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BACKGROUND: To date, several options for helping pregnant women with rhesus immunization are known: (a) “active
tactics” in carrying out methods of efferent therapy in the form of basic operations (plasmapheresis, hemosorption)
in combination with adjuvant methods (immunoglobulin, blood photomodification with ultraviolet, laser beams, ozone
therapy) to pregnant women; (b) “wait-and-see active tactics” with observation of the pregnant woman, followed by
intrauterine intravascular transfusions of washed donor red blood cells; (c) “mixed active tactics” with a sequential
combination, alternation of these methods. In Russia, only option 2 with fetal transfusions of washed donor red blood
cells is accepted as the basis and paid for. The objective of the study is to conduct a comparative analysis of pregnancy
outcomes in women with rhesus immunization using different management options.

MATERIALS AND METHODS: A total of 392 women were followed up at seven different institutions in Russia and at the
Donetsk Center for Maternal and Child Health (DNR), of whom 345 pregnant women (Group 1) received efferent therapy,
33 women (Group 2) had fetuses intrauterine bypass surgery, and 14 pregnant women (Group 3) had mixed efferent
therapy and fetal PEEP bypass surgery.

RESULTS: The analysis showed that the most favorable results for the main clinical indicators (premature, operative
delivery, fetal hypoxia at birth, etc.) were in Group 1 and 3 women, in which the perinatal mortality was 14.5/1000
and 0/1000, respectively, which was significantly lower than in Group 2 (176.5/1000). It was also found that in Groups
2 and 3 women, the mean intervals between repeated transfusions of washed donor red blood cells were 8.8 £ 0.2 and
21.4 +3.8 days (p < 0.01), which may be explained by the detoxifying effect of efferent therapy methods, preservation of
fetal red blood cells and transfused donor red blood cells to the fetus with prolonged gestation and obtaining healthier
and more viable progeny.

CONCLUSIONS: 1. Severe Rh conflict is a manifestation of a syndrome of systemic effects of aggressive metabolites of
specific and nonspecific nature. 2. The etiopathogenetic measure in the prevention and treatment of HDF/HDN in rhesus
conflict is efferent therapy methods for the mother, and transfusion of washed donor rhesus-negative red blood cells to
the fetus is effective, but a temporary, palliative measure, as is the case in multiple organ failure. 3. In the treatment
protocols, efferent therapy methods must be present to prevent fetal red cell destruction and, equally importantly, to
prevent destruction of Rh-negative donor red cells transfused to the fetus.
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AxkTyanbHocTb. B Poccum mpuHaTa 3a OCHOBY BbDKMAATENbHO-aKTMBHAs TakTUKa C HabnogeHnem 3a 6epeMeHHbIMM C Mo-
cnepyowmM (Mo NoKasaHWaM) nepeanBaHMEM OOHOPCKUX 3PUTPOLMTOB MAOLy.

Uenb — npoBecTu CpaBHWUTENbHbIA aHANN3 UCXOA0B 6epeMeHHOCTM NPW UCMONAb30BAHMM Pa3HbIX BApUAHTOB Tepanuu XeH-
WKMH C pe3yc-MMMYHM3aLMEN.

Martepuansl u MeToapl. B cemu pasHbix yupexnaeHusx Poccun, a Takxke B [lOHELLKOM LLeHTpe OXpaHbl MAaTEpUHCTBA W LeT-
ctBa ([oHeukas HapopHas Pecnybnuka) Habnwopanu 392 xeHwmHbl, U3 KoTopbix 345 6epemenHbix (1-9 rpynna) nonyyanu
mMeToabl 3QPEepeHTHON Tepanuu, y 33 XeHWMKH (2-9 rpynna) naofam BHYTPUYTPOOHO BbIMOAHANM NepennMBaHne OTMbITbIX
LLOHOPCKUX 3pUTPOLMTOB U 14 GepeMeHHbIM (3- rpynna) okasbiBasu CMEeLWaHHY NOMOLb C NPUMEHeHMEM 060MX METOLOB.
Pe3ynbratbl. AHanu3 nokasan, 4to Hanbonee GnaronpusTHble pe3ynbTaTbl MO OCHOBHbLIM KJAMHUYECKMM MoOKasaTensam (npe-
XOEeBpEMEeHHble, OnepaTUBHbIE POAbl, TMMOKCUS MA0Aa NPU POXAEHUU U Ap.) 6binm B 1-i M 3-I rpynnax >XeHWWH, B KOTO-
pblX NepuHaTanbHas cMepTHocTb coctasuna 14,5/1000 n 0/1000 cooTBETCTBEHHO, YTO ObIIO CYLLECTBEHHO HUXE, YEM BO
2-1 rpynne (176,5/1000). O6HapyeHO, 4TO BO 2-M U 3-I4 rpynnax XeHLWnH CpeiHMe MHTepBabl Mexay NOBTOPHbIMU nepe-
JIMBAHUSIMU OTMbITbIX LOHOPCKUX 3puTpoumToB cocTtaBnamn 8,8 +0,2 u 21,4 + 3,8 aHa (p < 0,01) cOOTBETCTBEHHO, YTO MOXHO
06BACHNUTDL LETOKCUKALMOHHBIM 3 HEeKTOM MeToL0B 3D depeHTHOM Tepanum, COXpaHEHUEM 3PUTPOLIUTOB MI0AA U NEPENUTbIX
LLOHOPCKUX 3PUTPOLMTOB MAOAY C NPOSOHTMPOBaHMeM GepeMeHHOCTeN, nonyyeHnem 6onee 340pOBOro M XXM3HECNOCOBHOro
NOTOMCTBaA.

BoiBogbl. 1. Tsxenbit pe3yc-KOHOAMKT eCTb NpOsSBNIEHUE CUMHAPOMA CUMCTEMHbIX BO3LEMCTBMI arpecCcMBHbIX MeTabonuToB
cneumeuueckoro 1 Hecneuuduyeckoro xapaktepa. 2. 3TMoNaToreHeTMYeCKoi Mepoii B MPOPUNAKTUKE U NIEYEHUN TEMONU-
TMYeCKoM GonesHu Nnofa U HOBOPOXAEHHOMO MPU pe3yc-KOHMIMKTE ABAAKOTCA MeToAbl IPdepeHTHOW Tepanuu ANng MaTepu,
a nepenvBaHue OTMbITbIX AOHOPCKMUX Pe3yc-0TpULATENbHbIX 3pUTPOLMTOB Nnody — 3ddeKTUBHas, HO BpeMeHHas, nannua-
TMBHAs Mepa, Kak 1 ObiBaeT Npu NOSIMOPraHHOM HefO0CTAaTOYHOCTU. 3. B neyebHbIX npoTokonax ob6s3aTenbHO LOMKHbI NpU-
CyTCTBOBaTb MeToAbl 3pdepeHTHOM Tepanun Ang NPOPUNAKTUKM paspyLleHUs 3pUTPOLMTOB NIOLA U, YTO HE MEHEE BaXKHO,
AN NpodUNaKTUKKU pa3pyLleHns pe3yc-0TpULLATeNbHbIX JOHOPCKUX 3PUTPOLMTOB, MEPENUTLIX MNOAY.

KnioueBble cnoBa: 6epeMEHHOCTb; MOL; Pe3yC-KOHDAUKT; nnasMadepes; nepenMpaHue LOHOPCKUX 3PUTPOLMUTOB; Mepw-
HaTasibHble MoTepu.
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BACKGROUND

Currently, two main approaches to the manage-
ment of pregnant women with rhesus (Rh) immu-
nization are employed to prevent perinatal losses
in hemolytic disease of the fetus and the newborn
(HDF/HDN). In the first approach (a “wait-and-see”
technique prevalent in Russia), women are moni-
tored, and in the presence of severe HDF, intrauter-
ine intravascular transfusion of the washed donor
red blood cells (RBCs) is performed on the fetus.
In this case, perinatal mortality is 150—182/1000
[2, 6, 11, 14, 18, 21], which is not much different
from the results of the last century (132—150/1000)
when pregnant women received complex regimens
of drug “desensitizing” therapy that has gone into
the past [9, 10, 15].

