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Abstract

Intrahepatic cholestasis of pregnancy is pregnancy-specific liver disorder, characterized by pruritus as the main clinical symptom, and
fasting liver function tests. The term thrombophilia is used to describe a group of conditions characterized by blood coagulation disor-
der with increased risk of blood clot formation, which may be congenital or acquired. In general, population the incidence of thrombo-
philia and intrahepatic cholestasis of pregnancy varies widely, depending on the type of disorder (in case of congenital thrombophilia)
and geographical distribution (in case of intrahepatic cholestasis of pregnancy). A high incidence of pregnancy complications makes
both congenital thrombophilia and intrahepatic cholestasis of pregnancy very important in clinical practice. At the same time, associa-
tion between these two disorders is extremely complicated in management, due to perinatal risks. The key-point for the management is

cooperation among obstetricians, hematologists, and hepatologists, being crucial for better outcomes.

Keywords

congenital thrombophilia, intrahepatic cholestasis of pregnancy, pregnancy

INTRODUCTION

The term thrombophilia is used to describe a group of con-
ditions characterized by blood coagulation disorder with
increased risk of blood clot formation. It may be congenital
(an inborn condition) or acquired (refers to all cases that
present later in life). Congenital thrombophilia is more of-
ten associated with some hereditary abnormalities.["? In
general population, incidence of congenital thrombophilia
depends on the type of disorder. The appearance of anti-
thrombin, C-protein and protein S (natural coagulation in-
hibitors) deficiency is about 1% in the general population.
Factor V Leiden mutations (making anticoagulant protein
secreted enable to bind to factor V) occur in approximate-
ly 7% of cases in Caucasian, and 1% in non-Caucasian.
The incidence of high-level factor VIIIc is up to 11% in the

general population.[!] Pregnancy complications such as re-
current miscarriage, preeclampsia, and HELLP syndrome
may arise as a result of congenital thrombophilia. (3 Intra-
hepatic cholestasis of pregnancy (ICP) is a pregnancy-spe-
cific liver disorder characterized by elevated liver function
tests (LFTs) and/or elevated serum bile acids and presence
of pruritus.*) A rash may occur, but it is secondary of in-
tense scratching. Recent studies suggest that the incidence
of ICP is approximately 1% in the global population, al-
though it varies with geographical distribution.!! ICP may
develop as early as 11 weeks of gestation, but most com-
monly it develops in the third trimester of pregnancy.®!
It should be mentioned, that ICP has a major recurrence
rate in the following pregnancies, reaching up to 40-90%,
according to some studies.[”)
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CASE REPORT

Patient G., age 25 years, 37 weeks of gestation (w.g.) was ad-
mitted to the hospital complaining of pruritus and pyrosis. The
symptoms occurred one week before, due to its increase, patient
G called for consult and lately was admitted to the hospital.
Before pregnancy, the patient and her partner were di-
agnosed with congenital thrombophilia with the mutation
of several genes characterized with the increased risk for
thrombosis and confirmed by laboratory examination. Fur-
thermore, a hyperhomocysteinemia was determined (level of
homocysteine — 14.5 mmol/l). Therefore, the tests were car-
ried out and revealed the following gene mutations (Table 1).
Patient G. had one at term natural life-birth (in 2013)

Table 1. Gene mutations found in patient G. and her partner
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cobalamin - 6 mcg). The doses were adjusted depending on
the laboratory tests results and the medications were planned
to be discontinued before the expected delivery. Besides that,
patient G. was recommended to receive supp. progesterone
200 mg per vagina until 30 w.g., due to imminent preterm
labour. At the same time, the patient decided by herself to
continue the prescribed therapy until 32 w.g, because of peri-
odic pain in the hypogastrium.

However, a week before admission, the patient developed
pruritus which intensified causing insomnia and fatigue.
Physical examination on admission revealed scratching signs
on the patient’s back, abdomen, and legs. As the patient was
asked to note the intensity of pruritus at the onset of complaints
and at admission, she reported that the prurition increased

