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The main markers of liver function abnormalities
in pregnant women with positive HBsAg
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Increasing the frequency of HBsAg in pregnant women is a
particular concern for obstetricians and infectious disease
physicians because due to significant adverse effects on the
course of pregnancy, childbirth, perinatal loss, and vertical
transmission of hepatitis B pathogen from mother to child.
The objective: of this study was to estimate of liver functional
state in pregnant women with viral hepatitis B.

Material and methods. We examined 131 pregnant women in
term of gestation 28-40 weeks. 75 persons of them with HBV-
infection formed the basic group. The control group consisted
of 56 healthy pregnant women without HBV-infection.
Results. We determined that the rate of pigment metabolism,
bilirubin, in pregnant women with HBV infection, had the
physiological ranges. The level of protein metabolism indice
was significantly higher in women of the basic group — the
value of thymol test was 8.01£1.39 units (p<0.05). The sig-
nificant increase in transaminase activity was found in 61.33%
of pregnant women with HBV infection. Thus, the level of
alanineaminotransferase was 1.31£0.68 pmol/h ml (p<0.05),
aspartateaminotransferase — 1.12+0.19 umol/h-ml (p<0.05).
The level of gamma-glutamyltransferase was significantly
higher in 93.33% of women with HBV infection and was
66.79+19.9 U/1 (p<0.05). The level of hepatic alkaline phos-
phatase was elevated in 32.00% persons in the basic group and
corresponded to 95.07+38.52 IU/L.

Conclusion. The study of the course of viral hepatitis B in
pregnant women using the estimation of the activity of gam-
ma-glutamyltransferase in blood serum allows to determine
the early diagnosis of functional disorders in hepatobiliary
system. Indices of protein metabolism (thymol test) and the
enzyme activity level (alanine aminotransferase, aspartate
aminotransferase, gamma-glutamyltransferase and alkaline
phosphatase) was significantly higher compared to the con-
trols in pregnant persons with HBV-infection. Such changes
may indicate the presence of cytological, hepatodepressive,
and mesenchymal-inflammatory syndromes, and disturbance
of protein metabolism.
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ccording to WHO data, 325 million people worldwide suffer

from viral hepatitis B. This pathology is the reason of liver
cancer that leads to up to 1.34 million deaths every year. In 2015
year 887 thousand lethal cases are the results of complications of
this disease (including cirrhosis and liver cancer) [6]. According
to the previous estimation 257 million people have infection of
viral hepatitis B (positive surface antigen of hepatitis B). It is a
pity but Ukraine is one of the leaders of last positions in Europe
in spreading of this infection.

Hepatitis B is a chronic infection that can have the asymp-
tomatic course for a long period of time, even some years or de-
cades. At least 46% of cases of liver cancer are the result of late
diagnosis and treatment of viral hepatitis B. Poor test screening
and not enough treatment consists the group of problems that
must be solved to have the possibility to defeat this disease.

Increasing the frequency of HBsAg in pregnant women is a
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particular concern for obstetricians and infectious disease physi-
cians because due to significant adverse effects on the course of
pregnancy, childbirth, perinatal loss, and vertical transmission of
hepatitis B pathogen from mother to child [1, 2]. According to
the reports of the Ministry of Health of Ukraine, HBsAg screen-
ing is performed to pregnant women. But the detection of the
positive results only limited measures is provided which can pre-
vent the vertical transmission of the virus. Enough attention is
not paid to the clinical, biochemical and serological examination
of such women in the dynamics on different terms of pregnancy,
due to the lack of subjective and objective signs of HIV-infection.
The complete examination of most of these patients allows to
find morphological, biochemical and immunological signs of liver
damage [4]. However, the diagnosis of the pathological process in
the liver is most often is based on the biochemical study of blood
serum: the determination of the level of bilirubin, the activity of
aminotransferases in pregnant women, that is, the so-called liver
tests, which are significant for diagnosis of HBV-infection only
in cases of severe and prolonged disorders of liver functions. Not
enough attention is paid to the early diagnosis of hepatobiliary
problems in pregnant women with viral hepatitis B [3].

Determination of gamma-glutamyltransferase (GGT) in
blood serum is the perspective approach for early diagnosis of
liver damage in pregnant women with HBV-infection. The activ-
ity of this enzyme in blood serum in pregnant women increases
in cases of the presence of any pathology of liver and biliary tract
and, conversely, the probability of liver disease is very low in
cases of normal enzyme activity [4, 5]. The degree of activity of
GGT in blood serum is noticeably different due to kind of damage
factor. This allows to use this enzyme for differential diagnostic of
HBV-infection in pregnant women [5].