HFD/HDN in Rh immunization causes fetal
erythrocyte destruction: (a) intracellular (immune)
hemolysis and (b) intravascular (toxic) hemolysis
[8, 20].

A third, mixed, and therefore the most danger-
ous mechanism of hemolysis may be assumed [5].
The authors believe that detoxifying efferent ther-
apy (RT) is the etiopathogenetic means of Rh im-
munization, which allows the removal of specific
aggressive pathogens (Rh antibodies) and non-
specific toxic substances — autacoids (i.e., unoxi-
dized metabolic products that accumulate on the
membranes of RBCs in pregnant women and in
fetal anemia) — from the mother—placenta—fetus
(MPF) system.

Long ago, plasmapheresis was used reasonably
in pregnant women with Rh immunization. Howev-
er, plasma exfusions were performed aggressively,
such as through repeated plasma exchange with re-
moval per session of up to 2-2.5 L of plasma (up to
4% of body weight) and its replacement with fresh
frozen plasma from different donors. Generally, up
to 60 L of plasma were removed per pregnancy,
leading to the development of new immunologic
conflicts and disappointing results, i.e., plasmapher-
esis was discredited, and the vacant niche was oc-
cupied by fetal RBC transfusion (RBCT), which
dominate the world and Russia today [26].

Currently, safe and effective regimens of plas-
ma infusions with the introduction of human an-
ti-Rho(D) immunoglobulin (IgG) are developed.
Moreover, studies have reported the successful use
of other basic ET techniques (such as hemosorp-
tion, cascade plasmafiltration, and immunosorption,
in combination with complementary ET methods
(such as ozone therapy and blood photomodifica-
tion with laser and ultraviolet beams) for Rh im-
munization combined with preeclampsia, chronic

placental insufficiency, intrauterine growth restric-
tion, and antiphosphoslipid syndrome. In addition,
the “active” use of ET from the beginning of preg-
nancy prolongs pregnancy until term delivery, fre-
quently without the need for unsafe fetal RBCT
and exchange blood transfusions for newborns
[3, 19, 22-25, 27-30].

In 2008, Vetrov proposed a “mixed active tech-
nique” for the management of pregnant women
with Rh immunization through early administra-
tion of medium-volume plasmapheresis in combi-
nation with blood photomodification (non-specific
prevention of severe HDF) followed, if indicated,
by fetal RBCT (treatment of HDF). This approach
provided a classic sequence of care for women and
their children, i.e., active prevention and treatment
of HDF [5].

A similar technique was then proposed. How-
ever, repeated plasma exchange with albumin solu-
tion in the first stage was offered in combination
with IgG administration to pregnant women until
conditions for intravascular fetal RBCT were suit-
able at 22 weeks of gestation [31].

This study aimed to compare pregnancy out-
comes in women with Rh immunization using ac-
tive, “wait-and-see,” and mixed active techniques.

MATERIALS AND METHODS

Gestational outcomes of 392 pregnant women
with Rh incompatibility in seven obstetric facilities
in different regions of Russia and Donetsk Center
for Maternal and Child Health (Donetsk People’s
Republic) were analyzed.

In total, the mean age of the 392 pregnant wom-
en was 31.8 £ 0.2 years, and 76.0% and 56.0% of
them had a history of somatic and gynecologic
diseases, respectively.

All women were repeatedly pregnant with an
average of 4.6 gestations each, 87.0% had repeated
deliveries, and each fourth pregnancy resulted in
a cesarean section. The prophylactic administra-
tion of IgG anti-D during invasive interventions
and after previous pregnancies was performed in
only 7.5% (29 of 392), i.e., specific prophylaxis
for Rh immunization was practically never given
to pregnant women before.

In every second patient (49.1%), the pregnancy
was at risk of termination, and every third patient
was diagnosed with anemia and urogenital infec-
tions.

The participants were divided into three groups.
In group 1, 345 patients in early pregnancy with
an Rh antibody titer of 1:32 or higher were treat-
ed with ET (average of 7.3 procedures each, i.e.,
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“active technique”). The main surgery was medi-
um-volume plasmapharesis performed on Russian
equipment with plasma infusions of 25% of the
volume of the circulating plasma (4% of the body
weight) and plasma exchange with crystalloids.
Occasionally, hemosorption, cascade plasma filtra-
tion, and immunosorption were used in concomi-
tant obstetric pathologies, whereas 10% albumin
solution and autoplasma treated on hemosorbent or
by heparin cryoprecipitation were used in plasma-
pheresis if at risk of hypoproteinemia [12]. These
techniques were combined with blood photomodi-
fication, ozone therapy, and IgG.

In group 2, 33 patients needed a “wait-and-see”
technique with 1-4 fetal RBCT surgeries performed
7-12 days later (averaged 2.6 surgeries per person).

In group 3, 14 pregnant women were followed
up using a “combined active technique” with se-
quential maternal ET and fetal RBCT. In 5 of
14 women with a history of fetal losses and con-
comitant somatic pathology (diabetes), the fetus re-
ceived one additional session of plasmapheresis or
hemosorption after each RBCT. In total, this group
underwent an average of 5.1 major ET procedures,
and fetuses underwent 1-4 surgeries (an average of
2.3 surgeries each).

All pregnant women underwent a comprehensive
obstetric, clinical, and biochemical examination,
and instrumental methods of fetal examination,
such as ultrasonography, cardiotocography, and
dopplerometry. In groups 2 and 3, amniocentesis
and cordocentesis with fetal blood values were per-
formed before RBCT.

Changes in the leukocyte intoxication index
(LIT) according to the formula of Kostyuchenko and
Sokolov (2001) were calculated in all women to
assess the degree of endotoxemia and the protective
inflammatory response of the MPF system [12]:

0,1 - Leukocytes (ths./cl) - Neutrophils (%)
100 — Neutrophils (%)

LlI=

Quantitative results were statistically performed
using Student’s ¢-criterion and y’ in standard Sta-
tistica version 5.773. For all analyses, the level of
statistical significance was set at p <0.05.

RESULTS

The above mentioned somatic and gynecologi-
cal diseases in the anamnesis and complications
in the present pregnancy occurred more frequently
but not significantly (p > 0.05) in groups 2 and 3.
The incidence of fetal losses in the history of Rh

incompatibility in group 1 was 7.3% = 1.4%, which
was significantly less frequent (p < 0.05) than those
in groups 2 and 3, in which the rate was nearly
identical (30.3% = 8.0% and 28.5% £ 12.1%, re-
spectively, p > 0.05).

In addition, some women with a history of fetal
losses (group 1, n=12; group 3, n=4) received
plasmapheresis during the pregravid preparation.
The levels of Rh antibody titers in these women
reached 1:1024-8196, decreased several orders of
magnitude following plasmapheresis before the
present pregnancy, and increased again during
pregnancy.

Groups 1 and 3 were started on average signifi-
cantly earlier than group 2 and had a later mean
time to delivery and lower levels of Rh antibodies
in the blood (p < 0.05-0.001; Table 1).

The analysis showed that complications in the
second half of pregnancy (preeclampsia and chro-
nic placental insufficiency) were more frequent
in group 2 than in groups 1 (p <0.05) and 3
(p > 0.05). This difference in the frequency of the
above complications may be due to ET, with proven
clinical properties including detoxification, Rh an-
tibody titer reduction, hypotensive and anti-edema
effects, improvement of blood microcirculation in
vital organs, particularly in the placenta, and pro-
longation of pregnancy [4, 16].

The positive ET effect on homeostasis in preg-
nant women was evidenced by clinical and bio-
chemical blood tests in groups 2 and 3. Before
fetal RBCT, maternal ET was given only in 9 of
14 cases in group 3 (see above). However, this was
reflected in the mean blood values, which were
normal (except for LII, with a normal value up
to 1.5 units) and differed significantly from the
mean values in group 2 (p <0.05). In the group
without ET, tendencies toward anemia and hyper-
coagulability were observed, and bilirubin, alanine
aminotransferase, and creatinine values approached
the upper limit of normal, with a simultaneous in-
crease in the mean LIl and erythrocyte sedimen-
tation rate (ESR). Such changes occur with the
accumulation of toxic pathogenic autacoids in the
MPF system and induction of a protective inflam-
matory response with concomitant stress on the
function of natural detoxification systems (liver and
kidneys) in the mother [5, 7]. Other authors refer
these changes in homeostasis to “pregnant women
norms,” explaining that by “neuroendocrine influ-
ences of pregnancy” [4].

