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Summary

One of the most serious complications of pregnancy in women is fetal and neonatal hemolytic disease, which develops as
a result of the breakdown of red blood cells in the fetus under the influence of maternal anti-Rhesus antibodies.

The aim of the study: Was to evaluate cellular immunity factors such as CD3+ basic T-lymphocytes, CD4+ T-helper cells,
CD8+ T-suppressors, CD16+ T-killers, CD20+ B-lymphocytes and immunoregulatory index, in the cord blood of newborns with
hemolytic disease caused by Rhesus conflict in pregnant women and who were treated in the antenatal period by intrauterine,
intravascular hemotransfusion to the fetus.

Materials and methods: The studies were conducted at Republican perinatal center for the year 2024. A total of 50 newborns
participated in the study and were divided into 3 groups. The 1st main group of 20 newborns with hemolytic disease who
underwent «intrauterine, intravascular fetal hemotransfusion» surgery in the prenatal period, the 2nd comparison group of
20 newborns with hemolytic disease who did not undergo fetal surgery in the prenatal period, and the 3rd control group of 10
healthy newborns. All immunological studies were conducted at the Institute of Immunology of the Academy of Sciences of the
Republic of Uzbekistan.

Conclusions. Intrauterine intravascular hemotransfusion to the fetus not only improves hematological parameters of
fetal blood, but also improves the indicators of cellular immunity, in particular, contributes to the increase in the number of T
lymphocytes, which favorably affects T-cell immunity and prevents the formation of immunodeficiency state at birth.

Keywords: Rh-immunization; Hemolytic Disease of the Newborn (HDN); CD3+; CD4+; CD8+; CD16+; CD20+;

T-Lymphocytes; Immunoregulatory Index (IRI); B-lymphocytes; Intrauterine Intravascular Blood Transfusion (I1BT).

Introduction

Republican perinatal center (RPC) is a facility where
pregnant women with Rh immunization are concen-
trated for high-tech fetal surgeries, who have complicated
obstetric-perinatal history (pregnancy losses, perinatal
losses, disabled children). But at the same time in RPC
perinatal mortality rates have a positive dynamics of
change over the last 3 years. For example, if in 2021 the
perinatal mortality rate was 18.4%o, in 2022 18.9%o and in
2023 17.5%o. The percentage of Haemolytic Disease of the
Newborn (HDN) in the neonatal mortality rate for RPCs
is constantly decreasing, i.e. 6.4% (4) in 2021, 6.5% (5)
in 2022 and 0% (0) in 2023. This situation is explained by
the fact that in recent years fetal surgery has been widely
introduced and successfully performed in RPC, which un-
doubtedly affects neonatal outcomes [1, 2]. To date, intra-
uterine, often repeated, intravascular hemotransfusion to
the fetus during the antenatal period is considered the only
reasonable therapy for fetal hemolytic disease [3, 4, 5]. Ac-
cording to some authors, the development of adverse preg-
nancy outcomes is often associated with gestational age
and the timing of the first intrauterine intravascular blood
transfusion (1IBT). Also, in terms of analysis of peak blood
flow velocity in the middle cerebral artery (PBFV MCA),
the development of adverse perinatal outcomes has been
noted in pregnant women with PBFV MCA values of >1.5
MoM [6, 7]. lIBT is a progressive method of treatment of
hemolytic diseases of the fetus, and many authors of mod-
ern obstetrics give due attention to this method of therapy,
but at the same time they point out that blood transfusions,
often multiple transfusions, which increase the level of
hemoglobin, do not remove toxic bilirubin from the fetal
body. Antibodies circulating in the newborn’s body de-
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stroy its own and transfused donor red blood cells for one
month after birth [8, 9]. Due to this fact, all newborns af-
ter birth are diagnosed with HDN and require replacement
blood transfusion (RBT) [10]. Authors have studied some
indicators of adaptive cellular immunity in newborns with
hemolytic disease who received intrauterine, intravascular
blood transfusion to the fetus in the prenatal period [11].
There are data in the literature that against the background
of chronic hypoxia of severe degree due to severe hemo-
Iytic anemia in the cellular immunity link in the fetus there
are serious changes in the form of stress-induced mobiliza-
tion of CD34+ from hematopoietic organs to the peripheral
blood, increase in natural killer cells, decrease in CD8+,
CD4+ cells [12, 13, 14]. Based on the above data, we de-
cided to study the indicators of innate cellular immunity
in newborns with hemolytic disease.

Immunologic methods of research: Studies
of immune status of newborns in umbilical cord blood
were conducted on the 1st day of life in the Laboratory of
Basic Immunology at the Institute of Human Immunology
and Genomics, Academy of Sciences of the Republic of
Uzbekistan. Determination of cellular immunity included
CD3+, CD4+, CD8+, CD20+, CD16+/56+ and was
carried out using monoclonal antibodies of the company
BD (USA) by flow cytofluorimetry (BD Accury C6). The
immunoregulatory index (IRI), which is the ratio of the
number of CD4+ T helper cells to the number of CD8+ T
lymphocytes, was calculated manually. The normal IRI in
healthy children and adults is greater than one.