Gene Protein Polymorphism by mutant allele
Patient G FXIII Fibrin G103T Homozygote
MTHFR Methylenetetrahydrofolate reductase C677T Homozygote
MTHEFR Methylenetetrahydrofolate reductase A1298C Homozygote
PAI-1 Plasminogen activator inhibitor 1 4G/5G Homozygote
MTRR Methionine synthase reductase A66G Homozygote
Partner PAI-1 Plasminogen activator inhibitor 1 4G/5G Homozygote
MTHFR Methylenetetrahydrofolate reductase A1298C Homozygote
FXIII Fibrin G103T Heterozygote
MTHFR Methylenetetrahydrofolate reductase C677T Heterozygote
MTRR Methionine synthase reductase A66G Heterozygote
CBS Cystathionin -synthase 844ins68pb Heterozygote

in anamnesis. The obstetrical history was complicated by an
emergency cesarean section at 30 w.g. (in 2017), performed
due to severe preeclampsia, the fetus being diagnosed with
diaphragmatic hernia, with the clinical outcome of neonatal
death at the first day of life. The patient also had a miscarriage
in the first trimester (in 2017). After the second pregnancy
(in 2017), a laparoscopic cholecystectomy was performed at
3 months after delivery due to pronounced symptomatolo-
gy (subcostal pain, jaundice, increased values of LFTs) with
the onset in pregnancy, becoming worthier in post-partum.
At the same time, her somatic anamnesis was complicated
with grade II hydronephrosis of the right kidney and grade I
iron-deficiency anemia.

In the current pregnancy, an interdisciplinary manage-
ment of the patient was performed, with involvement of ge-
neticist, hematologist and hepatologist during the perinatal
period. The levels of prothrombin, fibrinogen, INR, D-dimer
were assessed every 2 weeks, with the onset at 6 w.g. However,
at 22 w.g., the levels of fibrinogen and D-dimer were observed
to increase (Fig. 1).

In view of the presented laboratory tests, starting with the
24 w.g., the following medications were recommended to be
administered: Sol. enoxaparin 0.4/day and vitamins of group
B (pyridoxine hydrochloride - 4 mg, folic acid - 5 mg, cyano-

in intensity from 3 to 9 points on the visual analogue scale.
The liver function tests showed increased concentrations of
alanine aminotransferase (ALT) - 123.8 U/l (reference range
0-33 U/), aspartate aminotransferase (AST) - 66.8 U/I (ref-
erence range 0-32 U/l), and alkaline phosphatase 589 U/I (ref-
erence range 100-240 U/l). Hepatitis B and C markers were
tested, showing absence of acute or chronic viral hepatitis.

In view of the gestational age, it was decided to begin
symptomatic treatment and to monitor this pregnancy and
the patient status. Clinical management was performed
according to the international recommendations. During
the admission to the hospital, patient G was prescribed caps.
ursodeoxycholic acid (UDCA) - 900 mg/day, divided into
thrice-daily dosing, and enterosorbents: polymethylsiloxane
polyhydrate and activated charcoal.

Elective caesarean section was planned at 37 w.g. But the
patient went into spontaneous labour and gave birth to a fe-
male fetus weighing 2984 g, with Apgar score of 8/8 points.
Total blood loss was estimated at 300 ml. Two days after de-
livery, the LFTs were re-assessed. They showed a tendency of
decrease in the ALT and AST values (91.5 U/l and 42.5 U/,
respectively). The patient and her baby were discharged from
the hospital 3 days post-delivery. There were no re-admis-
sions in the hospital for her baby during the first year of life.
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Figure 1. Levels of prothrombin, fibrinogen, INR, D-dimer during pregnancy.

DISCUSSION

According to the literature, pregnancy is a state of hyperco-
agulation which may cause an increase in the coagulation
factors Ve, VIIIc, Xc, and von Willebrand factor antigen
and reduction in the S protein levels.[>8! At the same time,
coagulation activation markers are increased, especially
in the third trimester of pregnancy.!!! This prothrombotic
condition lasts up to 12 weeks after delivery.”! The asso-
ciation between inherited thrombophilia and pregnancy,
being procoagulant conditions, has an important impact
for the mother and fetus. The most common forms of
hereditary thrombophilia are associated with mutations in
factor V Leiden, prothrombin (both inherited in an autoso-
mal dominant way) and methylenetetrahydrofolate reduc-
tase (MTHFR) (inherited in an autosomal recessive way). [/
In the presented clinical case, two important mutations,
C677T and A1298C, have been implicated in the deficiency
of MTHEFR, which leads to elevated levels of homocysteine.
In addition, the C677T mutation is an important predic-
tor of severe arterial and venous deep vein thrombosis and
infertility in men and women.[!)

