International scientific conference

DOI https://doi.org/10.30525/978-9934-26-226-5-50
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Parvovirus infection is an acute infectious disease caused by parvovirus
B19 (Primate erythroparvovirus), which is associated with a wide range of
different diseases [1]. It is most pronounced clinically in children in the
form of infectious erythema, and also causes aplastic anemia,
thrombocytopenia, acute and chronic arthritis [2; 3]. The most sensitive to
the PV19 virus are patients with hematological diseases and immune system
deficiency [5]. Pregnant women are at high risk of parvovirus B19 infection
due to the development of transient physiological immune suppression
during pregnancy and the particular susceptibility of the fetus. According to
various literature data, in 25-55% of cases of parvovirus infection,
intrauterine infection (1UI) of the fetus occurs [4]. The most common results
of PV19 infection are: abortion, intrauterine fetal death, non-immune fetal
hydrops, preterm birth, placental dysfunction, IUGR, preeclampsia [1; 4].

With a possible search for new diagnostic approaches, the authors of this
research work proposed a mathematical model of predictive risk factors for
parvovirus infection during pregnancy.

According to the goal of the research work, 1090 pregnant women were
examined for parvovirus infection at different stages of pregnancy using
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PCR test systems (in real time) and enzyme immunoassay for specific IgM,
1gG PV19 (Immunoblot).

Of the total number of pregnant women examined, acute parvovirus
infection at the time of the survey was diagnosed in 129 pregnant women
with acute parvovirus infection, who constituted the main group for further
research. The control group consisted of 130 non-infected patients with
a physiological course of pregnancy,

A retrospective analysis of clinical and epidemic factors and
complications of pregnancy in those infected with parvovirus B19 was
carried out female patients. The obtained data were compared with the
frequency of such manifestations in the absence of this infection. To create
a PB19 forecasting program, a logistic regression analysis was used, which
allows you to build a statistical model to predict the probability of an event
from the available data, which may or may not happen. The assessment is
carried out by determining the list of factors for each patient and, depending
on the presence or absence of the factor, we determine the sum of
prognostic coefficients: ZPC = PC1+PC2+PC3......

The maximum possible amount (in the presence of all adverse factors) is
148 points. The minimum amount (in the absence of all factors) is 38
points. The whole range can be divided into 3 parts:

1) From -38 to +20 — a group of low risk of infection

2) From +21 to +80 — a group of medium risk of infection

3) Above 80 points for the amount of PC — a group of high risk of
infection.

Calculations of prognostic coefficients were carried out by the following
formula:

P(x [ A1)

MK(x )= 100lg
i P(x / A2)

where:

PK (xj) — prognostic coefficient of information group j of feature x;

P (xj/Al) — the probability of information group j of the corresponding
feature X in the totality of patients with certain complications (Al);

P (xj/A2) — the probability of the information group j of the
corresponding feature X in the control group.

The results of observations and examinations of each pregnant woman
were entered into the created individual card, as well as into a spreadsheet
in the MS Excel program.
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As a result of the study, data were obtained on a sufficiently high
frequency and prevalence of parvovirus B19 in pregnant women with
obstetric pathology. Acute parvovirus infection was diagnosed in 11.8%
(129/1090) of patients in the study group with a high risk of infection. The
most significant pathogenic role of parvovirus B19 in the development of
spontaneous abortions — 24.6% of cases, non-immune dropsy of the fetus in
14.9% of cases; placental dysfunction, IGR — in 9.5% of cases. It should be
noted that in 2.3% of women infected with parvovirus B19, no negative
effect on the fetus was noticed.

A statistical analysis of clinical and epidemiological parameters of
parvovirus B19 infection factors was carried out; a mathematical model of
prognostic risk factors for parvovirus infection in pregnant women was
developed. This model is offered for practical use by doctors, with a
possible search for new diagnostic approaches and preventive measures for
parvovirus infection. There was a 42.35-fold increase in the relative risk of
parvovirus B19 infection during pregnancy, with an OR=42.35 (25.59-
70.08) (p<0.0001) for contact with children under 6 years of age. The
likelihood of developing anemia during pregnancy in infected women
increases 36.44-fold — OR=36.44. The relative risk of fetal immune hydrops
when infected with parvovirus B19 at different gestational terms increases
at the end of the first trimester — OR=3.4 (1.03-11.2) with the highest
frequency of occurrence in the second trimester of pregnancy — OR=12.6
(6.65-23.9), then decreases in the third trimester to OR=4.32 (2.76-6.8).
Other factors in the ranking represent approximately the same statistical
significance with fluctuation of relative probability of infection with risk in
the range OR=3-9. These factors are such as contact with teenagers
OR=7.19, household contact at home OR=3.94, contact among teachers
OR=5.84, employees of pediatric medical institutions OR=6.75, seasonal
outbreaks in late winter OR=6.49 and in early spring OR=7.27, rash
OR=6.03. The chart presents the main risks of PVV19 infection, on the basis
of which testing for parvovirus B19 in combination with TORCH should be
recommended. When several factors are added together, the likelihood of
PV19 infection increases.

Conclusions. The strategy for preventing parvovirus infection in
pregnant women should include risk factors: bad habits, lack of hygiene,
environmental conditions, health awareness. The main risk factor for
primary infection during pregnancy is the lack of immunity to PV19. If a
woman belongs to a risk group, this requires limiting her stay in children’s
groups. The course of pregnancy in infected women in endemic and
epidemic situations is associated with a high risk of perinatal losses.
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Undoubtedly, in the context of modern medical advances and new
knowledge about parvovirus infection, the question of the need for early
diagnosis of PV19 in pregnant women is paramount. The presented
prognostic model according to epidemiological and clinical criteria is also a
preventive measure, contributes to the formation of high-risk groups for
PV19 infection, wound healing.
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