Statistical processing of the results was carried out
using methods of parametric and nonparametric analysis.
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Accumulation, correction, systematization of the initial
information and visualization of the obtained results were
carried out in Microsoft Office Excel 2018 spreadsheets.
Statistical analysis was performed using the program IBM
SPSS Statistics v.26 (developer—1BM Corporation). When
comparing means in normally distributed populations of
quantitative data, Student’s t-criterion was calculated. The
obtained values of Student’s t-criterion were evaluated by
comparing them with critical values. Differences in the
indicators were considered statistically significant at the
level of significance p<0.05.

Results and Discussion: We aimed to perform
immunologic studies and to justify the efficacy of fetal
intrauterine intravascular hemotransfusion by assessing
cellular immunity in newborns who underwent fetal
surgery. Therefore, immunological studies of cellular
immunity were performed in cord blood of newborns
with HDN who underwent intrauterine hemotransfusion
and those who did not undergo fetal hemotransfusion. The
results are summarized in Table-1 below.

Analysis of the results showed that the number of CD3+
T lymphocytes in the comparison group was significantly

reduced by 2.2 times compared to the control group, and in
the main group the number of CD3+ T lymphocytes was not
significantly different and the reduction was only 1.2 times.
This indicates that after intrauterine hemotransfusion there
is an improvement in the indicators of cellular immunity,
in particular, an increase in the number of T lymphocytes,
which favorably affects T-cell immunity and prevents the
formation of immunodeficiency state at birth. The number
of helper/inducer T lymphocytes CD4+ in the comparison
group was also significantly reduced in comparison with
the control values in 2.2 times, and in the main group of
helper T lymphocytes CD4+ the reliable difference was not
observed and the reduction was only 1.2 times.
Indicators of T-cytotoxic lymphocytes CD8+ in the
comparison group were significantly increased by 1.4 times
in comparison with the control group, and in the main group
the number of CD8+ cells was not significantly different
and the increase was only 1.1 times. The immunoregulatory
index was significantly reduced in the comparison group
by 2.7 times in relation to the data of the control group, and
in the main group this index was reduced only 1.3 times in
relation to the control and there was no significant difference.

Table-1
Main cell parameters of newborn birth immunity (umbilical cord blood), (Mtm, %)
Main group Comparison group Control group
Parameters (n-20) (n-20) (n-10)
CD3+, % 47,88+1,96 28,66+1,51 * 62,44+5,31
CD4+, % 39,24+2,38 21,55+1,78 * 47,53+5,52
CD8+, % 20,46x1,22 25,82+1,66 * 18,60+3,36
CD4+/CD8+, (IRI) 1,67+0,18 0,85+0,06 * 2,32+0,24
CD20+, % 12,34+1,75 19,42+1,56 17,56+1,64
CD16+/CD56+, % 9,565+1,45 14,66+2,42 * 8,35+1,24

Note: * — reliability of differences with the control group p<0.05

The results of the study of CD20+ B lymphocytes in
the group of newborns with traditional management was
insignificantly increased and no significant difference was
observed. The same unreliable difference was found with
CD20+ B lymphocytes in the main group in relation to the
values of the control group.

Analysis of Killer activity of immunity of newborns
showed that the number of killer lymphocytes CD16+/56+
in the comparison group was significantly increased by
1.8 times, and in the main group the number of Killer
lymphocytes CD16+/56+ was increased only by 1.1 times,
which is not a significant difference compared to the values
of the control group.

Based on our results, it can be concluded that
against the background of intrauterine and intravascular
hemotransfusion to the fetus in the prenatal period, there
is an improvement of cellular immunity factors in the
newborn, as evidenced by our findings. It should be noted
that we found a significant increase in the total number
of T lymphocytes, T helpers/inducers and IRI, which are
the main components of immunity and form a full cellular
immune response of the organism regardless of age,
moreover, prevent the formation of immunodeficiency.

Conclusions

1. The number of CD3+ T lymphocytes and CD4+ T
helper cells was significantly reduced by 2.2 times in the
comparison group compared to the control group. The
immunoregulatory index (IR1) was also reduced by 2.7
times in the comparison group compared to the control
group, and there was no significant difference in the main
group.

2. The number of CD8+ cytotoxic lymphocytes and
CD16+ killer lymphocytes were significantly increased by
1.4 times and 1.8 times, respectively, compared with the
neonates in the control group.

3. CD20+ B lymphocyte counts in both groups of
newborns in the main and comparison groups were not
significantly different from those in the healthy newborn
group.

