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Changes in the function of the fetoplacental
complex under the influence of the hepatitis B virus
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The leading clinical syndrome in pregnant women with HBV-
infection is placental dysfunction, which is due to morphologi-
cal and functional changes in the placenta and manifests itself
as a violation of the state of the fetus and its development.
The objective: of the study was to eliminate perinatal and ob-
stetric complications in pregnant women with HBV-infection
based on the detection of echoscopic deviations of the fetopla-
cental complex.

Materials and methods. 228 women were examined in the pe-
riod of 30-34 weeks of gestation: the basic group (146 preg-
nant women with HBV-infection) and the control group (82
pregnant women without HBV-infection).

Results. The most common symptom of ultrasound in preg-
nant women with hepatitis B was thickening myometrium, as
changes in the thickness and structure of the placenta. It is
necessary to note the presence of low attachment of the pla-
centa in women with HBV-infection. In women of the basic
group, asymmetric form of the fetal growth retardation was
diagnosed in 21,23+3,38% women of the basic group, sub-
compensated respiratory movements — 34,93%3,95% and
subcompensated fetal activity — 41,10+4,07%, as well as a
violation of fetal tones — 30,14+3,80%, with a reliability of
p<0,05 compared with the control group. In the presence of
HBV-infection, ultrasound changes were particularly demon-
strative from such indicators as premature placenta matura-
tion to grade 1 — in 37,57+4,01%; myometrium pathology in
the placental zone — 44,52+4,11%; the combination of thinning
or thickening with premature ripening — 47,26+4,13%; polyhy-
dramnios — 52,74+4,13% and oligohydramnios — 25,34+3,60%
(p<0,05).

Conclusion. Thus, placental dysfunction in pregnant women
with HBV-infection develops under the influence of various
factors, the leading of which is the virus of hepatitis B.
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ecently, the number of pregnant women with HBV-infection

has increased significantly, including Ukraine. Increasing the
frequency of HBsAg detection in pregnant women is a particular
concern for obstetricians and the infectious diseases doctors, pri-
marily due to significant adverse affects the course of pregnancy,
childbirth, perinatal loss, and vertical transmission of hepatitis B
pathogen from mother to child [3, 4, 5, 6]. According to the clini-
cal orders of the Ministry of Health of Ukraine, pregnant women
are screened for the detection of HBsAg, but those with positive
results are often limited to measures aimed at preventing the ver-
tical transmission of the virus, and do not pay sufficient attention
to the evaluation of the violation of the function of the fetopla-
cental complex. More attention is paid to laboratory monitoring
of liver function, but critically evaluation of the function of the
placenta is not checked enough. In such pregnant women, in ad-
dition to changes in the hepatobiliary system, there are violations
of the functions of the fetoplacental complex [1].

The leading clinical syndrome is placental dysfunction, which
is due to morphological and functional changes in the placenta,
manifests itself as a violation of the state of the fetus and its de-
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velopment. The problem of placental dysfunction, which is based
on the violation of compensatory and adaptive mechanisms, is
relevant, due to its negative influence on the fetus and the numer-
ous complications of childbirth, high perinatal mortality and the
presence of neuro-psychiatric disorders in children [2].

An urgent method for evaluating the work of the fetoplacen-
tal complex remains an ultrasound examination. In this regard, it
is possible to assume a significant frequency of changes in the hor-
monal function of the fetoplacental complex of this contingent in
pregnant women and the deviation in echoscope research, which
will enable to identify and develop the algorithms for effective
diagnosis and prevention of complications.

The objective: of the study was to eliminate perinatal and
obstetric complications in pregnant women with HBV-infection
based on the detection of echoscopic deviations of the fetopla-
cental complex.

MATERIALS AND METHODS

228 women were examined in the period of 30-34 weeks of
gestation. The basic group consisted of 146 pregnant women with
HBV-infection, and 82 pregnant women with negative markers of
viral hepatitis B were included in the control group. HBV-infection
was diagnosed in laboratory conditions using the immune-enzyme
method, the pregnant women with positive HBsAg formed basic
group. All women in the basic group were consulted by the infec-
tious disease doctor and they did not need antiviral therapy. Clini-
cal examination was carried out on the basis of Ivano-Frankivsk
Clinical Maternity Hospital (Ivano-Frankivsk, Ukraine).

For the study of the functional state of the fetoplacental com-
plex, the main functional indicators were assessed: clinical (uter-
ine and fetal growth dynamics), echographic (main fetal size, pla-
cental status and amount of amniotic fluid). Echoscopic exami-
nation of the fetus and placenta was performed on a VOLUSON
730 EXPERT device in real time.

