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06ocHoeaHue. BHYTpUNeYeHOUHbIN XonecTas 6epeMeHHbIX 3aHUMAeT OfHO U3 BeAyLMX MECT B CTPYKType renartosos,
accoLMMpoBaHHbIX ¢ bepeMeHHOCTLH. TaK 3Ke, KaK U Npu MHOTUX ApYrux 3aboneBaHusx, AeBTUPYIOLLMX B NepUoS, recTaLmm,
BCe CUMMTOMbI BHYTPUINEYEHOUHOrO XoniecTasa bepemMeHHbIX MCYe3aloT nocse pofopaspeLleHus 6e3 nocnencTeuii ans matepu
B OT/IMYMe, HaNpKUMep, OT OCTPOIA XKMPOBOM AUCTPOMM NeveHn. OfHaKo peTanbHbIi NPOrHo3 Ha ero GoHe COAEPKUT PUCKM U3-33
BbICOKOW YaCTOTbI NPEXAEBPEMEHHbIX POJOB M TOKCUHECKOT0 BAIMSHWA KOMIMOHEHTOB X141 Ha BHYTPUYTPOOHO pa3BuBaloLLMIACS
MN0A, NPUBOAALLMX K NepUHaTaNbHbIM 0cnoxHeHusAM. OcobeHHOo onacHbIM ABASETCS COYeTaHUe BHYTPUMNEYEHOYHOMO XoNecTasa
BepeMeHHbIX ¢ BHYTPUYTPOBHON MHBEKLMEN, NNaLeHTapHON HelOCTaTOMHOCTLIO, TAXKENOW Npe3KIaMmcuel, caxapHbiM auabe-
TOM WM [PYroun IKCTpareHuTanbHol natonoruent. [lo HeaBHero BpeMeHU eAMHCTBEHHBIM MPaBUIbHBIM PELLEHUEM NpU pa3Bu-
TUM BHYTPUMEYEHOYHOIO X0NecTa3a bepeMeHHbIX CUMTanu JOCPOYHOE pofopa3peLLeHue. M TonbKo B nocnefHue AecsTuneTus
NpesnpUHUMAIOTCA MOMBITKW TepaneBTUYECKON KOPPEKUMM AAHHOW MaTtofioruu € Liesblo MPOSIOHrMpoBaHnus GepeMeHHOCTU
[0 SOHOLLEHHOTO CPOKA W CHUKEHWSA YaCTOTbl NepPUHATaNbHBIX 0CNI0KHEHWIA. OLLYTUMBIX pe3yNbTaToB YAanoch A40CTUYb NPY Npu-
MEHEHMM NpenapaToB YPCOAE30KCUXOEBOW KUCTIOTbI M BHELPEHWUW B aKyLLEPCKY0 NPaKTUKY M depeHTHbIX METOL0B Tepanuu.

Lleny uccnedosaHus — paspaboTaTb ONTUMaNbHBIE CXEMbl MATOFEHETUYECKOW TEpanuu BHYTPUMEYEHOUYHOMO XonecTa-
3a bepeMeHHbIX C MPUMEHEHNEM TenaTonpoTEKTOPOB M3 FPYNMbl NPenapaToB YPCOAE30KCUXONIEBON KUCNOTbI, aleMETUOHUHA,
3cceHUManbHbIX GocdonmnuooB U MeMbpaHHoro niasMadepesa.