A high ESR characterizes the degree of loading
of membrane receptors (glycocalyx) of erythrocytes
with toxic metabolites, contributing to the degene-
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Clinical data of examined patients with Rh-conflict, M*m, %

Table 1 / Tabnuya 1

KnuHnueckue gaHHble 06C1eL0BaHHbIX NAUMEHTOK C pe3yc-KoHMAMKTOM, M £ m, %

Group 1/ 1-s rpynmna Group 2 / 2-s1 rpynna Group 3 / 3-s rpynmna

Parameter / [Toxa3aTtens (n = 345) (n=33) (n=14)
Mean onset of maternal efferent therapy
and TWDRBC fetal, weeks / . 140 £0.3 30.1 £ 0.4%* 235+0.5
Cpennuii cpok Hauana 3¢phepeHTHON
tepanuu marepu u [10/13 mony, Hex.
Intervals between TWDRBC to fruits, dilys / B 8.8 4+ 0.2% 214438
Wurepansl Mexay IIOJ1D nnonam, nuei
Preeclampsia / [Ipesknammcus 17 49+ 1.2) 7 (21.2 £ 7.3)* 1(7.1+6.2)
Chronic placental insufficiency
and growth retardation syndrome / 1235+ 1.0) 5 (15.2 £ 6.4)* 1 (7.1£62)
XpoHuveckas IaleHTapHast Hel0CTaTou-
HOCTb ¥ CHHAPOM 3aJIep)KKH POCTa 10/
The average titer of antibodies to childbirth,
conv. units / CpenHuii ypoBeHb TUTPOB 641.9 +10.7 3430.2 +£299.4** 1521.8 £ 3394
pe3yc-aHTHUTEN K PojaM, yCII. €.
Averagevterm of delivery, weeks / 365+ 0.1 33.0 4 0,35 349404
CpenHuil CpoK popopaspenIeHuns, Hel.

*Difference in indices in patients of the 2" group is significant (p < 0.05) in comparison with the data in the 1** group; **in com-
parison with the data in the 3 groups. Note. TWDRBC — transfusions of washed donor red blood cells.

*Pa3HHIIa B MOKa3aTeNAX y MAMEHTOK 2-i Tpynmnel goctoBepHa (p < 0,05) B cpaBHEHUHU ¢ JaHHBIMH B 1-if rpymnme; **B cpaBHEHHH
¢ JaHHBIM 3-if rpynnsl. [lpumeuyanue. I110]]D — mepennBaHue OTMBITBIX JOHOPCKHUX SPUTPOLUTOB.

ration and destruction of membranes and cells with
aggregation of red globules in the bloodstream and
disruption of microcirculation and oxygen trans-
port [13].

Consistent changes in homeostasis in the MPF
system are evidenced by fetal blood tests. Ultraso-
nography detected toxic fetal edema in 69.7% £ 7.8%
of cases in group 2 and 64.3% + 12.8% in group 3
(p > 0.05). Mean fetal cord blood counts before the
first RBCT were significantly worse in group 2
(p <0.05) than in group 3 (Table 2).

The results of the maternal and fetal blood tests
presented in Table 2 confirm that detoxification
performed in group 3 contributed to the sanitation
of the MPF system with the cessation of the protec-
tive inflammatory response (LIl and ESR values),
normalization of maternal liver and kidney func-
tion, lower fetal red cell destruction, and accumula-
tion of toxic bilirubin in the blood compared with
group 2 (p <0.05).

Immediate and delayed complications are signifi-
cant disadvantages of fetal RBCT [1]. Complications
were noted in 14 of 47 patients in groups 2 and 3
(29.8% + 6.6%), which was 10 times more frequent
than that in group 1 during ET (one woman had
rapidly relieved chills; 2.9% + 0.9% [p <0.001]).
In 3 of 47 patients (6.3%, all from group 2) after
RBCT, the circumstances necessitated an urgent

surgical termination of pregnancy in the interests
of the fetus. In total, fetal RBCT complications
(needle exit from a vein and persistent fetal bra-
dycardia) were 2.6 times more frequent in group 2
(36.4% =+ 8.4%) than in group 3 (14.2% +9.3%
[p > 0.05]). This may be associated with the contri-
bution of maternal detoxification to the sanitation
of the MPF system and increases in the resistance
of this system (primarily of the fetus) to invasive
and stressful procedures.

Notably, fetal RBCT is highly effective in the
treatment of severe anemia. Thus, mean fetal he-
moglobin increased by an average of 67.5% and
66.7% (p > 0.05) in groups 2 and 3, respectively,
compared with baseline levels immediately after
the intervention. However, the average toxic in-
direct bilirubin in the fetal blood decreased by
only 3%—-4% in both groups. Together with many
other autacoid metabolites, conditions remain for
the destruction of both fetal and donor Rh-nega-
tive erythrocytes transfused to the fetus. Group 2
needed repeated fetal RBCTs after an average of
8.8 + 0.2 days, which was 2.4 times more frequent
than that in group 3 (21.4 £3.8 days [p<0.01];
Table 1).

The incidences of preterm and operative delive-
ries, fetal hypoxia at birth, and severe HDN requi-
ring exchange blood transfusions were 2.6, 3.4, 6.3,
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Table 2 / Tabnuuya 2

Blood test values in fetuses and their mothers from groups 2 and 3 before the first fetal TWDRBC operation, M= m, %
MokasaTenu KAMHUKO-6MOXMMUYECKMX aHAIM30B KPOBM Yy MaTepei U UX MA0A0B M3 2-i U 3-i rpynn nepes nepeoi onepauumen
nepennBaHus OTMbITbIX JOHOPCKUX 3pUTPOLMTOB nnoay, M £m, %

Parameter / IToka3zaTens Group 2 /2 rpynna Group 3/ 3.5 rpymna
(n=33) (n=14)
Mother / MaTp
Hemoglobin, g/l / 107.2 + 1.3% 1122+ 1.0
I'emorno6uH, r/n
Fibrinogen, g/1/ 47 +0.1* 41+0.2
dubpuHoreH, /1
Bilirubin, pmol/1 / 19.2 + 0.7* 142+0.5
bunupyOuH, MKMOJIB/JI
ALT, mmol/l/ 32.3 + 1.4% 8.8+13
AaHuHaMHHOTpaHChepasa, MMOJB/I
Creatinine, mmol/l / 0.9 + 0.05% 0.6 +0.04
KpearnHuH, MMOJIB/I
Lelvlkocyte 1nde>§ of intoxication, c. u. / 24+ 0.07* 1.7 +0.06
JlefiKOUTapHBII HHIEKC HHTOKCUKAIINN, YCII. e]l.
Erythrocyte sedimentation rate, mm/h / 273+ 0.7* 18.3+0.4
CKOpOCTb OCEeIaHHsI SPUTPOLIUTOB, MM/4
Fetus / Ilnox
The number of erythrocytes, million / 1.6 £ 0.03* 1.8 +0.04
Yucao >3puTpoLUTOB, MIIH
Hemoglobin, g/l / 54.0 + 3.0% 64.0 +3.7
I'emorno6un, r/a
1 0,

Hematocrit, % / 19.2 +£0.7* 225+14
Iematokpur, %
Bilirubin, pmol/l / 456+ 0.9* 33.1+13
bunupyOuH, MKMOJIB/IT

*The difference in indicators in the 2™ and 3™ groups is significant (p < 0.05). *Pasuuna nokasareneil Bo 2-ii U B 3-il rpymnmax

noctosepHa (p < 0,05).

and 3.2 times lower in group 1 that received ET, re-
spectively, than in group 2 (p < 0.001). In groups 2
and 3, these clinical parameters were better in pa-
tients who received ET and fetal RBCT (p < 0.05
and p > 0.05, respectively; Table 3).

The mean fetal body weight in group 1 corre-
sponded to that of full-term newborns. It was higher
in group 2 (with a shorter gestational age) than in
group 3, apparently due to toxic edema of tissues.