The objective: of this study was to estimate of liver function-
al state in pregnant women with viral hepatitis B.

MATERIAL AND METHODS

Clinical examination was carried out on the basis of Tvano-
Frankivsk City Clinical Perinatal Centre. We examined 131
pregnant women in term of gestation 28—40 weeks. 75 persons
of them with HBV-infection formed the basic group. The control
group consisted of 56 healthy pregnant women without HBV-
infection and pathology of hepatobiliary system of non-infectious
origin. Inclusion criteria: HBV-infection (positive HBsAg), the
absence of other diseases of liver and gallbladder, written consent
of the patient. All patients with HBV-infection were consulted
by infectious disease physician, such women did not need to be
treated by antiviral therapy and also they have negative result of
DNA of virus of hepatitis B. Exclusion criteria: pregnant women
with jaundice, urobilirubinuria, positive markers of viral hepati-
tis A, C, D, E, presence of hepatoses, hepatitis of non-viral etiol-
ogy, liver cirrhosis.

Gamma-glutamyltransferase, alkaline phosphatase
(ALP), thymol test, total bilirubin and its fractions,
alanine aminotransferase (ALT), aspartate
aminotransferase (AST) were determined in blood se-
rum.
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Program Statistica 6.0 was used for statistical analysis. We
calculated parameters of descriptive statistics — mean, standard
error. Nonparametric Mann-Whitney criterion for comparing
two independent samples was used. The difference between the
values that were compared was considered significant by p<0.05.

RESULTS AND THEIR DISCUSSION

The average age of persons in control group was 24.31+1.62
years, basic one — 28.30%1.55 years. Primipara persons were the
majority of pregnant women accounted for 69.64% in the control
group (39 persons) and 65.33% in the basic one (49 individuals).
Two (3.57%) control women and 5 (6.67)% subjects with HBV-
infection had cesarean section in anamnesis.

We determined that the indices of pigmentary and protein
metabolism in pregnant women in the control group were the fol-
lowing: the level of total bilirubin was 12.22+2.65 mlmol/l (75%
indirect fraction and 25% - direct one), timol test — 2.07+1.0
units, ALP — 56.35+18.11 1U/l. Marks of liver enzyme activity
in blood serum demonstrated such results: the level of ALT was
0.32£0.23 pmol/heml, AST — 0.41+0.13 pmol/heml. The amount
of above mentioned enzymes is slightly increased by physiological
pregnancy but they are still in normal ranges. The level of GGT was
16.41%10.53 U/I that also corresponds to physiological indices.

Results of examination of pregnant women with HBV-in-
fection demonstrated that the level of bilirubin, the indicator
of pigmentary metabolisms, had physiological ranges and was
17.30%1,56 mlmol/I (the amount of direct bilirubin consist 25%
, non-direct one — 75% ). The indices of protein metabolism in
women in the basic group were significantly higher compared to
the controls. So, the meaning of thymol test was 8.01+1.39 units

OCHOBHi Mapkepu NopyLUeHHS PYHKLIT NeYiHKun
y BariTH1x 3 no3antueHum HBsAg
H.SA. Kypraw, O.M. NMepxyniH, J1.B. MaxapeHko

[Tixumenns yacrotu BusBiaenHs HBsAg y BariTHIX BHKJINKAE 0CO-
6/lMBe 3aHENOKOEHHSI B aKylIEPiB-TiHEKOJOriB Ta iH(eKIioHicTiB
HacaMIlepe/l BHACJIZOK 3HAYHOTO HETaTHBHOTO BIUIMBY Ha Iepedir
BariTHOCTi, II0JIOTiB, PiBHS IEpPUHATAJBHUX BTPAT i BEPTUKAJIBHOI
nepesadi 36yaHuKa renatuty B B Marepi 1o auTumm.

Mema docnidsicenns: oliHOBaHHs (DYHKIIOHATBHOTO CTAHY TIEUiHKH Y
BariTHUX 3 BipyCHUM rematnToM B.

Mamepianu ma memoodu. Ilposeneno obGcerexxenns 131 skiHku y
tepmini 28—40 Tk BariTHOCTI, sIKi GyJTH PO3IOIiTeHi Ha HACTYIIHI TPY-
mu: ocCHOBHA rpyma — 75 Barithux 3 HBV-indexiiieio i konTposbha — 56
YMOBHO 3[I0POBHX BariTHIX 6€3 aHoi MaTOJIOTii.