According to the American College of Obstetricians and
Gynecologists recommendations, all pregnant women with
a history of thrombosis should be tested for thrombophil-
ia. (1] At the same time, screening for thrombophilia should
be performed on women with more than three miscar-
riages, late miscarriage, and fetal death.® It is well known
that almost in half of the cases, congenital thrombophilia
during pregnancy can be associated with venous thrombo-
embolic events.!!! The known thrombotic nature of the pla-
cental vascular lesions and the increased thrombotic risk
associated with the existence of thrombophilias strongly
suggest a cause-and-effect relationship between inherit-

ed and acquired thrombophilias and the severe obstetric
complications.!'”) A high incidence of pregnancy loss at
all trimesters of pregnancy and several complications can
occur. Preeclampsia, placental abruption and fetal growth
restriction seem to be associated with factor V mutation.
Hyperhomocysteinemia and prothrombin mutation may
lead to higher risk of placental abruption.!!! Prothrombin
G20210A heterozygotes have a stronger association with
second-trimester loss.

Despite the fact that there is no curative treatment for
hereditary thrombophilia, thromboprophylaxis in preg-
nancy is recommended.?! Regarding the management, the
low-molecular-weight heparin is a first-line medication in
thromboprophylaxis in case of hereditary thrombophilia
because it is safe for the fetus as it does not pass through
the placenta.l!l It is recommended to stop prophylactic
administration at 37 weeks of gestation, suggesting then
induction of labour.!!. However, postnatal thrombopro-
phylaxis should be performed after assessing the risk
factors.'!l It could require up to 6 weeks of low-molecu-
lar-weight heparin administration in the postnatal peri-
od. ™ On the other hand, administration of vitamin B12
and folate may be suggested, due to the fact that this low-
risk medication reduces homocysteine levels in most cas-
es.lll The management of thrombophilia during pregnan-
cy include primary thromboprophylaxis in asymptomatic
women and secondary prophylaxis of recurrences in case
of previously developed thrombosis. Anticoagulation is
used also as treatment of acute thrombotic episodes and/
or pregnancy complications.%)

At the same time, according to the clinical case, we were
interested in intrahepatic cholestasis of pregnancy and its
presentation in our patient. Pruritus, being the main symp-
tom of ICP, is defined as a subjective unpleasant sensation,
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which causes the desire to scratch. This symptom becomes
worthier with the progression of pregnancy and severe in
the absence of treatment. Pruritus often passes over shortly
after delivery. Most patients report intensified pruritus at
night, becoming excruciating, which often causes insom-
nia.['?] At the same time, presence of the skin itching in any
intensity affects the quality of life of the pregnant woman
and leads to anxiety and depression.

Transaminases, including alanine aminotransferase and
aspartate aminotransferase, refer to liver enzymes and are
markers of hepatocyte damage; for this reason, ALT and
AST are essential for assessing the functional state of the liv-
er. According to the literature, ALT and AST values increase
significantly in 85% of cases of ICP, in some cases reaching
levels 25 times higher than its reference values.>®! It should
be mentioned that ALT is a more specific diagnostic marker
in ICP; its values can increase by 2-10 times higher com-
pared to AST.l! These data are confirmed by the results of
our research. Alkaline phosphatase activity may increase in
late pregnancy due to placental isoenzyme production and
increased bone isoenzyme levels. Therefore, in intrahepatic
cholestasis of pregnancy, it cannot be interpreted individu-
ally, but only along with other LFTs.l'* In the post-partum
period, it is recommended that measurement of LFTs should
be performed 10 days after delivery to make sure that they
have returned to normal.*! Hepatitis C virus seropositivity
was reported as a risk factor for ICP and may be associated
with early onset of the pathology.'*) At the same time, in
patient G. there was no acute or chronic viral hepatitis.

The first-line pharmacological treatment in the man-
agement of ICP is ursodeoxycholic acid (UDCA) - admin-
istration of this drug improves maternal symptoms and
improves LFTs in approximately 75% of cases.!®! Ursode-
oxycholic acid improves the biliary transport of bile acids,
has anti-apoptotic effects and is considered to have benefi-
cial effects in the context of excretion of pruritogenic sub-
stances, for example progesterone sulfates.” In vitro and in
vivo studies show that UDCA improves the trans-placental
transport of biliary acids from fetus to mother and reduc-
es placental damage caused by ICP. A meta-analysis and
in vitro studies suggest that the administration of UDCA
may have a positive impact on the rate of premature labour
and the admissions to neonatal intensive care units.®! The
mechanism of action of UDCA is not fully understood, but
some researches have shown a reduction in maternal se-
rum bile acids levels as well as the bile acids levels in the
umbilical cord blood.