Mamepuanel u Memodel. B vccneposanmne BKoueHbl 150 bepeMeHHbIX ¢ BHYTPUNEYEHOYHBIM XofecTasoM. B | rpynny
(n = 50) BowwnM bepeMeHHbIe, NoNyYatoLLMe Tepanuto TONbKO NpenapaToM ypcoae3oKeuxoneBoii kucnotebl. Bo Il rpynny (n = 50)
BKJTI0YEHbI DepeMeHHble, NoMyyaloLLme coYeTaHHY MeAMKaMEHTO3HYI0 Tepanuio npenapaTtamu ypCoAe30KCUX0NeBON KUCNO-
Thl, a€METUOHMHA, 3cceHuManbHbIX Gocdonmnugos. B Il rpynny (n = 50) Bownm 6epemeHHble, nofyyalowme 3dpdepeHTHbIe
MeTOAbI Tepanum (MeMbpaHHbIi nnasMacdepes) B coyeTaHu C NpenapaTtaMu Ypcoge30KCUX0NeBO KUCIOTbI UK afeMeTHo-
HuHa. BceM bepemeHHbIM [0 Hayana Tepanuu onpefenssiv YPoBHM JKeNYHbIX KUC/OT B KPOBM, 06LLero u npsaMoro bunupy-
BuHa, aKTMBHOCTbL TpaHCaMMHa3 (anaHuMHaMuHoTpaHchepasbl, acnaprataMuHoTpaHcdepassl). KoHTponb nokasatenen Kposu
ocywiecTensim ¢ yacroton 1 pa3 B 7 AHen. Bcem 6epeMeHHBIM NPOBOAMAM KOHTPO/b 3a COCTOSHMEM Mnioda (heToMeTpumio,
LONNNepoMeTPUI0, KapanoToKorpaduio).

Pesynemamel. NpuMeHeHWe npenapaToB YpCOLE30KCUXONEBOW KUCOThI 6e3 coueTaHus ¢ ApyriMM renatonpoTeKTopamu
(8 | rpynne) 6bin0 BO3MOXHO TONBKO B CITy4asix NOBBILIEHUS YPOBHSA XENYHBIX KUCNOT B KPOBYW He bonee YeM Ao 40 MMonb/n.
MpenapaTbl aAeMeTMOHMHA M 3cceHUManbHbIX GochonmMnuuoB B Ka4ecTBe MoHOTEpanum bbian HeadeKTUBHbIMU. [pu ypoB-
He XenuHbIX Kucnot 6onee 40 MMONB/N M NOBLILLEHWMM aKTUBHOCTW TpaHCaMMHa3 B 2—3 pa3a u bonee oT BepxHeW rpaHuLbl
HopMsl (Bo Il rpynne) Haubonee sPheKTUBHLIM BbINO KOMMNEKCHOE NPUMEHEHWE NPeNapaToB YPCOAE30KCUXONEBON KUCNOTI,
afleMeTUOHMHA W 3cceHumManbHbix Gocdonmnunos. Haubonee 3HauMMoe CHUMKEHWE YPOBHEN ENUHbIX KUCIOT W NoKasaTenen
uMToNM3a (TpaHcaMmMHas) oTMeyvanu Npy NpUMeHeHUM NnasMacdepesa B COYETaHUW C NpenapaTaMu YPCOAE30KCUXONIEBON KUC-
noTbl unK apemetnoHuHa (B Il rpynne).

3axnoqenue. Bblbop cxeMbl IeYEHWS 3aBUCUT OT YPOBHS MOBBILIEHWS XEMYHBIX KUCMOT M BbIPAXKEHHOCTU LIMTONUTUYE-
CKOro CvHApPOMA. [1py NOBBLILLEHUN YPOBHA JKENYHbIX KMCMOT A0 40 MMONb/N BO3MOXHO MPUMEHeHWe TONbKO MpenapatoB
YpCOnEe30KCMXoneBoi KucnoTel. [pn ypoBHe MenuHbix KucioT bosee 40 MMonb/n HeobX0aMMO KOMMJIEKCHOe MpUMeHeHue
BblLLIEYKa3aHHbIX renaronpotexkTopoB. Hanbonee addeKT1BHON CxeMoil NeyeHus ABASETCA NpUMeHeHWe MeMbpaHHoOro nnas-
Macdepesa B coueTaHuM C Npenaparamu Ypcope30KCMXONIEBOM KUCOTbI UM afeMeTUOHWHA.

