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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 μmol/h ml (p<0.05), 
aspartateaminotransferase – 1.12±0.19 μmol/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/l (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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According 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 

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 НВV-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 Ivano-

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 HВsAg), 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 IU/l. Marks of liver enzyme activity 
in blood serum demonstrated such results: the level of ALT was 
0.32±0.23 μmol/h•ml, AST – 0.41±0.13 μmol/h•ml. 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/l 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/l (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 

(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 μmol/h•ml (p<0.05) and AST 
– 1.12±0.19 μmol/h•ml (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/l (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 IU/l 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. 

Основні маркери порушення функції печінки  
у вагітних з позитивним HbsAg
н.Я. курташ, о.М. Перхулін, л.в. Пахаренко

Підвищення частоти виявлення HBsAg у вагітних викликає осо-
бливе занепокоєння в акушерів-гінекологів та інфекціоністів 
насамперед внаслідок значного негативного впливу на перебіг 
вагітності, пологів, рівня перинатальних втрат і вертикальної 
передачі збудника гепатиту В від матері до дитини. 
Мета дослідження: оцінювання функціонального стану печінки у 
вагітних з вірусним гепатитом В. 
Матеріали та методи. Проведено обстеження 131 жінки у 
терміні 28–40 тиж вагітності, які були розподілені на наступні гру-
пи: основна група – 75 вагітних з НВV-інфекцією і контрольна – 56 
умовно здорових вагітних без даної патології. 
Результати. Під час обстеження вагітних з НВV-інфекцією 
було встановлено, що показник пігментного обміну – білірубін 
знаходився у межах фізіологічної норми. Показник білкового об-
міну був достовірно вищий у жінок основної групи – значення 
тимолової проби становило 8,01±1,39 одиниць (p<0,05). Уста-
новлено достовірне підвищення активності трансаміназ у 61,33% 
вагітних з НВV-інфекцією. Так, рівень аланін-амінотрансферази 
становив 1,31±0,68 мкмоль/год·мл (p<0,05), аспартатамінотранс-
ферази – 1,12±0,19 мкмоль/год·мл (p<0,05). Значення гамма-
глутамілтрансферази було достовірно вищим у 93,33%  жінок з 
НВV-інфекцією і становило 66,79±19,9 ОД/л (p<0,05). Значення 
печінкової лужної фосфатази було підвищеним у 32,0% осіб осно-
вної групи та відповідало рівню 95,07±38,52 Мо/л. 
Заключення. Вивчення особливостей НBV-інфекції у вагітних 
шляхом оцінювання активності гамма-глутамілтрансферази у си-
роватці крові дозволяє провести ранню діагностику функціональ-
них порушень гепатобіліарної системи. У жінок із НВV-інфекцією 
показники білкового обміну (тимолова проба) та ферментативної 
активності (аланін-амінотрансфераза, аспартатамінотрансфераза, 
гамма-глутамілтрансфераза та лужна фосфатаза) були достовірно 
вищими від фізіологічної норми, що свідчить про наявність цитоло-
гічного, гепатодепресивного та мезенхімально-запального синдро-
мів та порушення білкового обміну. 

Ключові слова: вагітність, вірусний гепатит В, функції печінки.

Основные маркеры нарушения функции печени  
у беременных с положительным HbsAg
н.Я. курташ, о.М. Перхулин, л.в. Пахаренко

Повышение частоты выявления HBsAg у беременных вызывает 
особое беспокойство у акушеров-гинекологов и инфекционистов 
прежде всего вследствие значительного негативного влияния на 
течение беременности, родов, уровня перинатальных потерь и вер-
тикальной передачи возбудителя гепатита В от матери к ребенку. 
Цель исследования: оценка функционального состояния печени у 
беременных с вирусным гепатитом В. 
Материалы и методы. Проведено обследование 131 женщины в сро-
ке 28–40 нед беременности, которые были разделены на следующие 
группы: основная группа – 75 беременных с НВV-инфекцией и кон-
трольная – 56 условно здоровых беременных без данной патологии.
Результаты. При обследовании беременных с НВV-инфекцией 
было установлено, что показатель пигментного обмена – били-
рубин находился в пределах физиологической нормы. Показа-
тель белкового обмена был достоверно выше у женщин основной 
группы – значение тимоловой пробы составило 8,01±1,39 единиц 
(p<0,05). Установлено достоверное повышение активности транс-
аминаз у 61,33%  беременных с НВV-инфекцией. Так, уровень ала-
нин-аминотрансферазы составил 1,31±0,68 мкмоль/ч•мл (p<0,05), 
аспартатаминотрансферазы – 1,12±0,19 мкмоль/ч•мл (p<0,05). 
Значение гамма-глутамилтрансферазы было достоверно выше у 
93,33%  женщин с НВV-инфекцией и составило 66,79±19,9 ЕД/л 
(p<0,05). Уровень печеночной щелочной фосфатазы был повышен-
ным у 32,0% лиц основной группы и составил 95,07±38,52 Мо/л. 
Заключение. Изучение особенностей НBV-инфекции у беременных 
путем оценки активности гамма-глутамилтрансферазы в сыворот-
ке крови позволяет провести раннюю диагностику функциональ-
ных нарушений гепатобилиарной системы. У беременных с НВV-
инфекцией показатели белкового обмена (тимоловая проба) и фер-
ментативной активности (аланин-аминотрансфераза, аспартатами-
нотрансфераза, гамма-глутамилтрансфераза и щелочная фосфатаза) 
были достоверно выше физиологической нормы, что свидетельствует 
о наличии цитологического, гепатодепрессивного и мезенхимально-
во-спалительного синдромов и нарушения белкового обмена.

Ключевые слова: беременность, вирусный гепатит В, функции печени.
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