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ABSTRACT

Intrahepatic cholestasis of pregnancy (ICP) is the pregnancy induced liver disorder causing
intense itching of palm, sole or even whole body especially in the evening at late second and
third trimester. This disease is categorized into mild and severe ICP according to raised level
of LFT including serum level of bile acid and cholic acid. ICP has less morbidity to mother but
significant risk to fetus in uterus. The predisposing element to cause intense pruritus is because of
high amount of bile acid in maternal serum. Toxic bile acids affect fetal cardiomyocytes retained
in fetus body causing sudden intrauterine fetal death. ICP is commonly found in winter months
and mostly itching of body occurs in the evening after sunset. Fetus in uterus is unsafe if mother’s
bile acid exceeds normal value. ICP is successfully treated with Ursodeoxycholic acid (UDCA),
S-adenosyl methionine (SAME), Dexamethasone and vitamin K.
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is a disease
develops during second half to third trimester of
pregnancy and identified by pruritus, fasting biochemical
disturbances in liver function tests (LFTs) and raised
maternal serum bile acid, the most powerful predictor
for cholestasis.

Kremer et al found that the main element stimulating itch
sensation was Lysophosphatidic acid (LPA). In animal
model, increased serum level of enzyme autotaxin is
involved in converting Lysophosphatidylcholine into
LPA." ICP has negative effect on fetal outcome with
increased risk of spontaneous preterm delivery 14%,
meconium stained amniotic fluid at delivery 44 %, fetal
distress 22 % and still birth.22 The incidence of ICP varies
throughout the world; China 5.2%,* Scandinavians 2%.
In South America, Chile had high rate (14%) of ICP in
last seventies had declined to 6%.% ICP considerably
involves in perinatal mortality and morbidity attribute
to preterm delivery in multiple gestations are more
vulnerable.® The tendency to inheritance in mother’s
family is 16% and high recurrence rate.”
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ETIOLOGY AND PATHOGENESIS

Exact pathogenesis of ICPis stillunknown to obstetrician.
However, several factors involved in pathogenesis of
ICP are high amount of estrogen and progesterone
hormone production at third trimester, genetic mutation
and environment especially in winter months. ICP is
the result of insufficient liver capacity to metabolize
high amounts of placenta-derived sex steroids during
pregnancy.® Dann et al.® reported random blood lipid
profile test for early detection of ICP had abnormal
lipid profiles and significant increased concentration
of low density lipoprotein (LDL) and decrease level
of high density lipoprotein (HDL) before development
of ICP. Administration of an estrogen in experimental
animal models developed cholestasis featuring impaired
function of specific transporter proteins such as the
Na + /taurocholate co-transporting polypeptide [NTCP],
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the bile salt export pump (BSEP, gene ABCB11) and the
multidrug resistance associated protein-2 (MRP2, gene
ABCC2)."° These specific proteins transporter inhibited
at the transcriptional level that slows flow of bile and
excretory function from liver."" In the genetic study, rats
liver autopsy revealed increased impaired activation of
cholesterol 7 alpha hydroxylase (CYP7A1), cholesterol
27 alpha hydroxylase (CYP27A1), cholesterol 8 alpha
hydroxylase (CYP8B1) genes that are responsible
for converting cholesterol to bile acid.’> High level of
estrogen deactivated mRNA expression of peroxisome
proliferators-activator receptor alpha (PPAR«). It
increased the abnormal expression of CYP7B1 by
stimulating the estrogen receptor (ER) and deactivation
of (PPARx)."®' High level of estrogen cause functional
disorder of immune system leading to decreased CD8
counts in ICP." High amount of monosulfated or
disulfated progesterone metabolites (3- and 5-isomers)
stimulated transinhibition of the canalicular bile salt
transporter BSEP resulting retention of bile acid in
maternal serum. It suggested malfunction of biliary
canalicular transporters normally responsible for bile
secretion from hepatocytes into bile duct.’® Intrahepatic
cholestasis of pregnancy showed genetic mutations
in the hepatic phospholipids transporter adenosine
triphosphate binding cassette, subfamily B member
4 (ABCB4), aminophospholipid transporter adenosine
triphosphate (ATP8B1) and BSEP."'® However,
Savender et al reported no major role of ATP8B1 genetic
mutation from ICP families.” Favre et al.?° reported a
case with genetic alternation occurred in BSEP had
higher serum aminotransferase level (ALT) but low bile
acid level leading to unexpected intrauterine fetal death.
Higher incidence of ICP was found in mothers of patients
with multidrug resistance p-glycoprotein- 3 (MDR3),
progressive familial Intrahepatic cholestasis type-3
(PFIC3) and benign recurrent Intrahepatic cholestasis
type-1 (BRIC1) are genetically associated with
disorders of bile secretion responsible for cholestasis.
PFIC2 also caused gene mutation in BSEP main agent
responsible for the ATP-dependent secretion of bile
acids across the canalicular membrane.?' Kawamata et
al,?? reported activation of bile acid specific G-protein-
coupled receptor (TGR5) suppressed phagocytic
activity of macrophage functions. Activation of TGR5
in bile acids of lithocholic acid (LCA), deoxycholic acid
(DCA) and chenodeoxycholic acid (CDCA) stimulate
lipopolysaccharide (LPS) resulting potential toxicity
to liver.® TGR5 induced nitric oxide production by
cyclic AMP-dependent activation of endothelial nitric
oxide synthase caused endotoxemia as a result of
increased serum bile acid level.?* Moreover, Selenium
acts as a cofactor of several enzymes in the oxidative
metabolism of liver. In Chilli and Finland decreased
level of selenium was identified in maternal serum of
ICP population. Since the consumption of selenium
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containing food begun in 1991 in this country, there
has been a decrease in ICP incidence.?® ICP is more
commonly occurring in the winter months and itching
increases usually in the evening.

