimester
Third trimester
iGCS dose
None
Low
Medium
High
Hypertensive disorders and preeclampsia
None
Hypertension
Moderate preeclampsia
Severe preeclampsia

Note. iGCS:inhalant glucocorticosteroids

=

stage, only the cases that did not contain system
and user missing values in predictor variables
were used.

Clinical and statistical analysis enabled the
identification of 87 significant risk factors for
the development of hypertensive disorders and
preeclampsia. Four of these signs (described below)
were selected using the step-by-step discriminative
analysis method to predict the occurrence of
preeclampsia in pregnant women using a linear
discriminative model, before the development of
the clinical presentation.

Designation
0
1
2
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Table 2 / Tabauya 2

Order of inclusion of the signs in the model of the appearance of preeclampsia
MopAfoK BKAKOUYEHMA NMPU3HAKOB B MOAENb NOABNEHUA NPe3KaamMmncum

Wilks’ lambda
st Introduced Precise value F

age (HOCLEE e Degree Degree Degree

of freedom 1 of freedom 2 of freedom 3 gyvictics Degree Degree Value

of freedom 1 of freedom 2
1  Deterioration in 0.275 1 68.000 179.444 1 68.000 0.000
first trimester

2 Interleukin 6 0.209 2 68.000 126.550 2 67.000 0.000
3 iGCS dose 0.173 3 68.000 105.129 3 66.000 0.000
4 BA severity 0.157 4 68.000 87.207 4 65.000 0.000

Note. iGCS:inhalant glucocorticosteroids; BA: bronchial asthma.

Table 3 / Tabauya 3

Coefficients of the classifying function
KoaddpuumeHTbl Knaccuduumpytowiein GyHKUMU

Function

Deterioration in the first trimester
BA severity

iGCS dose

Interleukin-6

Constant

Groups0+1and2+3

0+1 2+3
6.011 16.796
3.002 4.676
-1.142 -4.610
0.271 0.616
-8.774 -32.431

Note. iGCS: inhalant glucocorticosteroids; BA: bronchial asthma.

1. The exacerbation of bronchial asthma in the
tirst trimester of pregnancy

2. The severity of bronchial asthma course

3. The  average dose of  inhalant
glucocorticosteroid drugs prescribed to the patient
during pregnancy

4. The blood levels of tumor necrosis factor,
interferon-gamma, and IL-4, -6, and -8.

Table 1 presents the risk factors for preeclampsia.

Table 2 presents the order of inclusion of the
risk factors in the linear discriminative model.

At each step of selecting a risk factor, a variable
was included in the model that minimized the
Wilks” lambda indicator.

For the selected four signs, the coefficients
and constants of linear discriminative functions
of the hypertensive disorder prediction model
were calculated. The decision to assign the patient
to the group 0 + 1 or the group 2 + 3 was made
when comparing the values of the Fisher linear
discriminant function (LDF). The patient belonged
to the group in accordance with the LDF value and
the forecast model (Table 3).

Fisher LDFs

LDF1 = (deterioration) - 6.011 +
+ (BA severity) - 3.002 + (dose) x
x (-1.142) + (IL-6) - 0.271 - 8.774;
LDF2 = (deterioration) - 16,796 +
+ (BA severity) - 4,676 + (dose) x
x (-1,142) + (IL-6) - 0,616 -32,431
The results of verifying the accuracy of prognosis
using the developed model in the training sample
(initial data) and during the verification using a
special procedure of unbiased estimation (cross-
verification) are presented in Table 4. The results of
testing the model’s performance showed it exhibits
high reliability (100% prognosis both in the training
sample and in the control evaluation); therefore, it
is recommended for application in clinical practice.

Conclusions

The principal risk factors that increase the
likelihood of preeclampsia development in
pregnant women suffering from bronchial asthma
include the severity of the disease, the deterioration
of the course (exacerbation) in the first trimester
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Table 4 / Tabauya 4

Checking the accuracy of preeclampsia prediction

.

Pe3ynbTaTbl NpoBEepPKU NPaBUIbHOCTU NPOrHO3UPOBAHUA MPEIKNAMNCUN

Classification results®®

Groups 0 +1and 2 +3

Initial Frequency 0+1
2+3

% 0+1

2+3

Cross-verified® Frequency 0+1
2+3

% 0+1

2+3

Predicted belonging to a group

Total
0+1 2+3
87 0 87
0 23 23
100.0 0.0 100.0
0.0 100.0 100.0
87 0 87
0 23 23
100.0 0.0 100.0
0.0 100.0 100.0

NOTE a) 100.0% of the initial grouped cases were classified correctly; b) cross-verification was conducted only
for cases in the analysis. In the cross-verification, each case was classified by functions derived from all cases, with the
exception of itself; ¢) 100.0% of cross-verified grouped cases were classified correctly.

of pregnancy, and an increase in IL-6, which
can be detected before the clinical presentation
of preeclampsia. Furthermore, the likelihood
of preeclampsia development is reduced by a
comprehensive therapy, which involves an adequate
dose of inhalant glucocorticosteroid drugs. A
comprehensive assessment with the use of the
listed signs and a discriminative analysis model
enables the reliable prediction of the development
of preeclampsia.
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