Criteria for the inclusion of pregnant women in the study
were: history of HIV-infection, verified by the detection of spe-
cific markers of HBV infection (the positive HBsAg), absence of
other diseases of the hepatobiliary system. All women with HBV-
infection were consulted by an infectious disease doctor and they
did not need antiviral therapy and had a negative result of the
polymerase chain reaction to the subject of DNA detection of the
hepatitis B virus.

Computer programs based on Microsoft Excel (calculation
of relative values, their errors, t-test) were developed. Part
of the tasks was calculated using licensed statistical packages
of Microsoft Excel, including descriptive statistics programs.
The reliability of the obtained indicators was confirmed by
calculating the error (+m) for the relative values of the well-
known formula. The probability of the difference in the data in
the comparable groups, taking into account the large number of
observations and the proximity as a result of this to the normal
distribution, was proved on the basis of the calculation of the
coefficient t (Student) and the determination of the accuracy
error-free prediction table (p). The difference was considered to
be significant at p<0.05.
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Table 1

Parameters of ultrasound examination in pregnant women of both groups, abs., (M+m) %

Indicator of ultrasound examination

Basic group (n=146)

Control group (n=82)

Hypertonus of myometrium 46 (31,51+£3,84) * -
Localization of the placenta:
— on the anterior wall 34 (23,29+3,50) 22 (26,83+4,89)
— on the posterior wall 97 (66,44+3,91) 45 (54,88+5,50)
— laterally - 5(6,10+2,64)
- near the fundus 15(10,27+2,51) 10 (12,20+3,61)
Low placentation 42 (28,77+3,75)* 3(8,66+2,07)
Placental thickness:
— normal inndicators 91 (62,33%4,01) * 72 (87,80+3,61)
— more than normal indicators 10 (6,85+2,09) 5(6,10+2,64)
— less than normal indicators 45 (30,82+3,82)* 5(6,10+2,64)
Changes in placental structure 32 (21,92+3,42)* 5(6,10+2,64)
Note: * — probability of the difference of indicator relative to control group (p<0,05).
Table 2

Echography of the placenta and volume of amniotic fluid in 30-34 weeks of pregnancy, abs., (Mxm) %

Indicator of ultrasound examination

Basic group (n=146)

Control group (n=82)

The structure of the placenta:
— maturation is ahead of | degree gestational age
— pathology of myometrium in the zone of placentation
— a combination of thinning or thickening with premature
maturation

55 (37,57+4,01) .
65 (44,52+4,11)" -

69 (47,26%4,13)" -

Volume of amniotic fluid:
— polyhydramnios
— oligohydramnios

77 (52,74+4,13)" 3(3,66%2,07)

37 (25,34+3,60) " -

Note: * — probability of the difference of indicator relative to control group (p<0,05).

RESULTS OF THE RESEARCH
AND THEIR DISCUSSION

The results of clinical observations of the complicated
pregnancy, childbirth, and postpartum period in women with HBV
infection, raise the question of possible mechanisms for influencing
the viral infection to the state of the fetoplacental complex. The
diversity of the functions of the placenta and their disorders in
the etiopathogenesis of many pathological conditions of the fetus
and infant has led to the study of the physical parameters of the
placenta, which was detected by ultrasound scanning.

Determination of localization of the placenta in the uterine
cavity in women of the basic group did not reveal any significant
differences in the location of the placenta in comparison with
controls. Indirect signs of placental insufficiency may be the
thickness of the placenta, which is detected by ultrasound
examination. We have noted the decrease in the thickness of
the placenta in each fifth case with viral hepatitis in the history,
which is much more frequent than in the control group. Reducing
the thickness of the placenta can be explained, first, by the
presence of placental retardation, more pronounced changes in
blood circulation, violation of trophic functions and hypoxia,
which is observed in pregnant women with HBV-infection.

The most common symptom of ultrasound in pregnant women
with hepatitis B was thickening of myometriumm, as changes in
the thickness and structure of the placenta. It is necessary to note
about the early formation of hypotension, which was confirmed
by the presence of low attachment of the placenta in women with
HBV-infection (Table 1).

Functional evaluation of the fetal condition was carried out
according to the following parameters: fetometry of the fetus, the
nature of respiratory movements, motor activity and fetal tone.

In the 30-34 weeks of pregnancy in women of the control
group, changes in the echographic parameters of the functional
state of the fetus were absent. In contrast, in patients with vi-
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ral hepatitis B, they were characterized by significant disorders.
Thus, asymmetric form of the fetal growth retardation was di-
agnosed in 31 (21,23+3,38%) women of the basic group, sub-
compensated respiratory movements — 51 (34,93+3,95%) and
subcompensated fetal activity — 60 (41,10+4,07%), as well as a
violation of fetal tones — 44 (30,14%3,80%), with a reliability of
p<0.05 compared with the control group. Prognostically very un-
favorable was the presence in rare cases of decompensated forms
of respiratory movements and motor activity of the fetus.

