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Objective. The study aimed to compare the level of INF 0.2 immunoexpression in tissues obtained during medical abortion with
the corresponding level of IFNa.2 expression in a retained fetal egg tissues after the first missed abortion. The authors compared
the anamnestic data on previous inflammatory diseases of the genital tract with the results of an extended morphological study of
the material obtained during the evacuation of the contents of the uterine cavity during the first non-developing pregnancy in the
first trimester. Materials and methods. The study included 15 patients with first-time missed abortions caused by a viral infection
(6-8 weeks of pregnancy). All patients demonstrated either recurrent herpes simplex labialis/genitalis or PCR confirmed HSV, HPV,
CMV. Exclusion criteria were recurrent miscarriage, blighted ovum, endocrinopathies, male factor infertility, and other causes
of miscarriage. The comparison group included 20 women of the same age that chose to undergo a medical abortion. Results.
In patients from the comparison group, the main producer of IFN a2 was syncytiotrophoblast as well as maternal decidual cells
in the parietal endometrium and uteroplacental area. In the main group, manifested hematogenous infection (microabscesses,
vasculitis, lymphocytic and macrophage infiltration) with dystrophy and necrosis of decidual maternal cells and secondary patho-
logical changes in the placental villi were diagnosed, which led to a significant decrease in the IFN a2 immunoexpression in all the
studied cells. Conclusion. The lack of anamnestic data on previous urogenital infections does not exclude the etiological role of the
inflammatory component in the genesis of non-developing pregnancy. First-time occurred pregnancy loss requires adequate post-
operative interferon therapy and a thorough examination of a couple.
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Ilenp: conocTaBUTbh aHAMHECTUYECKIE IAHHBIE O TIePEeHEeCEeHHBIX BOCIA/IMTEIbHBIX 3a00/IeBaHIAX T€HUTAIbHOTO TPAKTa C pe-
3y/IBTaTaMU PACIIMPEHHOTO MOPQOIOINYEeCKOTO UCCIEOBAHYSI BAKYYM-aCII/PATOB MOJIOCTY MAaTKI IIPY [IePBOIi Hepa3BUBAIOLIeT-
cs 6epeMeHHOCTI. MaTepuabl M MeTOABL: I rpymma — 15 MaIeHTOK C IepBoil Hepa3BUBAIOLelics 6epeMEeHHOCTBIO B CPOKAX Ha
6-8-011 HefeNAX recTaluu. Y BCeX YKEHIIMH OTMEYeHbI SIM30/bI IIePCUCTHPYIOLIEll BUPYCHOI MH(EKIIN: IepUOANYecKIe TepIeTy-
JeCKyie BBICBIIAHs Ha Iy0ax 1y [OIOBbIX OpraHax, onpenenerue Meronom ITIIP B kpoBu Bupyca nmpocroro repreca (HSV), Bupyca
mamuiomsl yenoseka (HPV) u nuromeranosupyca (CMV). VICK/TIoYeHbI MAIMEHTKI C IPUBbIYHBIM HeBbIHAIIMBAHMEM, aHIMOPUO-
Huert (110 JaHHBIM Y 3W1), SHIOKPMHOIATIY, @ TAK)Ke MY>XCKOIT paKkTop ¥ ApyTie IPMYNHBI paHHel noTepu 6epementocti. II rpym-
mma — 20 3[0POBBIX XKEHIIMH COOCTABUMOIO BO3PACTa, PEIIVBILNE IPEPBAaTh HEXKEMAHHYIO 6epeMEHHOCTb. YPOBEHb MMMYHOIK-
crpecnu unTepdepoHa anbda-2 (IFN ambda 2) nccnenoBams B KIeTKaX BaKyyM-acIIMPaToB (CHMHIUTUOTPOGOOIacTe BOPCUH U €T0
IeNOpTaHTaX, B ICIMIya/TbHbIX KJIETKaX TApMeTaTbHOTO SHIOMETPYA M MATOYHO-IUIATIeHTAPHOI 06/1aCTH) TI0 3-X6a/IbHOI IIKaJIe.
PacueT cTaTMcTNYeCKMX JAHHDIX BBIIOTHSIM Ha [IEPCOHAIBHOM KOMITbIOTEpE C MCIO/Ib30BaHMeM mporpaMmsl «Microsoft excel 2011
w1 Mac» 1 cTaTCTUYecKol mporpaMmbl «Statistica». PesymbTarel: B IpyIIe 310pOBbIX XKeHIIMH OCHOBHBIMM IpofyLeHTamu IFN
anbda 2 cTa/mt cMHIUTUOTPO(OOIACT BOPCUH 1 €T0 JICTIOPTAHTDI, @ TAKXKe MaTepMHCKIe Jeli/iyaIbHble KJIETKI B COCTaBe Hapyie-
TaJIbHOTO SH/IOMETPHSA ¥ MaTOYHO-IUIALIeHTapHOI 00/1acTi. B OCHOBHOI IpyIIIie AMarHOCTMPOBAHO BbIPaXKEHHOE FeMaTOr€HHOE JH-
¢uimposanne (MUKpPOaOCLIeCChl, BACKYIUTBI, TMMpoMakpodaraabHas MHWIbTpALs) ¢ AUCTPodUelt 1 HEKPO30M JIeLIN/yaTIbHbIX
MAaTepPMHCKMX KJIETOK U BTOPMYHOI IIaTO/OTMell BOPCUH IUIALIEHT, YTO TIPUBEIIO K JOCTOBEPHOMY CHVDKEHIIO MMMYHOKCIIPeCCUN
IFN asnbga 2 Bo BceX M3y4eHHBIX KJIETKaX. BBIBOMBI: OTCYTCTBYE aHAMHECTUYECKIX JAHHBIX O TTepeHeCEHHBIX YPOTeHUTaTbHBIX H-
(beKusAX He NCK/TIOYaeT STVOIOTMYECKYI0 PO/ib BOCIIA/IMTEILHOTO KOMIIOHEHTA B TeHe3e HepasByBalolerics OepemeHHocTH. [lepBas
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Introduction