4. Intrauterine, intravascular hemotransfusion to the
fetus not only improves hematological parameters of
fetal blood, but also improves the indicators of cellular
immunity, in particular, contributes to the increase in the
number of T lymphocytes, which favorably affects T-cell
immunity and prevents the formation of immunodeficiency
state at birth.
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MOKA3HUKMU KJIITUHHOTO IMYHITETY Y HOBOHAPOJ’)KEHHUX 3 TEMOJITHYHOIO XBOPOBOIO
IPY MPOBEJEHHI BUCOKOTEXHOJIOTTYHOT ®ETAJIBHOI XIPYPTTI

Y. V. Incabbopos, K. M. Xamamos

Pecnyonikancbkuii nepunaraabuuii neHTp MO3 Pecnyouiku Y36ekucran
(m.Tamkent.io Peciyouika Y3oexcran)

Pesrome.

OpHuM 13 HAMOTBII CEPHO3HUX YCKIIQIHEHb BariTHOCTI y *KIHOK € TeMOJIITHYHA XBOPOOa 1043 Ta HOBOHAPODKEHOTO, SIKa PO3BU-
BAETHCS BHACHTIZOK PO3MALy EpUTPOLIUTIB y TUTOA ITi/T BIUIMBOM aHTHPE3YCHHUX aHTHUTLI MaTepi.

MeTta aocaizkeHHsI: OLIHUTH Taki (akTOpH KIITHHHOTO iMyHiTeTy, sik CD3+ ocHoBHi T-nmimdporurn, CD4+ T-xenmepu, CD8+
T-cynpecopu, CD16+ T-kinepu, CD20+ B-nimponutn Ta iMyHOPEryIITOPHUN iHIEKC, Y MYHNOBHHHIN KPOBI HOBOHAPO/PKEHUX 3 Te-
MOJIITHYHOIO XBOPOOOIO, CIIPUYNHEHOIO Pe3yCc-KOH(IIIKTOM, y BariTHUX JKIHOK Ta sKi MPOXOIMIIH JTiKyBaHHS B aHTEHATaJIbHUN Iepiof
IJISIXOM BHYTPIIIHBOYTPOOHOTO, BHYTPIIIHHOCYANHHOTO IIEPETMBAHHS KPOBI ILIOMY.

Marepiaan i metoan. [lociipkeHHs MTPOBOIMINCH y PeciryOiikaHcbkoMy neprHatansHoMy LeHTpi y 2024 poui. Y nocmimkeHHi
B3sIM y4acTb 50 HOBOHAPOJDKEHNUX, sIKi Oyiu po3noniieni Ha 3 rpymnu. 1-ma ocHoBHa rpymna — 20 HOBOHAPOIDKEHUX 13 TEMOJIITHYHOIO
XBOPOOOIO, SIKUM Yy BHYTPIIIHOYTPOOHOMY Iepio/ii BAKOHAHO ONEpaTHBHE BTPYUYaHHS «BHYTPIIIHbOYTPOOHA BHYTPIIIHBOCYIUHHA
remMoTpaHcdy3is oy », 2-ra rpyna nopiBHsHHSI — 20 HOBOHAPOKEHUX 13 TEMOJIITUYHOIO XBOPOOOIO, SIKUM Y BHYTPIIIHBOYTPOOHOMY
nepiozi He MPOBOAMIIMCH OMepaLii Ha IO/, 3-51 KOHTpoJbHA rpyna — 10 370poBHUX HOBOHAPOKEHHX. Bl IMyHOIOTIUHI TOCITIHKSHHS
npoBoaunucs B [HeTuTyTi imyHOnorii Akagemii Hayk PecryOniku Y30exucraH.

BucHoBku. BHyTpilIHEOyTpOOHE BHYTPIIHFOCYANHHE NIEPETUBAHHS KPOBI IOy HE TIJIBKH IIOKPAILy€ TeMaToJIOT1YHI TOKa3HUKH
KPOBI 10712, ajie i OKpally€e MOKa3HUKH KIITHHHOTO IMYHITETY, 30KpeMa CIIpusie 30UThIIEHHIO KUTbKOCTI T-11iM(ONIHUTIB, IO CIIPUSATIMBO
BIUTHBAE Ha T-KIIITHHHUIA IMYHITET 1 3ano0irae (opMyBaHHIO IMyHOIEIIIUTHOTO CTaHy MPU HAPOKEHHI.

Kuro4uosi ciioBa: pe3yc-iMyHi3allis; TeMONITHYHA XBOpoOa HoBoHapomkeHnx; CD3+; CD4+; CD8+; CD16+; CD20+; T-nim-
(doruTH; IMyHOPETYISTOpHUH iHeKc; B-niMdonnTy; BHYTpIiMIHBOyTPOOHE BHYTPINIHEOCYIUHHE EPEINBAHHS KPOBI.
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