As is known, the indirect sign of placental dysfunction is the
thickness of the placenta, which is detected by ultrasound. The
reduction in the thickness of the placenta was noted by us in ev-
ery third case of viral hepatitis in the history, which is much more
frequent than in the control group. The decrease in the thickness
of the placenta was explained by the presence of placental retar-
dation, more pronounced changes in blood circulation, violation
of trophic functions and hypoxia, which is observed in pregnant
women with HBV-infection.

When evaluating the echographic indicators of the pla-
centa and volume of amniotic fluid in 30-34 weeks, changes in
the control group were absent. In the presence of HBV infec-
tion, ultrasound changes were particularly demonstrative from
such indicators as premature placenta maturation to grade
1 — in 37,57%4,01%; myometrium pathology in the placental
zone — 44,52+4,11%; the combination of thinning or thicken-
ing with premature ripening — 47,26+4,13%; polyhydramnios —
52,74+4,13% and oligohydramnios — 25,34+3,60%.

In the presence of viral hepatitis, echographic signs of com-
pensated and subcompensated placental insufficiency were much
more frequent, and the decompensated form was diagnosed only
in 8 (5,48+1,88%) pregnant women.

As the results of clinical trials performed in pregnant women
with hepatitis B virus are often marked placental dysfunction
markers, their timely diagnosis will allow to begin adequate
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treatment and prevent the development of obstetric and perina-
tal complications.

CONCLUSIONS

Thus, placental dysfunction in pregnant women with HBV-

U3meHeHna PpyHKuuU peTonnaLeHTapHoro
KOMIJieKkca nog BiMsHMem Bupyca renatuta B
H.A. Kyptaw, J1.B. NMaxapeHko

BeayumM  KJIMHUYECKMM CHHAPOMOM y OepemeHHbix ¢ HBV-
nndexnneit sisiercst AUCHYHKINS MIAIEHTDI, KOTOPast 00ycJI0BIIeHA
MOP(HOGYHKINOHATBHBIMI U3MEHEHUSIME B ILIAIIEHTE U IPOSIBIISIETCS
HapyIIeHHeM COCTOSHNISA MIT0/IA U €T0 Pa3BUTHSL.

Ienv uccaedoganusn: MArHOCTHKA MEPUHATAIBHBIX U AKYIIEPCKUX
ocokuennii y 6epemennbix ¢ HBV-undeknumeil na ocose BbisiBie-
HUST 9XOCKONNYECKUX OTKIOHEHUHT (heTOIIAIeHTAPHOTO KOMILIEKCA.
Mamepuanot u memoowvt. Bouio obcnenosano 228 xenmmn B 30—
34 nen GepemeHHOCTH: OCHOBHas rpyina — 146 Gepementbix ¢ HBV-
uneknreii 1 KoHTpoabHast rpynna — 82 Gepemennbie 6es HBV-
uH(peKIn.

Pesynvmamot. HanbGosiee yacTbiM CUMITOMOM TIpU TipoBeziernn Y 31
y GEPEMEHHBIX € TEHATUTOM B ObLI0 yTOJIIEHEe MUOMETPUS, & TAKKe
M3MEHEHNE TOJIIIHbI i CTPYKTYPBI TIaeHThl. HeoGX0AnMo 0TMETHTh
HaJIM4YKe HU3KOM aneHTaiyu y skeHmus ¢ HBV-nndeximeit. Y xen-
IIMH OCHOBHOI IPYIIIBI aCUMMETPUYHYIO (DOPMY 3aIepP>KKH Pa3BUTHUS
mofa auarsoctuposano y 21,23+3,38%, cyOGKoMIIEHCUPOBaHHbIE J[bI-
xaTesibHble JBIKeHns — y 34,93%3,95%, cyOGKOMIIEHCHPOBAHHYIO aK-
THBHOCTD tozia — y 41,10+4,07%, a Takke HapylIeHne ero TOHyca — y
30,14%3,80% c nocroseprocTbio p<0,05 10 CpaBHEHHIO ¢ KOHTPOJIBHOMN
rpymmnoit. [Ipu namram HBV-undexnun yasTpasByKOBbIEe H3MEHEHHST
6bLTI 0COGEHHO TTOKA3ATENBHBIMIL TIPEKIEBPEMEHHOE CO3PEBAHIE T1J1a-
menThl 1-it creneny BoIsiBIEHO ¥ 37,57%4,01%; MaTOIOTHIO MIOMETPUST B
ialeHTapHol 301e — y 44,52+4,11%; coueTaHne NCTOHYEHWS! UJIN YTOJI-
MIEHUS C TIPEKIEBPEMEHHBIM co3peBaHneM — y 47,26+4,13%; mHOTrOBO-
e — y 52,74+4,13% u masioBojiue — y 25,34+3.60% (p<0,05).
Saxnouenue. Takum 06pasoM, ICHYHKINS IUIANEHTDI, OOHAPYKEHHAST
y Gepemennbix ¢ HBV-umdexiueii, pasBuBaeTcst moj| BAUAHUEM pas-
JITIHBIX (haKTOPOB, OCHOBHBIM 13 KOTOPBIX SIBJISIETCS] BUPYC rematuta B.
Knroueevie cnosa: zenamum B, HBV-ungexuyus, 6epemennocmo,
niauenma.