Perinatal losses in group 1 were 5 premature in-
fants (345 women delivered 348 fetuses, including
3 twins), which was 14.5/1000. Two fetuses died
antenatally, and three died in the first days after
delivery (in one case due to birth trauma). Of these,
four fetuses died of similar reasons, i.e., plasma-
pheresis was started late (at 26—28 weeks of gesta-
tion), and when the antibody titers dropped and car-

diotocography, Doppler parameters, and ultrasound
findings showed normal values, the women were
discharged home. Subsequently, increased plasma
antibody levels were observed, which required re-
peated ET; however, women were still monitored
as outpatients without assistance.

In group 2, 6 premature newborns of 34 children
(1 twin) died from severe HDF/HDN (5 children
antenatally and 1 child postnatally). In group 3,
no deaths occurred.

Overall, in group 2 women who received a “wait-
and-see” techniques (only fetal RBCT), the perinatal
mortality rate of 176.5/1000 was consistent with the
literature [2, 8, 13, 19, 22] and was 12.2 times high-
er than that in group 1 (active techniques with early
maternal ET, 14.5/1000 [p < 0.005]). In group 3
(mixed active techniques with sequential maternal
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Clinical data on childbirth and the course of the neonatal period in children, M+ m, %

KnuHunyeckne faHHble 0 poaax y MaTepei U TeYeHUU nepuoaa HOBOPOXKAEHHOCTU Y UX aeTer, M+ m, %

Table 3 / Tabauya 3

Group 1/ 1-1 rpynma Group 2 / 2-1 rpynna Group 3 / 3-1 rpynmna

Parameter / [Toka3arens (n = 345) (n=133) (n=14)
Preterm birth / 128 32 13
[IpexxieBpeMeHHBIE POJIbI (37.1 £2.6)* (97.0£3.0) 92.9+6.7)
C-section / 87 28 11
Kecapeso ceuenue (25.2+£2.4)* (84.9+6.2) (78.6 = 10.9)
The average body weight of the fetus, g / 2936.0 + 28.3* 2318.8 £ 80.6 2212.6 % 64.2
Cpennsig Macca Tena miona, T
Apgar <7 points in live births, n (%) / 49 out of 346 22 out of 28 5 out of 14
Arnrap <7 6ajioB Y pOAMBIINUXCS KUBBIMH, 11 (%0) (14.2 £ 1.9)* (89.3£5.9) (35.7 £ 12.8)**
Need for replacement blood transfusion
for a child, n (%) / 97 out of 346 25 out of 28 5 out of 14
IToTpeOHOCTH B 3aMEHHBIX MEPEIUBAHUSAX KPOBH (28.0 £ 2.4)* (89.3+£5.9) (35.7 £ 12.8)**
pebenky, n (%)
Perinatal mortality, per 1000 / 5 out of 348, 6 out of 34, 0
[lepunaranbHast cMepTHOCTH, Ha 1000 14.5 176.5

*PasHuIla B MOKa3aTelsX y MAlMeHTOK 1-if m 2-if rpynm moctoBepHa (p <0,05); **pasHuua mokasatens BO 3-i JIOCTOBEpHa
¢ maHHbIMH BO 2-il rpymme (p < 0,05). *The difference in indicators in patients of the 1% and 2™ groups is significant (p <0.05);

**The difference in the indicator in the 3" group is significant with the data in the 2™ group (p < 0.05).

ET and fetal RBCT or combined procedure), no
fetal deaths occurred.

DISCUSSION

Clinical material analysis showed that pregnancy
is a powerful sensitizing factor to the Rh antigen,
with increased isoimmunization largely determin-
ing the degree of fetal erythrocyte destruction.
Simultaneously, pregnant women have latent en-
dotoxemia by childbirth caused by the accumula-
tion of aggressive metabolites with toxic proper-
ties following inherent changes in the MPF system
(conquest of the “placental foothold,” development
of the fetal egg, hormonal restructuring, “diabeti-
zation of the body” of the woman, bile extraction
disorders, urodynamics, and tendency to consti-
pation) [16, 17]. Clinically, this is expressed by
changes in homeostasis with a shift from average
laboratory values to “pregnant women’s norms” or
worse. This is what was found in women who did
not receive ET.

In addition to immune and intracellular hemo-
lyzes of fetal erythrocytes in Rh incompatibility,
intravascular toxic and mixed variants of blood cell
destruction may occur, which result from a combi-
nation of Rh immunization with diseases of natural
detoxification systems and pregnancy complica-

tions in the mother, when fetal anemia develops
following the accumulation of non-oxidized toxic
metabolites [4]. This postulate is confirmed by a
significant increase in the intervals between fetal
RBCT and ET in pregnant women [7].

CONCLUSIONS

1. Severe Rh incompatibility is a manifestation
of a syndrome of systemic effects of aggressive
metabolites of specific and non-specific nature.

2. The etiopathogenetic measure in the preven-
tion and treatment of HDF/HDN in Rh incompat-
ibility is the ET method for the mother, whereas
the transfusion of donor Rh-negative RBCs to the
fetus is an effective, but temporary and palliative
measure as occurs in multiple organ failure.

3. During treatment, ET must be present to pre-
vent fetal red blood cell destruction and, no less im-
portantly, the destruction of transfused donor RBCs.

ADDITIONAL INFORMATION

Authors’ contribution. Thereby, all authors made a sub-
stantial contribution to the conception of the study, acquisi-
tion, analysis, interpretation of data for the work, drafting
and revising the article, final approval of the version to
be published and agree to be accountable for all aspects
of the study.

@ [Negmatp. 2023.T. 14. Boin. 2 / Pediatrician (St. Petersburg). 2023;14(2)

elSSN 2587-6252



12

EDITORIAL/NEPEOOBAA CTATbA

Competing interests. The authors declare that they have
no competing interests.

Funding source. This study was not supported by any
external sources of funding.

REFERENCES

1. Abdurakhmanova LR, Teregulova LE, Galimova IR.
Analiz oslozhnenii pri vnutriutrobnom perelivanii
krovi plodu pri tyazhelykh formakh gemoliticheskoi
bolezni ploda. Thesis of the Proceedings of the VI In-
terdisciplinary conferences on obstetrics, perinatol-
ogy, neonatology: “Zdorovaya zhenshchina — zdorovyi
novorozhdennyi”. 2011 Dec 6-7; Saint Petersburg.
Byulleten’ FTSSKEH im. V.A. Almazova. 2011. Applica-
tion. P. 3. (In Russ.)

2. Ailamazyan EhK, Pavlova NG. lzoimmunizatsiya pri
beremennosti. Saint Petersburg: N-L, 2012. 164 p.
(In Russ.)

3. Barinov VA, Avrutskaya VV, Linde VA, et al. Sravnitel-
naya ehffektivnost razlichnykh tekhnologii pri vedenii
beremennykh s rezus-konfliktom. Problemy zhenskogo
zdorovya. 2015;10(4):31-34. (In Russ.)

4. Bodyazhina El. O statyakh, posvyashchennykh tok-
sikozam beremennykh. Obstetrics and Gynecology.
1983;59(6):6-8. (In Russ.)

5. Vetrov VV. Ehfferentnaya terapiya i autodonorstvo
v akusherskom statsionare. Saint Petersburg: N-L, 2008.
164 p. (In Russ.)

6. Vetrov VV, lvanov DO, Voinov VA, Linde VA. Gemo-
liticheskaya bolezn ploda i novorozhdennogo pri rezus-
konflikte (ehtiologiya, patogenez, profilaktika i lechenig).
Mnogotsentrovoe issledovanie. Saint Petersburg, 2017.
239 p. (In Russ.)

7. Vetrov VWV, Ivanov DO, Reznik VA, et al. Novaya mo-
del profilaktiki i lecheniya tyazheloi gemoliticheskoi
bolezni ploda i novorozhdennogo (GBPN) pri rezus-
immunizatsii beremennykh. Thesis of the Proceed-
ings of the XXII All-Russian Scientific and Educational
Forum: “Mat’ i ditya-21". Moscow, 2021. P. 10-11.
(In Russ.)