on-developing  pregnancy (NP) is a
Ncomplication associated with the death of
the embryo or fetus in the uterine cavity. The
term «undeveloped pregnancy» used in Russian-speaking
practice has been replaced in English-speaking countries
by the definition of «miscarriage» (missed abortion), which
more accurately reflects the nature of this pathology as no
pregnancy progression when the embryo (fetus) is retained
in the uterine cavity.

In modern obstetrics and gynecology, the generally
accepted causes of reproductive losses on the mother’s side
are structural uterus disease, antiphospholipid syndrome,
hormonal and metabolic disorders. Genetic disorders
provoke 50-60% of reproductive losses early in gestation
[1]. The role of mothers’ medical conditions as to the
termination of pregnancies mainly increases in the second
and third trimesters of pregnancy. In 26-40% of cases, the
causes of miscarriage are considered unknown.

It should be noted that the established concept of the
significant role of chromosomal abnormalities as the main
cause of gestational losses in the first trimester of pregnancy
has formed a passive position among clinicians, which
even in the absence of chromosomal abnormalities in fetal
cells does not induce clinicians to verify other reproductive
failure causes. As a result, the couple’s desire to realize their
reproductive function in the near term after their first loss
early in gestation, associated with obstetricians’ lack of a
cautious attitude towards the first reproductive failure,
translates the obstetric situation into habitual miscarriage.

The NP proportion in the structure of reproductive
losses varies but remains at a fairly high level at 10-20%.
According to Milovanov and Serova (2011), among
the losses of the first trimester, NP was 4-10% of all
confirmed pregnancies [2]. At the same time, 108 (60%)
of 180 surveyed women with NP had inflammatory (most
often viral) causes in the presence of subchronic forms or
carriage of viruses. A combination of parietal and basal
deciduitis, vasculitis, microabscesses, and other signs of
viral cell damage was recorded in the abortive material.

Thus, when confirming NP, the most informative
way of capturing the reasons is a detailed specification of
anamnestic data and a detailed morphological study of the
uterine cavity evacuated contents [3, 4].
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The goal of the research was to compare the anamnestic
data on previous inflammatory diseases of the genital tract
with the results of an extended morphological study of
vacuum aspirates of the uterine cavity during the first NP.

Material and methods

Group I included 15 nulliparous women (mean age,
29.4 + 2.3 years) with the first NP at 6-8 weeks diagnosed by
the progressive assessment of the blood p-hCG dynamics,
as well as by ultrasound. The experimental group (II)
included 20 healthy women of comparable age (27.1 + 3.1
years) who wished to terminate an unplanned pregnancy
by an artificial abortion at the same term.

The exclusion criteria were a history of childbirth,
recurrent miscarriage, anembryonic pregnancy, as well as
those associated with endocrinopathies and hemostasis
disorders, surgical interventions on the uterus and cervix.