Pesyavmamu. 1lix uyac obcrexenns BaritHux 3 HBV-indekiiero
6yJI0 BCTAHOBJIEHO, IO MOKA3HUK TrMEHTHOTO 0OMiHy — Gimipy6in
3HAXOMBCs Y MeskaX (piziosioriunoi Hopmu. [TokazHuk 6iK0BOTO 06-
MiHy 6yB IOCTOBIPHO BHIIHI y JKiHOK OCHOBHOI TPYIHN — 3HAYEHHS
TuMOJI0BOI 1ipobu cranoBuio 8,01+1,39 oxuuuip (p<0,05). Ycra-
HOBJIEHO JIOCTOBIPHE Ii/[BUIIIEHHS] aKTUBHOCTI TpaHcaminas y 61,33%
BaritHux 3 HBV-indexkiiero. Tak, piBenp ananin-aminorpancdepasu
cranoBuB 1,31+0,68 mrmours /roa-mi (p<0,05), acaprataminoTpanc-
depazu — 1,12+0,19 mrmoub/rog-mia (p<0,05). 3HaueHHs ramMMma-
rayTamiarparcdepasu 6ymno gocrosipro Bunmm y 93,33% skinok 3
HBV-indexieo i cranosuio 66,79+19,9 O/l /1 (p<0,05). 3navenus
nevinKoBoi J1ykHoi hocharaszu Gyio mixsumenum y 32,0% ocib ocro-
BHOI rpymiu Ta Bianosigamo pisuio 95,07+38,52 Mo/J1.

3axmouenns. Busdenns ocobmmsocreil HBV-indexiii y Baritaunx
LIIXOM OIIHIOBAHHSI aKTMBHOCTI ramma-TiyTaminrpancdepasu y cu-
POBATILi KPOBi JIO3BOJISIE MTPOBECTH PAHHIO JAiarHOCTUKY (DYHKILIOHAID-
HUX [OPYIIeHb renarobiniaproi cucremu. Y kinok i3 HBV-indekiiero
MOKa3HUKK GiIkoBOro oOMiHy (TuMosoBa 1poba) Ta hepMeHTaTHBHOI
akTuBHOCTI (ananiH-amiHOTpaHChepasa, acrapraTamiHoTpaHcdepasa,
ramMma-TiyTamisitpancdepasa ta JyxkHa ocdaraza) Oy A0CTOBIPHO
BUIMMU BiJ| (hiziosoriuHoi HOpMM, 1110 CBIYNTD TIPO HASBHICTD IIUTOJIO-
TiYHOTO, TEMaTOAETIPECUBHOTO Ta Me3eHXiMalbHO-3aITalbHOT0 CUHJPO-
MiB Ta IOpyIeHHs! GLIKOBOTO OOMiHY.

Kmouogi cnosa: sazimuicmo, gipycuuii zenamum B, ¢ynxuii nevinku.
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(p<0.05). Thus, we can suggest that women with HBV-infection
have changes in the protein indices in blood serum.

The study of the activity of blood serum indices in pregnant
women with HBV-infection demonstrated significant changes
in the level of indices compared to the healthy individuals. We
determined the significant increase of enzyme indices activity
of transaminases in 46 (61.33%) persons in the basic group. The
amount of ALT was 1.31+0.68 umol/heml (p<0.05) and AST
- 1.12£0.19 pmol/heml (p<0.05). Traditionally the growth of
ALT and AST activities can be interpreted as the disorders of
histohematic barrier or as the presence of cytolysis activation.

The GGT level was significantly higher in persons with HBV-
infection compared to the controls — 66.79£19.9 U/I (p<0.05).
Gamma-glutamyltransferase was elevated in 70 (93.33%) pa-
tients in the basic group. Alkaline phosphatase level increased in
women with HBV-infection till 95.07+38.52 TU/I and was high
in 24 (32.00%) patients.

CONCLUSION

The study of the course of viral hepatitis B in pregnant
women using the estimation of the activity of gamma-glutam-
yltransferase in blood serum allows to determine the early diag-
nosis of functional disorders in hepatobiliary system. Indices of
protein metabolism (thymol test) and the enzyme activity level
(alanine aminotransferase, aspartate aminotransferase, gamma-
glutamyltransferase and alkaline phosphatase) was significantly
higher compared to the controls in pregnant persons with HBV-
infection. Such changes may indicate the presence of cytological,
hepatodepressive, and mesenchymal-inflammatory syndromes,
and disturbance of protein metabolism.