KnioueBble cnosa: BHYTpMI'IeHEHO‘-IHbIﬁ X0/1ecras; XenyHble KUCNOoThl; YPCOoAEe30KCUXoeBaa KUCNoTa; nna3MadJepe3.
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BACKGROUND: Intrahepatic cholestasis of pregnancy occupies a leading place in the structure of hepatoses associated with
pregnancy. As with many other diseases that debut during gestation, all the symptoms of intrahepatic cholestasis of pregnancy
disappear after delivery and have no consequences for the mother, unlike, for example, acute fatty degeneration of the liver.
However, the fetal prognosis remains serious due to the high incidence of preterm birth and the toxic effect of bile compo-
nents on the developing fetus, which both lead to perinatal complications. Especially fatal is the situation when intrahepatic
cholestasis of pregnancy is combined with intrauterine infection, placental insufficiency, severe preeclampsia, diabetes mel-
litus, or other extragenital pathology. Until recently, it was believed that the only correct solution for intrahepatic cholestasis of
pregnancy development was early delivery. Only in recent decades, attempts have been made to therapeutic correction of this
pathology in order to prolong pregnancy to full term and reduce the frequency of perinatal complications. So far, tangible re-
sults have been achieved with the use of ursodeoxycholic acid preparations and the introduction of efferent methods of therapy
into obstetric practice.

AIM: The aim of this study was to develop optimal schemes for pathogenetic therapy of intrahepatic cholestasis of preg-
nancy using hepatoprotectors from the ursodeoxycholic acid group, as well as ademetionine, essential phospholipids, and
membrane plasmapheresis.

MATERIALS AND METHODS: This study included 150 pregnant women with intrahepatic cholestasis of pregnancy. Group |
(n = 50) comprised patients who were treated only with ursodeoxycholic acid. Group Il (n = 50) included individuals who were
given combined drug therapy with ursodeoxycholic acid, ademetionine, and essential phospholipids. Group Il (n = 50) consisted
of women whose treatment included efferent therapies (membrane plasmapheresis) in combination with ursodeoxycholic acid
or ademetionine preparations. All pregnant women before the start of therapy were determined the blood levels of bile acids,
total and direct bilirubin, and transaminases (alanine aminotransferase, aspartate aminotransferase). Blood parameters were
monitored once every seven days. All the patients were also monitored for the condition of the fetus (fetometry, dopplerometry,
cardiotocography).

RESULTS: The use of ursodeoxycholic acid not combined with other hepatoprotectors (group I) was possible only in cases
of increased blood levels of bile acids of not more than 40 mmol/L, preparations of ademetionine and essential phospholipids
as monotherapy being ineffective. With an increase in the blood levels of bile acids of more than 40 mmol/L and transaminases
by two to three or more times from the upper limit of the norm (group Il), the most effective was the combined use of ursode-
oxycholic acid, ademetionine and essential phospholipid preparations. The most significant decrease in the blood levels of bile
acids and hepatic cytolysis parameters (transaminases) was observed when plasmapheresis was used in combination with
ursodeoxycholic acid or ademetionine (group III).

CONCLUSIONS: The choice of treatment regimen depends on the level of increase in bile acids and the severity of cytolytic
syndrome. With an increase in the level of bile acids to 40 mmol/L, ursodeoxycholic acid preparations can be used only. With an
increase in bile acid level of more than 40 mmol/L, the complex use of the above hepatoprotectors is necessary. The most ef-
fective treatment regimen is the use of membrane plasmapheresis in combination with ursodeoxycholic acid or ademetionine.

Keywords: intrahepatic cholestasis; bile acids; ursodeoxycholic acid; plasmapheresis.
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BACKGROUND

Intrahepatic cholestasis of pregnancy (ICP) requires ur-
gent treatment. However, despite several available hepato-
protectors and choleretics, the clinical manifestations of this
disease may persist in some cases [1]. Currently, the eti-
ology and pathogenesis of ICP are not fully understood,
therefore the treatment of this condition remains a chal-
lenge. Attempts have been made to treat the main symp-
toms and biochemical changes caused by the disease, such
as skin itching due to an increase in primary bile acids in
the blood [1].

Primary bile acids are toxic and can easily cross
the placental barrier and accumulate in the amniotic fluid,
negatively affecting the fetus. Although ICP usually has
a benign course for the mother, with all symptoms completely
disappearing almost immediately after delivery, the fetus
may be at risk. Studies have shown that the incidence of
fetal distress associated with this disorder can reach 30%,
and the risk of fetal death is twice as high as in a normal
pregnancy [2-4].