infection develops under the influence of various factors, the
leading of which is the viral infection with hepatitis B. The re-
sults should be taken into account when developing an algorithm
for diagnosis, treatment and prophylactic measures in pregnant
women with HBV-infection.

3MiHu PyHKUIT peTonnaLeHTapHOro KOMrjaekcy
nig BNAvBOM Bipycy renatuty B
H.A. Kyptaw, J1.B. NMaxapeHko

IIpoBignum kuinivauM cuHgpoMoM y BariTHuX 3 HBV-indekiieo
€ TuIaneHTapHa AMCQYHKISA, fKa 3yMOBJIeHa MOPQOIOTiYHUME i
(yHKIIOHATBHIME 3MiHAMHU ILTALIEHTH i IPOSIBJSETHCS HOPYIICHHAM
CTaHy IJI07ia i HOTo PO3BUTKY.

Mema docnioxcenns: iarHOCTUKA TIEPUHATAILHUX Ta aAKYIIEPCHKIX
yekyaanens y Baritnux 3 HBV-indexuieio na migcrasi BusiBienus
€XOCKOIIYHUX Bi/IXIIeHb (DeTOIIAIEHTAPHOTO KOMILIEKCY.
Mamepianu ma memoou. Byio obcresxerno 228 xinok y 30—-34 Tux
BariTHOCTI: ocHOBHa rpyna — 146 BaritHux 3 HBV-indexkuieo Ta kon-
TpoJibHa rpyna — 82 Baritui 6e3 HBV-indexiiii.

Pesynvmamu. HaiiGinbin 1OMUPEHUM YIbTPA3BYKOBIM CHMIITOMOM
y BariTHUX 3 renatutoM B GyJio MOTOBIIEHHST MiOMETpist, 3MiHU TOB-
muHu i crpykTypu manenti. HeoOxifHo Big3HaYnTH HasBHICTh HU3b-
KOTO TIPUKPIIUIeHHs muanenTn y xinok 3 HBV-indekuieio. ¥ xinok
OCHOBHOI TpyNmu acuMeTpuuHy (GOpMy 3aTPUMKH PO3BHUTKY ILIOIA
piarnocroBano y 21,23+3,38%, cyGkomiencoBami ANXaibHi pyxu — y
34,93+3,95%, cyOkomIteHCcOBaHYy akTUBHICTB wioga — y 41,10+4,07%,
a Tako mopyieHust iforo Tonycy — y 30,14+3,80% 3a jmocroBiprocTi
p<0,05 MOpiBHSHO 3 KOHTPOJIBHOIO TPYNOI0. 3a HasBHOCTI indexii
HBV 3MiHM yJIbTpasByKOBOi KapTUHH Oyii OCOOJIMBO IOKA30-
BUMM: JIOCTPOKOBE JI03PiBaHHS IIalleHTn 1-ro CTyIeHs BUsIBIIe-
1o y 37,57+4,01%; marosorito mMiomeTpist y ruianentapHiit 3oui — y
44,52+4,11%; noeiHaHHS CTOHIIIEHHST 200 MOTOBUIEHHS 3 IEPeYaCHUM
no3piBaHisaM — y 47,26%4,13%; Gararosoa — y 52,74+4,13% i maso-
Bomist — y 25,34%3,60% (p<0,05).

3axarouenna. OTxe, nareHTapHa JUCYHKILA, BUSBIEHA y BariTHUX
3 HBV-indexuieio, po3BuBaeThCs i BINTMBOM pi3HUX (HAaKTOpiB, Oc-
HOBHHM 3 SIKHX € Bipyc rerarury B.

Kmouogi cnosa: zenamum B, HBV-ingexuis, éazimnicms, niayenma.
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