OCHOBHbIE MapKepbl HapyLIeHUsa GYHKLUU NeYeHun
y 6epeMeHHbIX ¢ nonoxurenbHbim HBsAg
H.SA. Kypraw, O.M. NMepxynuH, J1.B. NMNaxapeHko

[ToBbimenne yactoTsl Boisiienss HBSAg y GepeMeHHbBIX BbI3bIBACT
0cob0e GECIIOKOICTBO y aKylIepOB-THHEKOJIOrOB 1 HH(MEKIMOHICTOB
MPEsK/ie BCETO BCJIEICTBHE 3HAYMTENBHOTO HETATHBHOTO BJIMSIHUS Ha
Tedenue GepeMEeHHOCTH, POJIOB, YPOBHsI IIEPHHATAILHBIX [I0TEPh U BEP-
THKaJIbHON Tiepesiayn Bo36yanTess rermaruta B ot Marepu k peGeHky.
Ilens uccnedosanus: onenka GyHKIMOHATILHOTO COCTOSIHUS TIEYEHU Y
6GepeMEHHBIX ¢ BUPYCHBIM TenaTiuToM B.

Mamepuanvt u memodwt. I1posesero obcnenoanvie 131 JKeHIMHBI B CPO-
ke 28—40 men GepeMEHHOCTH, KOTOPbIE OBLIN Pas/e/IeHbl Ha CJIE/IONIe
IPYIIIBE OCHOBHas Tpymmna — 75 Gepemennbix ¢ HBV-undekimeii n koH-
TPOJIBHAS — 56 YCJIOBHO 3/00POBBIX OePEMEHHbIX 0€3 TAHHOM MaTOIOTHH.
Pesynvmamot. Tlpu obcnenosannu Gepemennbix ¢ HBV-undexumeii
ObIJIO YCTAHOBJIEHO, YTO TIOKA3aTeh MUITMEHTHOr0 oOMeHa — GUIIu-
pyOuH Haxoawicst B IpefesiaX (DU3NOIOrnYeckoil Hopmbl. Ilokasa-
Tesb 6esIK0BOr0 06MeHa G JOCTOBEPHO BBIIIE Y JKEHIIHH OCHOBHON
IPYIIIbI — 3HAUEHHE TUMOJIOBOI 1polsl coctaBuiio 8,01+1,39 exunui
(p<0,05). YcranoBieHo T0CTOBEPHOE TIOBBITIEHNE AKTHBHOCTH TPAHC-
amunazy 61,33% Gepemenubix ¢ HBV-undexmueit. Tak, ypoBennb ana-
HuH-amuHoTparcdepassl coctaBm 1,31%£0,68 mrmors /¢ M (p<0,05),
acmapratamunorpancdepassr — 1,12+0,19 mrmosb/gema (p<0,05).
3Havenue raMma-riryraMuiaTpancdepasbl ObIIO JOCTOBEPHO BBIIIE Y
93,33% skenmun ¢ HBV-undexuueit u cocrasumio 66,79+19,9 EJ/x
(p<0,05). Yposetb riedeH0YHOM 11e104H0i pocdaTasbl GbLI TOBBILIEH-
HbIM y 32,0% sinit ocHOBHOI rpyiiel u coctaBuit 95,07+38,52 Mo/u1.
Saxmouenue. Vzyuerne ocobernocreit HBV-undekimnm y 6epeMeHHbIx
[yTeM OLEHKN aKTUBHOCTH raMMa-IJIyTaMIJITpaHC(epasbl B ChIBOPOT-
Ke KPOBHU TI03BOJISIET MPOBECTH PAHHIOD JNATHOCTHKY (DYHKIIMOHATb-
HBIX HApyHIEHUH TenatoOuamMapHoii cucrembl. Y 6Gepemennbix ¢ HBV-
urgekimeii mokasarenn 6eaKoBoro ooMeHa (THMOoJIoBas 1poba) u dep-
MEHTATUBHOM aKTUBHOCTH (QJaHUH-aMUHOTpaHC(hepasa, acrapratamu-
HoTpaHcdepasa, raMma-TriyTaMusTpancdepasa u merounast gocdarasa)
GBIV JI0CTOBEPHO BbIIIE (DBUOIOTHUECKON HOPMBI, YTO CBUJIETEILCTBYET
0 HAJIMYHUHU [IUTOJIOTHYECKOTO, TENATO/IEPECCUBHOTO 1 ME3EHXIMAJIbHO-
BO-CIAJITEIBHOTO CHH/IPOMOB U HAPYIIEHHsT GEJIKOBOrO OOMEHa.

Kmouesvie crosa: bepemenriocmy, supycivlil zenamum B, yrnxuuu nevenu.
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