8. Vyugov MA. Ehfferentnaya terapiya v profilaktike i lech-
enii tyazhelykh form gemoliticheskoi bolezni novoro-
zhdennykh pri rezus-konflikte [dissertation abstract].
Saint Petersburg, 2018. 28 p. (In Russ.)

9. Ivanov DO, Vetrov VV, Kurdynko LV. History and
prospects of perinatal mortality rate in Russia.
Pediatrician ~ (St.  Petersburg). 2022;13(1):5-18.
(In Russ.) DOI: 10.17816/PED1315-18

10. Ivanov DO, Moiseeva KE, Berezkina EN, et al. Compara-
tive assessment of the obstetric history of mothers of
both children born sick and ill and healthy newborns.
Medicine and Health Care Organization. 2022;7(3):
4-11.(InRuss.) DOI: 10.56871/6139.2022.90.39.001

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Konoplyannikov AG. Novye tekhnologii v diagnostike,
lechenii i profilaktike gemoliticheskoi bolezni ploda
i novorozhdennogo [dissertation abstract]. Moscow,
20009. (In Russ.)

Kostyuchenko AL, Sokolov AA. Ostryi ehndotok-
sikoz. Karpishchenko Al, editor. Meditsinskaya
laboratornaya diagnostika. Programmy i algoritmy.
Saint Petersburg: Intermedika, 2001. P. 340-357.
(In Russ.)

Malakhova MYa, Zubatkina OV, Sovershaeva SL.
Ehndogennaya intoksikatsiya kak otrazhenie kom-
pensatornoi perestroiki i obmennykh protsessov
v organizme. Ehffertnaya terapiya. 2000;6(4):3-12.
(In Russ.)

Mikhailov AV. Gemoliticheskaya bolezn ploda.
In: Volkov AE, editor. Ultrazvukovaya diagnostika
v akusherstve i ginekologii. Prakticheskoe rukovodstvo.
Rostov-on-Don, 2006. 488 p. (In Russ.)
Mordukhovich AS. Beremennost’ i rody pri izo-immuni-
zatsii. Tashkent, 1972. 145 p. (In Russ.)

Serov VN, Vetrov VV, Voinov VA. Preehklampsiya. Saint
Petersburg: Alina, 2011. 310 p. (In Russ.)

Serov VN, Markin AYu, Lubnin AYu. Ehklampsiya.
Moscow: MIA, 2002. 462 p. (In Russ.)

Smirnova AA, Konoplyannikov AG. Opyt vnutriutrob-
nogo perelivaniya krovi pri tyazhelykh formakh gemo-
liticheskoi bolezni ploda v gestatsionnolm sroke bolee
32 nedel. Proceedings of the All-Russian seminars:
“Reproduktivnyi potentsial Rossii”: versii i kontraversir”.
Sochi, 2019. P. 39-40. (In Russ.)

Sukhikh GT, Fedorova TA, Donskov SI, et al. Lechenie
rezus-sensibilizatsii s ispolzovaniem lechebnogo
plazmafereza i immunoglobulinoterapii (Metodicheskie
rekomendatsii). Moscow, 2012. 25 p. (In Russ.)
Shabalov NP, Ivanov DO. Neonatal sepsis. “Pediatria”
named after G.N. Speransky. 2003;82(5):46-56.
(In Russ.)

Shelaeva EV, Pavlova NN, Konstantinova NN. Perinatal-
nye iskhody posle vnutriutrobnogo lecheniya tyazhe-
lykh form anemii ploda pri rezus-alloimmunizatsii.
Proceedings of the | Regional Forum: “Mat’ i ditya’.
Kazan, 2007. P. 179-180. (In Russ.)

Chaika VK, Chermnykh SV, Demina TN. Vozmozhnosti
primeneniya ehfferentnoi terapii: 15-letnii opyt raboty
akusherskogo tsentra gemokorrektsii v universitets-
koi klinike. Medical and Social Problems of Family.
2009;14(2-1):4-14. (In Russ.)

Chermnykh SV, Knurov IYu, Il'ina 1A. Vozmozhnosti
gravitatsionnogo plazmafereza v kompleksnoi tera-
pii izoimmunizatsii po rezus-faktoru u beremen-
nykh s otyagoshchennym anamnezom. Medical and
Social Problems of Family. 2004;9(1):110-114.
(In Russ.)

@ Tlegnarp. 2023.7. 14. Boin. 2 / Pediatrician (St. Petersburg). 2023;14(2)

ISSN 2079-7850



EDITORIAL/MEPELOBAS CTATHA

13

24. Chermnykh SV, Stryukovskaya EA. Puti optimizat-

25.

26.

27.

28.

29.

30.

31.

sii perinatal’nykh iskhodov u beremennykh s izo-
sensibilizatsiei po rezus faktoru. Proceedings of
the X Science conferences: “Problemy zhenskogo
zdorov'ya i puti ikh resheniya”. Moscow, 2016. P. 55.
(In Russ.)

Bellone M, Boctor FN. Therapeutic plasma exchange
and intravenous immunoglobulin as primary thera-
py for D alloimmunization in pregnancy precludet
the need for intrauterine transfusion. Transfusion.
2014;54(8):2118-2121. DOI: 10.1111/trf.12633
Berkowitz RL. Intrauterine transfusion. Up-
date Clin Perinatal. 1980;7(2):285-290.
DOI: 10.1016/S0095-5108(18)31113-8

Isojima S, Hisano M, Suzuki T, et al. Early plasmapher-
esis followed by high-dose gamma-globulin treatment
saved a severely Rho-incompatible pregnancy. J Clin
Apher.2011;26(4):216-218.DO0I: 10.1002/jca.20288
Gaham-Pole J, Barr W, Willoughby ML. Continu-
ous flow plasmapheresis in management of se-
vere Rhesus disease. Br Med J. 1977;1:1185-1188.
DOI: 10.1136/bmj.1.6070.1185

Houston BL, Govia R, Abou-Setta AM, et al. Severe
Rh alloimmunization and hemolytic disease of the
fetus managed with plasmapheresis, intravenous im-
munoglobulin and intrauterine transfusion: A case
report. Transfus Apher Sci. 2015;53(3):399-402.
DOI: 10.1016/j.transci.2015.07.010

Kamei K, Yamaguchi K, Sato M, et al. Successful treat-
ment of severe rhesus D-incompatible pregnancy with
repeated double-filtration plasmapheresis. J Clin Apher.
2015;30(5):305-307. DOI: 10.1002/jca.21372
Szczepiorkowski ZM, Winters JL, Bandarenko N, et al.
Guidelines on the use of therapeutic apheresis in
clinical practice — evidence-based approach from the
apheresis application Committee of the American So-
ciety for Apheresis (ASFA). J Clin Apher. 2010;25(3):
83-177.DOI: 10.1002/jca.20240

CMNCOK NIUTEPATYPbI

1.

AbnypaxmaHosa J1.P., Teperynosa J1.E., lannmosa W.P.
AHanu3 oCNIOXHEHWU NpU BHYTPUYTPOOHOM Nepenmea-
HWUM KPOBM NAOLY NP TXKeNbiX GopMax reMonuTmye-
ckor 6onesnu nnopa. Tesmcol VI MexaucumnanHapHom
KOH(depeHLMM No aKyLlepcTByY, NEPUHATONOMMM, HEOHA-
TONOTUK: «30,0POBAs XKEHLLMHA — 3[0POBbIA HOBOPOX-
LeHHbIn». 6-7 pekabps 2011 r., Cankr-Metepbypr //
btonneteHb OLICKS um. B.A. Anmazosa. 2011. Mpu-
noxenue. C. 3.

AnnamassH  3.K., lasnosa H.IL M3oummyHu3zaums
npu 6GepemeHHocTu. CaukT-leTtepbypr: H-J1, 2012.
164 c.

bapuHos B.A., ABpyukas B.B., Jiunge B.A., n gp. Cpas-
HUTEeNbHaa 3PGEKTUBHOCTD PA3SIUYHBIX TEXHONOrUM

10.

11.

12.

13.