The negative impact of primary bile acids is due to their
lipophilic and hydrophobic nature. They primarily damage
hepatocyte cell membranes. Several experimental studies
have also demonstrated a toxic effect of primary bile acids
on fetal cardiomyocytes, resulting in arrhythmias and
a vasoconstrictor effect on placental vessels, leading to
intrauterine hypoxia and even fetal death [5, 6].

Therefore, the main aim of ICP treatment is to reduce
the level of primary bile acids in the blood, which may
be achieved by removing them and by preventing further
accumulation.

Currently, efferent therapies, particularly membrane
plasmapheresis, are widely used in obstetric practice. This
procedure removes primary bile acids from the bloodstream
in women with ICP [7]. Moreover, the use of ursodeoxycholic
acid (UDCA) drugs, which are not cytotoxic, provides com-
petitive displacement of primary bile acids from the blood-
stream of pregnant women with ICP, preventing their further
accumulation [8-10]. Membrane plasmapheresis with UDCA
is the best combination of pharmaceutical and non-pharma-
ceutical treatment of ICP. However, efferent therapies may
not always be available due to contraindications or a lack
of equipment, and their high costs, in medical institutions.
Therefore, there is a need for alternative therapies that in-
clude a combination of various hepatoprotectors and cho-
leretics.

We created an experimental model of hepatopathy in
pregnant Wistar rats using UDCA, ademetionine, and essen-
tial phospholipids [11-13]. The administration of the detergent
tyloxapol to experimental pregnant rats resulted in cytolysis,
cholestasis, and hepatic-cellular failure syndromes, con-
firmed by morphological and laboratory tests [14, 15]. When
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creating this model, the main aim was to analyze the con-
tribution of each of the used hepatoprotectors to restoring
the morphology and function of the liver and eliminating
the above syndromes. UDCA and essential phospholipids re-
stored the hepatic triad (interdollicular artery, interdollicular
vein, and interdollicular hile duct) of hepatocytes in 100% of
cases, whereas ademetionine was effective only in 70% of
cases. The dystrophic changes in the hepatocytes were elimi-
nated in 100% of cases by ademetionine and essential phos-
pholipids. The biochemical blood parameters of experimental
rats showed a significant decrease in the level of bile acids
when using UDCA drugs, whereas a decrease in cytolysis
indicators such as alanine aminotransferase (ALT) and as-
partate aminotransferase (AST) was seen with ademetionine
and essential phospholipids [15].

The study aimed to develop optimal schemes for
the treatment of ICP using medication and other interven-
tions.

MATERIALS AND METHODS

We enrolled 150 pregnant women with ICP for
examination and treatment at the Department of Pregnancy
Pathology and the Consultative and Diagnostics Department
of the Research Institute of Obstetrics, Gynecology and
Reproductology named after D.0. Ott. The women were
divided into three groups based on the level of bile acids and
the therapy received. Group I (n = 50) was treated with UDCA
drugs only, Group Il (n=50) was given hepatoprotectors
(UDCA drugs, ademetionine, and essential phospholipids),
and Group Ill (n =50) received efferent therapy (membrane
plasmapheresis) with UDCA or ademetionine.

All the pregnant women underwent physical and laboratory
examinations and an ultrasound scan of the liver and biliary
tract. In addition, the women with ICP were assessed by
a general practitioner, a gastroenterologist, a dermatologist,
and an infectious disease specialist.

Physical examination included assessment of the skin for
jaundice and excoriations.

Clinical and laboratory examination included assessment
of the main indicators of cholestasis, such as bile acids, total
and direct bilirubin, and cytolysis (ALT and AST).

A full biochemical profile (including total protein and
albumin) and coagulation profile were also performed.

ICP was diagnosed according to the criteria of the 2020
Clinical Guidelines of the Russian Ministry of Health for In-
trahepatic Cholestasis of Pregnancy. These include the pres-
ence of skin itching and an increase in bile acids in the blood
of over 10 mmol/L. In addition, almost all women with ICP
showed an increase in transaminases (ALT and AST), where-
as 20% had elevated levels of bilirubin (total and direct).