FETAL PATHOPHYSIOLOGY

Mother’s clinical presentation resolves soon after
delivery and LFTs normalize within one to two weeks.
Sudden fetal death in term pregnancy is the most
unknown cause of ICP so far. In order to minimize its
adverse complication and sudden fetus loss in uterus,
review of literature to update current management
protocol is mandatory. Elevated levels of maternal serum
bile acids intoxicates intra-uterine fetal environment.
Fetal chamber contain higher amount of bile acid
than maternal serum. In amniotic fluid, umbilical cord
and meconium bile acid content is higher because of
reduced function of excretory function from placenta.?®
In fetus of ICP, the cardiac autonomic imbalance is
associated with increased sympathetic activity leading
to prolonged PR interval and fetal arrhythmia.?’ In
animal model, Shao et al revealed high serum bile acid
impaired fetal cardiomyocytes causing arrhythmia and
sudden intrauterine death.?® In rat cardiac myocytes,
exposure to the bile acid taurocholate (TCA) affected
cardiac contractility directly and abnormal calcium
destabilization from partial agonist of the M2 receptor.?®
Increased level of maternal serum bile acid developed
fetal arrhythmia and desynchronization of cell coupling
during increasing gestational period.3® Another study
reported that increased serum bile acid induced human
chorionic vein constriction, and abrupt reduction in
placental transfer of oxygenated blood flow to the
fetus.®’ This may result in decreased fetal elimination
of toxic bile salts that may attribute to fetal distress,
higher risk of premature labour and still birth.®? High
levels of maternal TBA effect placental transport of bile
acid and placental hormone production.®? In 2005, Shao
et al,®* reported pathophysiological changes in the liver
and placenta of the ICP rats. Dilated bile canalicular
and deposition of granules and vacuole like substances
found in the syncytotrophoblast of the ICP rats.

Recent study reported cholestasis of pregnancy affect
fetal pulmonary tissues, congestion of the interstitial
lung capillaries, enlargement of alveolar septum and
focal hemorrhage. Moreover, hyperbileacedemia
changed morphology of pueumonocytes type Il with
decreased microvilli, mitochondrion vacuolization and
cytoplasm disintegration and loss of laminar body
of ICP fetal rats.3® Despite of lung maturity in the
amniotic fluid, fetal born to severe ICP developed bile
acid induced pneumonia.®® Author hypothesized that
by opposite action of phospholipase A2, breakdown
of phopsphatidylchoines to lysophosphatidylcholines
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caused lack of surfactant activity a principal cause for
development of severe respiratory distress syndrome
(RDS) in newborn.®” RDS occurred in 66.7% neonates
born from ICP pregnant mother.38

CLINICAL FEATURES

ICP is presented with typical feature of pruritus starting
in second half of pregnancy and disappearing soon
after delivery. It often affects palms, soles of the feet
and is worse at night. Mild jaundice with moderately
elevated serum levels of conjugated bilirubin occurred
in 10-15% cases of ICP. Jaundice typically developed
1-4 weeks after the onset of pruritus. The disruption
of normal bile salt function can impair fat malabsorption
and vitamin K absorption resulting steatorrhea and
prolonged prothrombin time may risk for postpartum
hemorrhage.®® ICP also associates with gallbladder
stone,*® and post cholecystectomy. Ultrasonography
confirms diagnosis.