14.

npyv BeaeHMn BepeMeHHbIX C pe3yc-KOHPNMKTOM //
Mpobnemsbl xeHckoro 3gopoBbs. 2015, T. 10, N2 4,
C. 31-34.

boasskmHa E.N. O cTaTbax, NOCBSALWEHHbIX TOKCMKO3aM
6epemMeHHbIX // AKywepcTBo M ruHekonorus. 1983,
T.59,N2 6. C. 6-8.

BeTtpos B.B. dddepeHTHas Tepanus 1 ayTog0HOPCTBO
B aKylwepckoM craumoHape. CaHkr-lletepbypr: H-J1,
2008. 164 c.

Betpos B.B., Mearos [.0., BonHos B.A., Jinunoe B.A.
leMmonuTnyeckas 60ne3Hb NaoLa M HOBOPOXKAEHHOIO
npu pesyc-KoHMAUKTe (3TMonorus, natoreHes, npopu-
NaKTWKa U nevyeHne). MHOroLeHTpoBOE UCCIIef0BaHME.
Cankr-MeTepbypr, 2017. 239 c.

Betpos B.B., MeaHnos [.0., Pesnuk B.A., u ap. Ho-
Bas MoAeNlb NPOMUNAKTUKM U JIEYEHUS TSKENON re-
MONUTUYECKOW OO0NEe3HU M0JA M HOBOPOXAEHHOIO
(TBMH) npu pe3yc-uMMyHU3aumm OepemMeHHbIX //
Tesuncol XXII Bcepoccuinckoro Hay4yHo-obpasoBaTesib-
Horo dopyma: «MaTtb n amta-21». Mockea, 2021.
C.10-11.

BbtoroB M.A. ddepeHTHas Tepanus B NpopuUNakTnke
M NIeYEeHUU TKENbIX POpM reMonmutTuyeckor bones-
HW HOBOPOXAEHHbIX NPU pe3yc-KOHDNMKTe: aBToped.
OuC. ... KaHa. Mep. Hayk. CankT-Metep6bypr, 2018.
28 c.

MeaHos [1.0., Betpos B.B., KypabiHko J1.B. Nctopus
M NepcrneKkTUBbI MOKa3aTens nepuHaTanbHOW CMepT-
Hoctu B Poccum (0630p nutepatypel) // Meanatp. 2022.
T.13,N2 1. C. 5-18. DOI: 10.17816/PED1315-18
MBaHoB [.0., Mouceesa K.E., bepe3knHa E.H., n ap.
CpaBHUTENbHAA OLLEeHKa aKylepcKoro aHaMHesa ma-
TepeWn geTen, poamMBLLUMXCS 6ObHbIMK U 33a60NeBLKX,
M 30,0POBbIX HOBOPOXAEHHbIX // MeanUMHA 1 OpraHu-
3aums 3gpasooxpaHeHuns. 2022. T. 7, N2 3. C. 4-11.
DOI: 10.56871/6139.2022.90.39.001
KoHonngHHukoB A.l. HoBble TEXHONOMMM B AUATHOCTU-
Ke, Ne4eHUn 1 NpoPUNaKTUKe reMonuTnYeckon bones-
HW NNOAA M HOBOPOXAEHHOro: asToped. Auc. ... A-pa
Men. Hayk. Mocksa, 20009.

Koctiouenko A.J1., Cokonos A.A. OcTpblt 3HAOTOK-
CuKo3. MepuumHckas nabopatopHas [AMArHOCTMKA.
Mporpammbl 1 anroputmbl / nop pep. AWM. Kap-
nuweHko. Cankt-letepbypr: WHTepmenmka, 2001.
C. 340-357.

Manaxoea M.{., 3ybatkmHa O.B., Coepwaesa C.J1.
JHOOreHHass MWHTOKCMKALMS Kak OTpaXKeHWe KOoM-
NMEeHCATOPHOM MepecTponkM M OOMEHHbIX MPOLECCOoB
B opraHusme // dpdeptHas tepanmsa. 2000. T. 6, N2 4.
C.3-12.

Muxainos A.B. [emonutuueckass 6OonesHb mnaoga.
YnbTpa3ByKOBas OMArHOCTMKA B aKyllepcTBe M -
Hekonoruu. lNpakTMyeckoe pyKOBOACTBO / Mofn pea.
A.E. BonkoBa. PoctoB-Ha-[loHy, 2006. 488 c.

@ [Negmatp. 2023.T. 14. Boin. 2 / Pediatrician (St. Petersburg). 2023;14(2)

elSSN 2587-6252



14

EDITORIAL/NEPEOOBAA CTATbA

15. Mopgayxosuy A.C. bepeMeHHOCTb 1 pofbl NPU U30-UM-

MyHM3aumn. TawkeHT, 1972. 145 c.
16.
CankT-lNetepbypr: AnuHa, 2011. 310 c.

Cepos B.H., Betpos B.B., BouHos B.A. lNpe3knamncus.

24.

YepmHubix C.B., Crprokosckas E.A. NyTn ontumusaumu
MepuHaTaNbHbIX UCXOL0B Yy HepeMeHHbIX C U30CeHCH-
6unusaument no pesyc-daktopy // Matepuanbl X Ha-
y4HOW KoHbepeHuun: «[Mpobaembl XKEHCKOro 34,0PO0BbS

17. Cepos B.H., Mapkun A.lO., ly6HuH A.KO. Dxnamncus.
MockBa: MAUA, 2002. 462 c.

CmupHoBa AA., KoHonnsHHukoB A.lL OnbIT BHYTpUYT-
pOBGHOro nepenuBaHUS KPOBWU MpuU TSHXKENbIX GopMax
reMonuTuyeckoi 6onesHu nnoga B recTalMOHHOM
cpoke 6onee 32 Hepenb // Matepuanbl obuiepoc-
CUICKOTO CeMuHapa: «PenpofyKTWBHbIA MNOTEHLM-
an Poccuu»: Bepcumn mn KoHTpasepcum». Coun, 2019.
C. 39-40.

Cyxux IT., ®epgoposa TA., OoHckoB CM., n ap. Jle-
YyeHue pesyc-CeHCMBUNM3auumM C  UCMONb30BaHUEM
neyebHoro nnasmadepesa U UMMyHOrNO6yNMHOTEpa-
num (MeTtoomyeckne pekomeHaaumm). Mocksa, 2012.
25 c

lWabanoe H.M., MeaHoB [.0. Cencuc HOBOPOXAEH-
Hbix // Mepmatpusa. XypHan um. [H. CnepaHckoro.
2003.T. 82, N2 5. C. 46-56.

LllenaeBa E.B., MNaBnoea H.H., KoHctaHTMHOBa H.H.
lepuHaTanbHble UCXOAbl MOCNE  BHYTPUYTPOOHO-
ro levyeHust Tsxenblx (GOPM aHeMuu nnoja npu
pesyc-annouMmyHmsaumm // Matepmansl | peruo-
HanbHoro @opyma: «Matb u guta». KasaHb, 2007.
C. 179-180.

Yanka B.K., YepmHbix C.B., JemnHa T.H. Bo3moxHo-
CTU NpuMeHeHust 3ddepeHTHOM Tepanuu: 15-neTHuit
OnbIT paboTbl aAKyLWepCKOro LeHTpa reMoKOoppek-
UMM B YHMBEPCUTETCKOM KAUHWKe // Meamko-co-
umanbHble npobnembl cembu. 2009. T. 14, N2 2-1.
C. 4-14.

YepmHbix C.B., Knypoe W.10., MnbuHa WN.A. Bo3mox-
HOCTM rpaBUTALMOHHOMO nnasmadepesa B KOMMIEKC-
HOM Tepanuu W3O0MMMYHM3aUMM MO pe3yc-hakTopy
y 6epeMeHHbIX C OTAroWeHHbIM aHaMHe30M // Menu-
Ko-coumanbHble npobnembl cembn. 2004. T. 9, N2 1,
C. 110-114.

18.

19.

20.

21.

22.

23.

¢ Information about the authors

M NyTu ux pewenusa». Mockea, 2016. C. 55.
25.

26.

DOI: 10.1016/5S0095-5108(18)31113-8
27.

DOI: 10.1002/jca.20288
28.

DOI: 10.1136/bmj.1.6070.1185

29.

P. 399-402. DOI: 10.1016/j.transci.2015.07.010
30.

DOI: 10.1002/jca.21372
31.