In both groups of patients, the emptying of the uterus
was carried out at the gynecological department of the
Public Funded Health Facility Municipal Clinical Hospital
named after S.P. Botkin (Moscow) by vacuum aspiration
(by the method regulated by Order No. 572n, as well as by
the American College of Obstetricians and Gynecologists
manual (2015) [5]), the Eschmann VP 35 apparatus
(Great Britain) at an 80 kPa negative pressure or a plastic
aspirator with a 60 ml volume using disposable plastic
cannulas without prior dilation of the uterine cervix with
intravenous anesthesia.

Infectious disease history, as well as the results of
previous clinical and laboratory studies, was taken
according to a specially developed questionnaire.

At the Research Institute of Human Morphology
(Moscow), histologic sections were prepared from vacuum
aspirates and stained with hematoxylin and eosin. After
viewing in a Leica 2500 microscope (Germany), blocks
with samples of placental villi, parietal endometrium, as
well as the uteroplacental area, the junction of the villi
with the uterine wall, were taken. Additional sections were
cut from these blocks and, after dewaxing, were placed on
polylysine-coated slides. Epitope retrieval was carried out in
a microwave oven for 20 minutes in citrate buffer (pH 6.0).
The following antibodies were used by immunoperoxidase
technology: 1) IFNa2 polyclonal antibody of assessing the
immunoexpression level: 1 point - light brown cytoplasm
staining, 2 points — brown cytoplasm staining, 3 points —
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dark brown cytoplasm staining; 2) rabbit monoclonal
vimentin antibody (Vimentin EP21) for the determination
of decidual stromal cells; 3) rabbit monoclonal granzyme
B antibody (Granzyme B) - a marker of uterine natural
killer cells. A detection system was used to visualize the
immunoreaction results. Negative reactions to the reagents
used were conducted.

The IFNo.2 immunoexpression scoring was statistically
processed by the Mann-Whitney U test.

Results

In the detailed study of the infectious history in Group
I patients, it was established that four patients (26.7%)
had acute inflammatory diseases of bacterial etiology only
during this pregnancy diagnosed as non-developed. The
rest (73.3%) had anamnestic data on acute viral diseases
during pregnancy: acute herpesvirus and acute respiratory
viral infection. Also, in these patients, herpes simplex
virus-2 (HPV-2) - 40.0%, cytomegalovirus (CMV) -
26.6%, rubella virus - 26.6%, and bacterial agents -
26.6% were detected once in the blood before pregnancy
by polymerase chain reaction. Seven patients (46.7%)
had acute inflammatory diseases of viral and bacterial
etiologies.

The histological processing of uterine vacuum
aspirate in Group 1 patients showed that all patients had
pronounced signs of hematogenous infection, in particular
microabscesses,  vasculitis, = lymphoma-macrophage
infiltration in the parietal endometrium, and uteroplacental
area showing a pattern of acute or chronic endometritis.
At the same time, markers of viral endometrial lesions
were diagnosed in every second patient (50%). In 7 cases
(46.7%), signs of basal deciduitis with microabscesses were
visualized in the endometrium. Local bleeding disorders as
arterial microthrombosis were detected in 11 cases (73.3%).
At the same time, none of the patients included in the study

had any blood coagulation disorders previously diagnosed.
In 12 out of 15 cases (80%), rheological disorders were
revealed according to the type of development of various
age retrochorial hematoma.

Comparison of the anamnestic data on the
transferred infectious and inflammatory diseases with the
cytomorphological examination showed the following. In
11 (73.3%) patients, the cause of NP was local inflammation
that arose by ascending or hematogenous infection, which,
when the blastocyst was immersed in the endometrium
and formed a chorionic sac, damaged glandular epithelial
cells, decidual cells, and invade cytotrophoblast.

In four women (26.7%) who did not have an infectious
history, morphological signs of inflammation associated
with epithelial proliferation with cellular infiltration
of the stroma were interpreted as a consequence of an
inflammatory reaction resulting from the dead ovum
retention in the uterine cavity and the chorionic villi
rejection. In these patients, non-infectious factors were
identified that caused the early fetal loss, having an allo-/
autoimmune nature (abnormal activity of natural killer
cells, the presence of alloimmune antibodies, human
leukocyte antigen incompatibility between partners,
thrombophilic conditions).

Histological processing of 20 vacuum aspirates from
Group II patients showed no signs of an inflammatory
reaction (decidual tissue, chorionic villi, progressive
uterine pregnancy) which corresponded to the absence of
anamnestic data on bacterial and viral infectious diseases
before and during pregnancy.