DIAGNOSIS

In 2004, Glantz et al categorized ICP into two type;
mild ICP and severe ICP. In mild ICP group TBA
referenced up to 40 umol/dl; severe ICP above 40 ymol/
dl,*' this reference value significantly reduced adverse
fetal outcome. However, case reports with bile acid
concentration below 40 umol/l had fetal death occurred
with prolonged deceleration in CTG.*2

In the same year 2004, our hospital followed standard
protocol for treating ICP categorizing into mild and
severe degree according to elevated serum liver function
test, bile acid and additional marker cholylglycine (CG)
or cholic acid level. The standard reference value
established for mild ICP (MICP) are TBA <40 umol/L
(normal <20 gmol/L), TBIL<21 umol/L (normal <20
umol/L), DBIL<6 wmol/L (normal <6), ALT<250
U/L (normal <40 U/L), AST<250 U/L (normal <40
U/L), CG<30 mg/L (normal<3 mg/L). MICP indicates
no increased risk, but does not mean that the fetus
is unaffected. For severe ICP (SICP) reference values
are TBA >40 ymol/L, TBIL=21 umol/L, DBIL=6
umol/L, ALT =250 ymol/L, AST= 250 umol/L, CG=30
mg/L. Clinical symptoms are: 1) severe pruritus, and/
or accompany with other symptom, such as jaundice;
2) early onset (<34 weeks of gestation) of ICP; 3)
complicated with multiple pregnancy, or pregnancy-
induced hypertension syndrome, or repeated ICP, or
previous perinatal mortality resulted from ICP. This
standard treatment protocol resulted significant decrease
in perinatal morbidity and mortality (0.7% ~1.2%).4
Because of high incidence of spontaneous pregnancy
loss in SICP, delivery by 37 weeks of gestation is
considered crucial to fetal outcome, though it does not
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completely eliminate risk associated with the condition.
Serum cholic acid level is another sensitive marker
that significantly increases in ICP. The ratio of cholic/
chenodeoxycholic (CG/CDCA) acid level increases
whereas the ratio of glycine- to taurine conjugated bile
acids decreases.** According to biochemical marker
clinical grading of ICP is mandatory for treatment or
prevention of sudden fetal demise near term.

In the study of bile acid profiles, the concentrations
of taurocholic acid (TCA), glycocholic acid (GCA),
tauroursodeoxycholic acid (TUDCA), glycocholic
deoxycholic acid (GCDCA) and total bile acids were
significantly higher in serum of women with ICP.*®
Further, Tribe et al,*® found bile acid profile in serum
concentrations of TCA, GCA, taurolithocholic acid
(TLCA), taurochenodeoxy cholic acid (TCDCA), GCDCA
were significantly elevated but Lithocholic acid LCA
significantly decreased in ICP compared to control
group. However, author reported LCA marker found
to be raised in ICP.*” Importantly, Yu J et al. reported
increased serum LCA cut down expression of BSEP
resulting in increased bile acid retention in liver leading
to cholestasis and hepatic damage.*®

The phenomenon of Asymptomatic Hypercholanemia
of pregnancy (AHP) has recently been reported. AHP
is defined as raised serum bile acids in pregnancy in
the absence of clinical symptoms and other biochemical
markers.*® AHP was reported to affect approximately
10% of the pregnant population and 2-3% of women
with AHP in the second trimester subsequently
developed ICP.*® Maternal hypercholanemia can
challenge transplacental elimination of fetal bile acid by
impairing the placental ability to carry out vectorial BA
transfer.°

DIFFERENTIAL DIAGNOSIS

Pruritus is the main clinical feature of ICP. The other
types of liver related pregnancy disorder are early HELLP
syndrome, acute fatty liver of pregnancy or preeclampsia.
The differential diagnosis of pruritus gravida without
icterus should be focused on possible cause of
parasitic infection, skin diseases (eczema, scabies, and
urticarial papules), allergic infection, diabetes and other
metabolic disease. In patients with high ALT or bilirubin,
acute viral hepatitis, choledocholithiasis and toxic
hepatitis, hyperbilirubinemic state are to be excluded.
Bile duct obstruction causes an increase in GGT and
ALP. Therefore abdominal sonography confirms the
diagnosis.