Vol. 25, No. 3. P. 83-177. DOI: 10.1002/jca.20240

¢ lHpopmauns 06 aBTopax

*Vladimir V. Vetrov — Dr. Sci. (Med.), Associate Professor, Depart-
ment of Neonatology with courses of Neurology and Obstet-
rics and Gynecology. St. Petersburg State Pediatric Medical
University, Ministry of Health of the Russia, Saint Petersburg,
Russia. eLibrary SPIN: 6187-7118;

e-mail: vetrovplasma@mail.ru

Dmitry O. Ivanov — MD, PhD, Dr. Sci. (Med.),

Professor, Rector, Chief Freelance Neonatologist

of the Ministry of Health of Russia. St. Petersburg State
Pediatric Medical University, Ministry of Healthcare

of the Russia, Saint Petersburg, Russia.

ORCID: https://orcid.org/0000-0002-0060-4168;
eLibrary SPIN: 4437-9626; e-mail: doivanov@yandex.ru

* Corresponding author / ABTOp, OTBETCTBEHHbIV 33 NepenucKy

*Bnadumup Bacunvesuy Bempos — p-p Mef. HaykK, LOLEHT, Ka-
denpa HEOHATONOMUMKU C KypCcaMu HEBPONOTUM U aKyLlepCcTBa
n ruHekonorumn ®MN n afO. ®IEOY BO «CaHkT-MeTepbyprckuii
roCyfapCTBEHHbIM NeguaTpuyecknin MeguUMHCKMI YHUBEPCH-
TeT» Munsgpasa Poccuu, CaHkT-letepbypr, Poccus.

eLibrary SPIN: 6187-7118; e-mail: vetrovplasma@mail.ru

Lmumputi Onezosuy MeaHos — p-p Men. Hayk, npodeccop,
PEeKTOp, 3aC/1yXKeHHbI Bpay P®, rnaBHbIV BHELUTATHbIV Ccneuuma-
nucT-HeoHatonor Muxsapasa Poccun. ®IBOY BO «CaHkT-
MeTepbyprckuin rocyfapCTBEHHbIN NeauaTpuyecknin Mem-
LIMHCKUIA yHUBepcuTeT» MuH3apasa Poccuu, CankT-Metepbypr,
Poccus. ORCID: https://orcid.org/0000-0002-0060-4168;
eLibrary SPIN: 4437-9626; e-mail: doivanov@yandex.ru

@ Tlegnarp. 2023.7. 14. Boin. 2 / Pediatrician (St. Petersburg). 2023;14(2)

ISSN 2079-7850

Bellone M., Boctor F.N. Therapeutic plasma exchange
and intravenous immunoglobulin as primary therapy
for D alloimmunization in pregnancy precludet the
need for intrauterine transfusion // Transfusion. 2014.
Vol. 54,No.8.P.2118-2121.D0I: 10.1111/trf.12633
Berkowitz R.L. Intrauterine transfusion // Update
Clin Perinatal. 1980. Vol. 7, No. 2. P. 285-290.

Isojima S., Hisano M., Suzuki T., et al. Early plas-
mapheresis followed by high-dose gamma-globulin
treatment saved a severely Rho-incompatible preg-
nancy //) Clin Apher. 2011.Vol. 26,No. 4.P. 216-218.

Gaham-Pole J., Barr W., Willoughby M.L. Continuous
flow plasmapheresis in management of severe Rhe-
sus disease // Br Med J. 1977.Vol. 1. P. 1185-1188.

Houston B.L., Govia R., Abou-Setta A.M., et al. Se-
vere Rh alloimmunization and hemolytic disease of
the fetus managed with plasmapheresis, intravenous
immunoglobulin and intrauterine transfusion: A case
report // Transfus Apher Sci. 2015. Vol. 53, No. 3.

Kamei K., Yamaguchi K., Sato M., et al. Successful
treatment of severe rhesus D-incompatible preg-
nancy with repeated double-filtration plasmapher-
esis //J Clin Apher. 2015. Vol. 30, No. 5. P. 305-307.

Szczepiorkowski Z.M., Winters J.L., Bandarenko N., et
al. Guidelines on the use of therapeutic apheresis
in clinical practice — evidence-based approach from
the apheresis application Committee of the American
Society for Apheresis (ASFA) // J Clin Apher. 2010.



EDITORIAL/MEPELOBAS CTATHA

15

¢ Information about the authors

¢ NHdopmaumns 06 aBTOpax

Vitaly A. Reznik — MD, PhD, Chief Physician of the Children's
Clinical Hospital. St. Petersburg State Pediatric Medical
University, Ministry of Healthcare of the Russia,

Saint Petersburg, Russia.

ORCID: https://orcid.org/0000-0002-2776-6239;

eLibrary SPIN: 9761-6624; e-mail: klinika.spb@gmail.com

Larisa A. Romanova — MD, PhD, Department of Obstetrics
and Gynecology. St. Petersburg State Pediatric Medical
University, Ministry of Health of the Russia,

Saint Petersburg, Russia. eLibrary SPIN: 6460-5491;
e-mail: L_romanova201l1@mail.ru

Lyudmila V. Kurdynko — Head of the Obstetrical
Physiology Department. St. Petersburg State Pediatric
Medical University, Ministry of Health of the Russia,
Saint Petersburg, Russia. eLibrary SPIN: 6879-2546;
e-mail: Lkurdynko@yandex.ru

Alexey V. Nikolaev — Assistant of the Department

of Modern Diagnostic Methods and Radiation Therapy

of prof. S.A. Reinberg. St. Petersburg State Pediatric Medical
University, Ministry of Health of the Russia, Saint Petersburg,
Russia

Gulnaz K. Sadykova — Postgraduate Student,

Department of Modern Methods of Diagnosis

and Radiotherapy. St. Petersburg State Pediatric Medical
University, Ministry of Health of the Russia, Saint Petersburg,
Russia. E-mail: kokonyal980@mail.ru

Svetlana V. Menshikova — Assistant, Department of Modern
Diagnostic Methods and Radiation Therapy after

prof. S.A. Reinberg. St. Petersburg State Pediatric Medical
University, Ministry of Health of the Russia, Saint Petersburg,
Russia

Philip A. Ovsyannikov — MD, PhD, Obstetrician-Gynecologist,
Ultrasound Specialist. Perinatal Center, Almazov National
Medical Research Centre, Ministry of Health of the Russia,
Saint Petersburg, Russia. eLibrary SPIN: 2511-2772

Mikhail A. Vyugov — MD, PhD,
Anesthesiologist-Intensivist. Maternity Hospital,
Taganrog, Russia. E-mail: mikhailvyugov@yandex.ru

Valeria V. Avrutskaya — PhD, MD, Dr. Sci. (Med.), Head of the
polyclinic, Rostov Research Institute of Obstetrics and Pediat-
rics, Ministry of Health of the Russia, Rostov-on-Don, Russia.
eLibrary SPIN: 9495-9702

Natalia Yu. Vladimirova — PhD, MD, Dr. Sci. (Med.),

Professor, Chief Freelance Specialist Obstetrician-
Gynecologist of the Ministry of Health of the Khabarovsk
Territory; Deputy Chief Physician Professor G.S. Postol
Perinatal Center, Ministry of Health of the Khabarovsk
erritory, Khabarovsk, Russia; Professor, Department

of Obstetrics and Gynecology, Institute for Advanced Training
of Healthcare Professionals, Khabarovsk, Russia.

eLibrary SPIN: 2137-9557

Bumanuii AHamoneesuy Pe3HuK — KaHA. Men. Hayk,

rnaBHbIv Bpay knuHuku. @IB0Y BO «CaHkT-MeTepbyprckumit
rOCyAapPCTBEHHBIN NeaMaTpUYecknii MEAULMHCKUIA YHUBEPCUTET
MwuH3pgpaBa Poccum, CankT-MNetepbypr, Poccus.