Taking into account the data of some authors on
the role of infectious agents as a trigger mechanism in
the subsequent induction of autoimmune reactions of
the endometrium [6], the development of secondary
immunodeficiency and immunosuppressive states, it was of
some interest to compare the levels of immunoexpression
of interferon alpha-2 (IFNa2) in vacuum aspirate cells

Table 1/ Tabnuua 1

Scoring of IFN«2 immunoexpression in medical abortion (MA) and first occurred missed abortion caused
by inflammation (NB) cells
BannbHadg onenka uMmmMmyHoskcnpeccuu IFNa2 B KireTKkax BAaKyyM-aCIIMpPaTOB MeUIMHCKIX a6opToB (MA)
u HepasBuBalouierics 6epemennoctu (HB)

BripaxxeHHOCTh MMMYHO3Kcpeccuu IFNa2 B kmeTkax (6amibr) /
The severity of IENa2 immunoexpression in cells (points)
Wccnemyempbre HenyupyanbHble KIETKI
rpynmst / izt b o~ Decidual cells
Study groups 6mact BopcuH / JemopTaHThI / = = =
Syncytiotrophoblast Deportants apueTanbHbI aTOYHO-TI/TalleHTap-
villi SHJOMeTpuii / Has 001acThb /
Parietal endometrium Uteroplacental region
Lrpynna / 1,88 £0,25* 2,06 +0,24* 2,03 +0,28* 1,85 £0,20*
I¥ group
1l rpynma/ 2,44+0,32 2,66 0,26 2,28 +0,21 1,63 £0,27
2" group

Note: * — p <0.001 (Mann-Whitney comparison criterion).
ITpumeyannue: * — p <0,001 (xpurepnit cpaBHeHNsa MaHHa-YUTHM).
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after the first NP in terms of 6-8 weeks with the same in
Group II (medical abortions).

The main object of the immunohistochemical study
was cells producing IFNa2. In scoring, the immunoactivity
of all cells producing IFNa2 in the patient group with NP
(Group I) was significantly lower (Table 1).

Immunohistochemically, inflammatory infiltration was
characterized by microabscesses in the uteroplacental area
with the retention of IFNa2 producing cells only within the
fibrinoid boundary layer (left) zone and death of decidual
cells in the inflammatory zone (Figure 1). The approach
of the villi near the chorionic sac wall and a decrease
in the number of deportants were detected, a thinned
syncytiotrophoblast was detected in the intervillous
space with a reduced immunoexpression of IFNa2, and
vasculogenesis was absent in the stroma (Figures 2 and 3).

Figure 1. Occurred missed abortion (7 weeks bp):
microabscess in the uteroplacental region, retention of IFNa2-
producing cells only in the zone of the fibrinoid boundary layer
(left) and death of decidual cells in the inflammation zone,
immunohistochemistry, x100.

Pucynok 1. HB (7 Hep 11.0.): Muxkpoabcuecc B
MATOYHOIUIAL[eHTaPHOI1 00/macTu, coxpanenue IFNo2-
NPOAYIMPYIOIMX KIETOK TONbKO B 30He IOTPAHNYHOTO CIOS
JubpuHoupa (cneBa) u rubenb JelMAYaTbHBIX KIETOK B 30HE
BOCIATeHN:A, IMMYHOTUCTOXMMUS, X100.

Figure 2. Occurred missed abortion (6 weeks): placental
villi with thinned syncytiotrophoblast with reduced
immunoexpression of IFN-2, in the stroma absence of
vasculogenesis, x200.

PucyHoxk 2. HB (6 Hex): BOpCcUHA NIAIIEHTHI C
VICTOHYEHHBIM CUHIUTHOTPO}06TacTOM IPU CHIKEHHOI
ummyHoskcnpecun IFNa2, B crpome — oTcyTcTBUIe
BacKy/noreHesa, x200.
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Figure 3. Occurred missed abortion (8 weeks):
contiguous villi near the chorionic sac (bottom), lack of
immunoexpression of IFN-2, in the stroma individual
placental macrophages, x200.

PucyHox 3. HB (8 Hen): cOnyKeHHbIe BOPCUHBI BO3TIE
XOPMATbHOTO MelKa (BHU3Y), OTCYTCTBUE
umyyHoskcnpecun IFNo2, B ctpome — oT/enbHbIe
IIaneHTapHbie Makpodaru, x200.