MANAGEMENT

According to degree of severity, active management

ISSUE 190 | APR-JUN, 2013



Pradhan and SHAO. Clinical Grading of Intrahepatic Cholestasis Pregnancy

should be done to relief pruritus and provide adequate
obstetric management in order to prevent fetal distress
or sudden fetal death. It has been reported that
protocols including weekly fetal cardiotochograph
(CTG) monitoring is highly effective for detecting
non-reassuring fetal heart rate of intrapartum fetal
asphyxia. Intrapartum CTG can detect abnormalities of
fetal heart rate variability; tachycardia or bradycardia.®’
More recently, a case described fetal atrial flutter
tachyarrhythmia (220-230 bpm) during labour at
37 weeks of gestation.’? After delivery neonate can
continuously develop tachyarrhythmia for more than
a month and neonate can die from AV block.®® Child
born from severe ICP should closely observe cardiac
function as well.* In most patients, maternal bed rest,
mild sedation and a low fat diet may relief pruritus but
fetal risk does not seem to be modified by this strategy.

Many pharmacological agents have been used in the
treatment of intrahepatic cholestasis of pregnancy.
These includes Phenobarbital (100 mg qd), hydroxyzine
(25-50mg qd), glutathione precursor S-adenosyl
methionine (SAME) (800 mg qd or 1600 mg qd orally),
cholestyramine (8-16 g/d), and dexamethasone (12 mg
gid for seven days followed by tapering dose). These
agents showed less clinical benefit with significant
side effects. Vitamin K deficiency and coagulopathy
observed with the use of cholestyramine in high
doses.®® Oral phytomenadione (vitamin K) should be
given from 32" week of gestation in ICP to reduce the
risk of maternal coagulopathy,®® as well as to new born
child to prevent intracranial hemorrhage.

The hydrophilic bile acid Ursodeoxycholic acid (UDCA)
is a promising drug given orally in dose of 15 mg/kg
bodyweight per day for two or three weeks. It definitely
improves maternal pruritus condition, serum bilirubin,
aminotransferase, TBA, and cholic acid.®” It activates
transporter protein into the canalicular membrane and
improves bile salt export from the liver. It restores
impairment of maternal-placental bile acid transport
across the placental trophoblasts.® It also protects
cardiomyocytes from bile acid induced arrhythmias
in vitro model.5® After UDCA treatment serum
concentrations of individual bile acids CA, TCA, TCDA,
and TDCA significantly reduced but LCA increased
along with serum concentration of UDCA.*¢ It improved
defective genetic mutation in heterozygous ABCB11
bile acid transporter maintaining normal liver function
and decreased pruritus.®®

Recently,
Polyunsaturated

combined therapy with UDCA and
phosphatidylcholine  (PPC) has
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accelerated improvement of intenseitching and corrected
abnormal liver function test.®° PPC is effective treatment
for preventing liver damage, ductular proliferation and
fibrosis caused by biliary cholestasis.” PPC is also
regarded as an important transcriptional activating factor
that directly acts on gene expression of mRNA PPAR«
in bile acid as well as other cholesterol metabolism with
induction of hepatic fatty acid oxidation.®? Rocaglia N
et al,®® recommend active management with elective
delivery usually before or at 37 weeks of gestation for
sever ICP. Delivery is indicated when fetal lung maturity
is achieved even at 35-36 weeks of gestation in severe
cases and at 37-38 weeks of gestation in mild cases to
prevent stillbirth in late pregnancy.®* However, recently
published data suggest that with active management,
ICP can be safely carried out up to 38 weeks under
close monitoring.®® Even after birth, neonate must be
given high priority because of possible development of
unexpected RSD diagnosed from severe ICP mother.

SUMMARY

In Mild ICP (MICP) women can be treated in outpatient
department with weekly CTG, Ultrasound for fetal
movement and S/D umbilical artery marker for hypoxia,
dexamethasone and hepatoprotective  medicine.
According to maternal pelvis condition, normal delivery
is safe both for mother and fetus. For Severe ICP
(SICP) mother is advised for admission, prophylaxis
intramuscular dexamethasone, SAME or UDCA etc
treatment. If before 35 weeks of gestation there is fetal
distress, estimating fetus is alive can also terminate by
caesarean section after fetal lung maturity. Despite the
complex pathogenesis involved in genetic mutation,
hormonal and environmental component during
pregnancy adverse effect to fetus can be reduced. In
addition, detailed study of the consequences of maternal
cholestasis on both placental transport function and
fetal hepatic transport capacity may help to prevent
fetal distress and IUD in the clinical setting of ICP.
UDCA along with PPC are beneficial for symptomatic
relief of pruritus and decrease in abnormal liver function
test, bile acid and cholic acid level.
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