According to different guidelines regarding the intrahe-
patic pregnancy cholestasis, it can be mentioned that most
management strategies recommend delivery between 37
and 38 weeks in ICP cases; however, the obstetric anam-
nesis, laboratory test data, and gestational age should be
considered. The American College of Obstetricians and
Gynecologists, in the opinion of the committee detailing
the medical indications for pre- and post-term births, rec-
ommends delivery at 36 to 37 weeks of gestation for cases
complicated by intrahepatic cholestasis of pregnancy.[!”)

Congenital Thrombophilia Case Associated with ICP

However, we have found no other studies in the litera-
ture studying the association of hereditary thrombophilia
and intrahepatic cholestasis of pregnancy.

CONCLUSIONS

Intrahepatic cholestasis of pregnancy is a severe compli-
cation of pregnancy being frequently evaluated without
pre-existing medical conditions. Due to maternal and fetal
impact, ICP needs an active clinical management. Wom-
en should be informed of the inability to predict stillbirth
in case of ICP. Besides that, many stillbirths occur in lat-
er gestational age. At the same time, thrombophilia can
lead to pregnancy complications, including miscarriage
and stillbirth. The early diagnosis of thrombophilia is im-
portant, having implications for the management of the
ongoing pregnancy and of the future reproductive state of
the couple. It makes the combination of mentioned condi-
tions in one clinical case especially important in relation
to perinatal outcomes. The key-point in the management
of these patients is the cooperation between obstetricians,
hematologists, and hepatologists, which can be crucial for
achieving better results.
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Pe3tome

BHYTpuUIIeY€HOUHBII X0/ecTa3 GepeMeHHBIX TIpecTaBiAeT cob0ll crennduyeckoe i GepeMeHHBIX 3a00/IeBaHIe ITeYeH ), XapaKTe-
pusylolieecs 3y4OM B KadeCTBE OCHOBHOTO K/IMHMYECKOTO CHMIITOMA U HapylleHyeM (QyHKUMM IIedeHy HaTollak. TepMuH TpoM60-
GuMA UCIIONb3yeTcs /IS ONMMCAHMA IPYIIIB COCTOSHMI, XapaKTePU3YIOIVXCS HapyIleH)eM CBePThIBaHMA KPOBY C HOBBIIIEHHBIM
pycKOM 00pa3oBaHMA TPOMOOB, KOTOPbIE MOTYT OBITh BPOX/IEHHBIMU WM IIPUOOPETEHHBIMU. B Ie/oM momy/AMoHHasA 3aboeBa-
eMOCTb TpoMOOGWIMelt ¥ BHYTPUIIEYEHOUYHBIM X0/IeCTa30M OepeMEHHBIX LIMPOKO BapbUPYeT B 3aBUCUMOCTU OT BUJA IIaTOTOIMU
(tpu BpoxXzi€HHOI TpoMbodMIMN) U reorpagudeckoro pacnpocTpaHeHus (Ipu BHYTPUIIEYEHOUHOM Xo/lecTase OepeMeHHbIX). Bbl-
COKas 4acTOTa OCIOXKHEHUIT OepeMeHHOCTH Jie/laeT OYeHb BaKHBIM B K/IMHUYECKOI MPAKTUKe KaK BPOXAEHHYI0 TPOMOOGIINIO, TaK
U BHYTPUIIEYEHOYHBIN X0/ecTa3 6epeMeHHBIX. B TO >ke BpeMs CBA3b MEXAY STHMMU JABYM:A PacCTPOIICTBAMM YPE3BBIYAlHO CTI0XKHA B
JIeYeHNM U3-3a TIePYHATA/IbHBIX PUCKOB. KTI0ueBBIM MOMEHTOM B YIIpaB/IEHUM SABJIAETCA COTPYAHMYECTBO MEXY aKylIepaMu, TeMa-
TOJIOTAMU ¥ TeNIaTO/IOTaMy, YTO MIMeeT pellaloliee 3HaYeHue /IS JOCTVDKEHUA Ty YIINX Pe3y/NIbTaToB.

KnwoueBble cnoBa

BPOX/EHHAs TPOMOODN/INS, BHY TPUIIEIEHOUHBII X0/IeCTa3 OepeMeHHbIX, 6epeMeHHOCTD
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