Group | patients were treated with oral UDCA at a dose
of 10-15 mg/kg/day (with a maximum dose of 25 mg/kg).

D0I: https://dol.org/10.17816/ JOWD321213
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The treatment regimen of Group Il patients was:

1) Oral UDCA 10-15 mg/kg/day (maximum dose of 25 mg/kg)
2) Ademetionine 10-25 mg/kg/day (maximum dose of

1600 mg/day)

3) Intravenous essential phospholipids 250 mg/5 ml or

900 mg/day

The treatment regimen of Group Ill patients was:

1) UDCA 10-15 mg/kg/day or ademetionine 400 mg per

400 ml of saline
2) Membrane plasmapheresis (3 to 4 procedures at intervals

of 1 to 2 days)

Biochemical blood parameters (bile acids, ALT, AST, and
in the case of plasmapheresis, total protein) were assessed
every 7 days. The treatment period ranged from 1 to 3 weeks.

In addition, all pregnant women with ICP underwent fe-
tometry, a Doppler study every 2 weeks, and cardiotocogra-
phy weekly.

RESULTS

The groups of pregnant women with ICP were comparable
in age, ethnicity, and mode and time of delivery. The mean age
in Group | was 32 (28-36) years and the time of delivery was
38 (37-39) weeks, with 70% primiparous and 30% multipa-
rous women. The mean age in Group Il was 31 (27-35) years
and the time of delivery was 37 (35-38) weeks, with
65% primiparous and 30% multiparous women. In Group Il
the mean age was 32 (29-35) years, the time of delivery was
38 (37-39) weeks, with 60% primiparous and 40% multipa-
rous women.

In Group I, the women were treated with UDCA drugs only.
An attempt to use ademetionine or essential phospholipids as
monotherapy showed no similar effect.

Vol. 72 (2) 2023
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Regarding biochemical indices, changes in ALT, AST,
bile acid, total bilirubin, direct bilirubin, and cholesterol
during monotherapy with one hepatoprotector and combined
hepatoprotective therapy were assessed (Fig. 1). Combined
therapy was found to be more effective. Statistically significant
differences were found for ALT (p = 0.015), AST (p = 0.011),
total bilirubin (p = 0.015), direct bilirubin (p = 0.043) and
most significantly for bile acids. No differences were found
in cholesterol levels before and after treatment (p > 0.05).

According to several studies, UDCA is a first-line drug
for treating ICP [12—14]. UDCA used as monotherapy showed
good efficacy when the level of bile acids in the blood
was <40 mmol/L and the activity of the transaminases
(ALT and AST) was up to 3 times the upper limit of normal.
Based on these data, Group | was treated with UDCA drugs
only. When assessing the level of bile acids and ALT and AST
among the patients who took UDCA, significant differences
(p < 0.05) were observed for all three indices (Fig. 2).

In Group I, 60% of cases showed a decrease to normal
values in bile acids, 30% showed a 1.5-2-fold decrease,
and 10% showed no changes or a slight increase in bile
acids. In this group, 90% of pregnancies reached full-term,
and 10 were premature deliveries. There were no perinatal
complications (fetal hypoxia and asphyxia of the newborn).
Remarkably, with a maximum increase in bile acids not
exceeding 3—4 times normal, the ICP had a milder course.

In cases where the bile acid level increased over 5 times
the upper limit of normal (=40 mmol/L), two schemes of
complex therapy for ICP were developed:

1) Use of UDCA, ademetionine, and essential phospholipids

in the doses indicated above (Group II)

2) Efferent methods (membrane plasmapheresis) with

a hepatoprotector (UDCA or ademetionine, Group Ill)
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Fig. 1. Biochemical parameters of blood with the use of one hepatoprotector and with their combination: M — monotherapy; K — combination
therapy. ALT — alanine aminotransferase; AST — aspartate aminotransferase; BA — bile acids; tBil — total bilirubin; dBil — direct bilirubin

Puc. 1. Buoxumuyeckue nokasates KpoBW MpW MPUMEHEHUW OLHOMO renaTonpoTeKTopa M CoYeTaHus npenapatos: M — MoHoTepanus;
K — KoMbunupoBaHHas Tepanus. AJIT — anaHuHammuHoTpaHcdepasa; ACT — acnapratamuHotpaHcdepasa; K — enuHble Kucnothl;