In the immunohistochemical study of the cells in
Group II patients, the maximum IFNa2 expression was
found in the surface epithelium (syncytiotrophoblast) of
the placental villi, as well as in its derivatives — deportants
(Figure 4).

Figure 4. Artificial abortion — vacuum aspiration (6 weeks):
placental villi with thick syncytiotrophoblast and pronounced
expression of IEN-2, in the stroma intense vasculogenesis,
immunohistochemistry, x 200.

PucyHoxk 4. ApTudunuanbHblil a6OpT — BaKyyM-
acnypanys (6 He): BOPCUHBI IIALIEHTHI C TOICTBIM
CcHHIUTHOTPOGOOTACTOM U BBIPA)KEHHOI 9KCIIpeccueit
IFN02, B cTpoMe — MHTEeHCHBHBIIT BaCKy/IOTeHes,
MMMYHOTIUCTOXMMMA, X 200.

A pronounced immunoreaction (3 points) was visible
in the syncytiotrophoblast cytoplasm and superficial brush
border. Also, lateral epithelial diverticulum with many
nuclei in the common cytoplasm became typical. The
deportants and syncytiotrophoblast connections gradually
diminished, and they ended up in the intervillous space, in
the venous collectors.

The visualized placental villi were distinguished by thick
syncytiotrophoblast and pronounced IFNo2 expression;
intense vasculogenesis was found in the stroma (Figure 5).
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Figure 5. Artificial abortion — vacuum aspiration (7 weeks):
full-fledged villi near the chorionic sac, immunoexpression of
IFNa.2 in syncytiotrophoblast and stromal vessels (angiogenesis),
immunohistochemistry, x 200.

PucyHok 5. ApTudunuanbHblil a60pT — BaKyyyM-
acnupanus (7 Hef): IIOTHOLIEHHbIE BOPCIHBI BO3/Ie
XOpHUATbHOIO MelIKa, UMMYHo3Kcnpeccua IFNa2
B CMHIUTHOTPOdOoOIacTe M CTPOMATBHBIX COCYAAX
(anrmorenes), UMMYHOIMCTOXMMIL, X 200.

Discussion

A comparison of IFNa2 immunoexpression between
patients after the first NP (Group I) and healthy women
with a medical abortion (Group II) confirmed a significant
deficiency of interferonogenesis in maternal decidual cells
and placental structures such as syncytiotrophoblast and
its deportants. During the physiological development of
pregnancy in trimester I in Group II patients, significant
IFNo2 production by syncytiotrophoblast of villi and its
deportants with delivery to the maternal body, as well as
maternal decidual cells in the parietal endometrium and
uteroplacental region, was registered.

There is no doubt that this phenomenon is causally
associated with a massive inflammatory process in the
parietal endometrium and the uteroplacental area, as
well as with the remote effect of local factors of maternal
inflammation on the placental villi including the uterine
killer cells’ cytotoxic effect.
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Conclusion

The data obtained correlate with the association of NP
and chronic endometritis generally accepted at the FIGO
2006 International Congress [10]. However, the routine
antibiotic prescription to each patient with NP without a
proven causally significant infection must be recognized
as irrational, since the use of chemotherapeutic agents for
aseptic inflammation can enhance immunosuppression
and aggravate structural and functional disorders of the
endometrium.

The results obtained confirm the need to revise the
stereotype formed among obstetricians-gynecologists
to consider the first NP as a natural selection sporadic
element. A reasonable approach to the subsequent
recurrent miscarriage prevention among patients with a
history of first NP should be the formation of a high-risk
group of repeated reproductive failures. When confirming
the virus-associated inflammatory cause of the first NP, it
is necessary to carry out adequate interferon therapy in the
postoperative period and a similar pregravid preparation
for the next pregnancy.

Active identification of anamnestic data on persistent
viral infection allows verifying its etiological role in
the NP genesis, which consists in the development of
endometrium morphofunctional changes with impaired
normal cyclic transformation and tissue receptivity,
impaired implantation, trophism, and early embryo loss.
Unjustified antibiotic therapy with broad-spectrum drugs
in the rehabilitation framework after NP leaves in the
«shadow» the true etiological factors and mechanisms
for stopping the pregnancy development. Comparison of
infectious history data with a detailed morphological study
clarifies the goals of subsequent preconception preparation
when planning pregnancy, substantiates the feasibility and
range of additional diagnostic measures for the prevention
of repeated early reproductive losses.
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