ORCID: https://orcid.org/0000-0002-2776-6239;

eLibrary SPIN: 9761-6624; e-mail: klinika.spb@gmail.com

Jlapuca AHOpeesHa PomaHosa — KaHa. Mef. Hayk, Kadenpa
akywepcrsa 1 ruHekonornn. ®re0Y BO «CaHkT-MeTepbyprckumii
roCyAapCTBEHHbIN NeanaTpuyeckmini MeoULMHCKUI YHUBEPCUTET
MwuH3ppaBa Poccuu, CankT-MNetepbypr, Poccus.

eLibrary SPIN: 6460-5491; e-mail: L romanova2011@mail.ru

Jodmuna BumansesHa KypObiHKO — 3aBeAytoLLas aKyLLIepCKUM
dusnonormyeckum otaenennem. ®IEOY BO «CaHkT-
NeTepOyprckmit rocynapCTBEHHbIN NeAUATPUHECKUI MeaULMH-
CKui yHuBepcuteT» MuH3gpasa Poccum, CankT-Metepbypr, Poccus.
eLibrary SPIN: 6879-2546; e-mail: Lkurdynko@yandex.ru

Anekceli Bnadumuposuy Hukonaes — acCUCTEHT Kadeapbl
COBPEMEHHbIX METOL0B AMArHOCTUKM U PaAMONy4eBOi Tepanum
uMm. npod. C.A. PeiiHbepra. ®I6OY BO «CaHkT-lNeTepbyprckuii
rOCyAApPCTBEHHbIN NeAMaTPUYECKUid MEAULMHCKUIA YHUBEPCUTET
MwuH3ppaBa Poccum, CaHkT-Tetepbypr, Poccus

lyneHaz KamanemaurosHa Cadbikoga — acnMpaHT Kadeapbl co-
BPEMEHHbIX METOA0B AMArHOCTUKM U PafMoyyeBoi Tepanumu.
@®rb0Y BO «CaHkT-MeTepbyprckuii rocyaapCcTBEHHbBIN NeauaTpu-
YeCcKUiA MeOMUMHCKUIA YHUBepcuTeT» MuH3apasa Poccun, CaHKT-
MeTtepbypr, Poccus. E-mail: kokonyal980@mail.ru

CeemnaHa BanepvesHa MeHbliUK08G — aCcCUCTEHT Kadenpbl
COBPEMEHHbIX METOA0B AMArHOCTUKM U PaAMONyYeBOi Tepanum
uMm. npod. C.A. Peithbepra. ®IBOY BO «CaHkT-MeTepbyprckumii
roCyAapCTBEHHDbIN NeAMATPUYECKUI MEOULMHCKUIA YHUBEPCUTET
Mun3gpasa Poccum, CaHkT-MNetepbypr, Poccus

@ununn AHdpeesuy OBCSIHHUKO8 — KaH[. Me[l. HayK, Bpay — aKy-
wep-ruHekonor, Bpay Y3[. ®IBY «HaumoHanbHbIM MeaUUMHCKUA
MCCNenoBaTeNbCkuin LeHTp uM. B.A. AnmMazoBa» MuH3gpaBa
Poccuu, CankT-MNetep6ypr, Poccus. eLibrary SPIN: 2511-2772

Muxaun Anekceesuy Bbio208 — KaH[. Me[l. HayK, Bpay —
aHecTesuonor-peaHumaronor. MbY3 «PoaunbHbiii foMy, TaraH-
por, Poccus. E-mail: mikhailvyugov@yandex.ru

Banepus BukmoposHa Aspyuxas — B-p Me. Hayk, 3aBefyHLLas
NonMKAnHUKON. AOIBY «PoCTOBCKMIA HAay4YHO-MCCNEeR0BATENb-
CKWMI MHCTUTYT aKyllepcTBa v neamatpum» MuHsgpasa Poccuu,
PoctoB-Ha-[oHy, Poccus. eLibrary SPIN: 9495-9702

Hamanes KOpeesHa Bnadumuposa — f-p MeL. Hayk, npodeccop,
FMABHbIV BHELUTATHbIA CNELManUCT akylep-ruHekonor MuHu-
CTepCTBa 34paBoOXpaHeHns XabapoBCKoro Kpas; 3aMectuTenb
rnaBHoro Bpaya, KIbY3 «lMepuHatanbHbii LeHTp uMm. npod. [.C.
Moctona» MuHsgpasa Xabaposckoro kpas, XabapoBsck, Poccus;
npodeccop kadenpbl akywepcrsa u ruHekonormuu, KI6OY A0
MHCTUTYT NOBbILWEHMS KBanMdUKaLMM CNeLpUanncToB 34paBooX-
paHeHunst MuH3apaBa XabapoBckoro kpas», Xabaposck, Poccus.
eLibrary SPIN: 2137-9557

@ [Negmatp. 2023.T. 14. Boin. 2 / Pediatrician (St. Petersburg). 2023;14(2)

elSSN 2587-6252



16

EDITORIAL/NEPEOOBAA CTATbA

# Information about the authors

¢ /lHdpopmauma 06 aBTopax

Svetlana V. Chermnykh — PhD, MD, Dr. Sci. (Med.),

Professor of the Department of Obstetrics, Gynecology, Perina-
tology, Pediatric and Adolescent Gynecology, Donetsk Republi-
can Center for Maternal and Child Health.

M. Gorky Donetsk National Medical University,

Donetsk, Russia. eLibrary SPIN: 4566-0589

Anna A. Zheleznaya — PhD, MD, Dr. Sci. (Med.),

Professor, Department of Obstetrics, Gynecology,
Perinatology, Pediatric and Adolescent Gynecology, Donetsk
Republican Center for Maternal and Child Health.

M. Gorky Donetsk National Medical University, Donetsk,
Russia. eLibrary SPIN: 7167-7703

Alexander L. Koroteev — PhD, MD, Cand. Sci. (Med.),

Chief Doctor. Diagnostic Center (Medical Genetic), Saint Pe-
tersburg, Russia. eLibrary SPIN: 8702-6057;

e-mail: gkdmgenc@zdrav.spb.ru

Vladislav A. Barinov — PhD, MD, Neonatologist, Anesthesiology
and Resuscitation Group. Psychoneurological Dispensary of the
Rostov Region, Rostov-on-Don, Russia

CgemnaHa BnadumuposHa YepmHbix — o-p Mef. Hayk,

npodeccop kadenpbl aKyLepcTBa, TMHEKONOMMU, NEPUHATONOMMH,
[ETCKOM M MOLPOCTKOBOM rMHeKonoruu, oHeukuin pecnybnmkaH-
CKMI LeHTp oxpaHbl MaTepuHCTBa M aetctea. OUMO MO0 BMO
«[JOHeLKNI HaLMOHaNbHbIA MEAULMHCKUI YHUBEPCUTET

uMm. M. Topbkorow, [loHeuk, Poccus. eLibrary SPIN: 4566-0589

AHHa AnekcaHOposHa XKenesHas — p-p Mep, Hayk, npodeccop
Kadenpbl aKyLepcTBa, TMHEKONOr1KM, NePUHATONOMUK, LETCKOM
M NOAPOCTKOBOW MMHEKONOrMu, [JoHeUKuiA pecnybamnkaHcKui
LLeHTp OXpaHbl MaTepuHCTBa m aetcrea. PUMO MO0

BMO «[loHeLkui HaLMOHaNbHBIA MEOULMHCKMIA YHUBEPCUTET
uM. M. Topbkoro», [loHeuk, Poccus. eLibrary SPIN: 7167-7703

AnekcaHop JleoHudosuy Kopomeeg — KaHLA. MeA. HayK, IMaBHbIA
Bpay. CM6 TKY3 «dunarHoctnyeckuin LeHTp (MeauKo-reHeTmye-
ckui)», CankT-MeTepbypr, Poccus. eLibrary SPIN: 8702-6057;
e-mail: gkdmgenc@zdrav.spb.ru

Bnaducnas AnekcaHdposuy bapuHos — KaHA. Mep. Hayk,
HEeOHAaTO/0or, HEOHATOIOrMYeCKas rpynna aHecTe3noNorum
u peaHumauuu. NBY «lMcMxoHEBPONOrMYeCKUit AncnaHcep
PocTtoBckoi obnactu», PoctoB-Ha-[oHy, Poccus

@ Tlegnarp. 2023.7. 14. Boin. 2 / Pediatrician (St. Petersburg). 2023;14(2)

ISSN 2079-7850