06wwbun — obwwumin Gunupybun; npambun — npsamoii Gunmpybun
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Fig. 2. Indicators of bile acids (a), alanine aminotransferase (b), and aspartate aminotransferase (c) in the blood before and after the use

of ursodeoxycholic acid preparations
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The choice of treatment for ICP was frequently dictated
by the severity of the clinical and laboratory parameters
and the gestational age. The use of efferent therapies is
inadvisable in pregnancies over 35 weeks of gestation. This
is because plasmapheresis is not selective for a particular
xenobiotic and it removes some plasma with all its
constituent components. In this case, only hepatoprotectors
should be used, and if the therapy has no effect (there is
an increase in bile acids and ALT and AST), early delivery is
indicated.

The efficacy of treatment was assessed weekly by
measuring changes in bile acids, ALT, and AST levels and
the intensity of skin itching. With positive changes in
the clinical and laboratory parameters, the treatment of ICP
may be continued until full-term pregnancy. The optimal
delivery time for this pathology was 38 weeks of gestation.
When attempting to prolong a pregnancy beyond 38 weeks,
the risk of perinatal complications (intrauterine fetal hypoxia
and asphyxia of the newborn) increased.

o] 6]
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In Group II, the complex use of hepatoprotectors did not
decrease hile acids to normal levels. In 55% of the cases,
bile acids and ALT and AST showed a 1.5-2-fold decrease; in
35% of cases, the levels remained unchanged or the decrease
was short-term; in 10% of cases, the parameters increased.
In this group, 10% of patients needed early delivery due to
an increase in cholestasis and cytolysis, and spontaneous
preterm deliveries occurred in 10% of cases. Perinatal
complications in this group accounted for 20% of the total,
with fetal intrauterine hypoxia as the leading cause.

However, complex treatment with hepatoprotectors had
only a short-term effect. After 7-14 days, bile acid levels
and transaminase (ALT and AST) activity increased steadily.
In this case, early delivery was advisable to avoid perinatal
complications.

Notably, the women with ICP receiving efferent therapies
experienced the most pronounced decrease in cholestasis
compared with the group receiving only hepatoprotectors.
For the women treated with plasmapheresis, significant
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Fig. 3. Indicators of bile acids (a), alanine aminotransferase (b), and aspartate aminotransferase (c) in the blood before and after

plasmapheresis
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differences (p < 0.05) in bile acids, ALT, and AST were
observed (Fig. 3).

In Group lll, the use of plasmapheresis in 70% of cases
produced a 2-fold decrease in the level of bile acids and
transaminase activity; in 25% of cases, indices decreased to
normal values and in 5% of cases, cholestasis and cytoly-
sis indicators remained at the same level. The incidence of
miscarriage and perinatal complications was 5% and 10%,
respectively. Membrane plasmapheresis resulted in a pro-
nounced and persistent decrease in bile acids, and the use
of UDCA drugs prevented their accumulation, which allowed
the prolongation of pregnancy to maturity.

The analysis of pregnancy outcomes in ICP showed that
the disease was accompanied by various obstetric and extra-
genital pathologies. Therefore, the direct effect of hepatopro-
tectors and efferent therapies on the outcome of pregnancy
in this pathology could not be fully assessed. However, in
the group of pregnant women receiving hepatoprotectors with
plasmapheresis, respiratory distress syndrome and cerebral
ischemia in newborns were twice as common. The priority
goal of the ICP therapy was to eliminate the negative effect of
toxic bile acids on the developing fetus and the hepatobiliary
system of the mother.

CONCLUSIONS

1. Bile acids are the main factor to be considered when
selecting the therapy for ICP. With bile acid levels up to
40 mmol/L, UDCA may be used as monotherapy, how-
ever at higher levels, complex treatment with hepato-
protectors including UDCA, ademetionine, and essential
phospholipids according to the prescribed schemes is
required.

2. The most effective treatment regimen is a combination of
plasmapheresis with UDCA and/or ademetionine. In the
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