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ABSTRACT
Introduction: Intrahepatic Cholestasis of Pregnancy (ICP) is significantly associated with adverse maternal
and fetal outcome and therefore accurate diagnosis and timely initiation of therapy is of utmost importance.
Aims & Objectives: To find out the diagnostic significance of serum total bile acid measurement in
suspected cases of obstetric cholestasis. Place and duration of study: It was a cross sectional study
conducted in the Department of Clinical Chemistry and Immunology, Chughtai Institute of Pathology from
July 2018 to February 2019. Material & Methods: Two hundred pregnant females whose serum total bile
acid (TBA) was determined were included in the study. Pregnant females with cholestasis due to medical
reasons other than ICP were excluded from the study. The patients were contacted for relevant clinical details
which were recorded on a pre-designed proforma. Data was analyzed using SPSS 23.0. Univariate analysis
was done to find out percentages and frequencies. Results: Mean age of 200 pregnant females was 27 years
having Mean TBA value of 32.8 μmol/L. 63% females were primiparous. 197 (98.5%) patients gave the
history of pruritus while 193 (96.5%) patients presented with dark urine. Only 30 patients (15%) gave history
of using progesterone during pregnancy. Total Bile acid value was >10 μmol/L for 84 primiparous and 48
multiparous cases (n=132). There was no significant difference in the mean TBA value on the basis of parity,
medication, mode of delivery or presence and absence of itch. Conclusion: ICP is a multi factorial reversible
condition and bile acid estimation plays a major role in correct clinical assessment of patients with obstetric
cholestasis.
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Impairment of enterohepatic circulation leads to
increased level of bile acids in the serum and urine.2
Metabolically bile acids have several important
roles. These are the primary metabolic pathway for
cholesterol catabolism, aid in digestion specifically
lipid and lipid soluble vitamins and play a role in
glucose and lipoprotein metabolism.3 Bile acids are
increased after food ingestion therefore a fasting
sample is recommended.4 Within a period of 24
hours, liver removes about 20 grams of bile salts
from the circulation and abnormal bile acid levels
indicate presence of liver disease.4,5
There can be many potential sites for the primary or
secondary disturbances of bile acid levels.
Hepatocyte dysfunction can result in decreased level
of primary bile acid with a decreased primary to
secondary bile acid ratio. In the non-fasting state,
there is decreased extraction from plasma leading to
increased concentration of bile acids. On the other
hand, in cholestatic disorders, there is increased
concentration of total bile acids with increased

INTRODUCTION

Bile

acids are synthesized in the liver from
cholesterol as precursor. Primary bile acids are
cholic and chenodeoxycholic acid which are
metabolized in the intestinal lumen by action of
bacterial enzyme 7-α-dehydroxylase. As a result of
this metabolism secondary bile acids (deoxycholic
and lithocholicacid) and a fraction of tertiary bile
acid (ursodeoxycholicacid) are formed. Glycine and
taurine react with the bile acids to form conjugated
bile acids. The term “Total Bile Acids” refer to
primary, secondary and tertiary bile acids along with
their conjugates.1
Bile is secreted by the liver and stored in the
gallbladder of which bile acids are a major
constituent. More than 90% of the bile acids which
pass through GIT are reabsorbed from small
intestine via enterohepatic circulation, processed in
the liver and re-secreted into the gall bladder.
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After obtaining permission from Institutional
Ethical Review Board, pregnant females fulfilling
the inclusion criteria whose serum TBA were
performed from July 2018 (since the test was
included in the panel) to February 2019 were
included in the study (n=200) The patients were
contacted for history and any relevant clinical
details. History along with mode of delivery and
neonatal outcome (only if patient had delivered at
the time of study) were recorded on a pre-designed
proforma.
Serum Total Bile acids were analyzed on Architect
ci8200 by isoenzymatic cycling colorimetric method
where bile acids in the sample are converted to their
corresponding oxosteroids in the presence of excess
NADH (nicotinamide adenine dinucleotide) and
thio-NAD + (thionicotinamide adenine dinucleotide).
For quality assessment controls were run on a daily
basis.

primary to secondary bile acid ratio. In intestinal
disorders, there is low concentration of both primary
and secondary bile acids due to increased fecal
loss.1 Moreover, increase in total bile acid level can
also be seen in hepatic coma, alcoholic liver disease,
chemical and drug induced liver damage, liver
cirrhosis and cystic fibrosis.6 Some of the studies in
animals have shown that bile acids may damage
pancreatic cells and can lead to pancreatitis.7
The prevalence of ICP is higher in South Asian and
South American populations as compared to
European countries.8 According to a survey
conducted in 2014 on 1000 obstetric patients in
Pakistan, the frequency of patients having ICP was
3.1%.9 Bile acid estimation is used as a marker for
hepatic integrity and aids in the diagnosis of
obstetric cholestasis which is one of the commonest
causes of liver disease during gestational period.
Factors such as advanced maternal age, previous
history of ICP, positive family history, multiple
pregnancies and use of oral contraceptive pills are
found to be associated with increased risk of ICP.10,
11
The genetic predisposition becomes clear by the
evidence of family clustering, ethnic variations and
discovery of mutations in the genes encoding for
hepatobiliary transport proteins.12 Intrahepatic
Cholestasis of pregnancy (ICP) is characterized by
pruritus (unexplained) with increased level of serum
bile acids and/or abnormal liver function tests in the
second or third trimester of pregnancy. Abnormal
laboratory picture and pruritus occurs in the absence
of other liver diseases and there is resolution of all
the signs and symptoms within 2 to 3 weeks after
delivery of the neonate.13,14 ICP is significantly
associated with adverse maternal and fetal outcome
and therefore accurate diagnosis and timely
initiation of therapy is of utmost importance. Bile
acid estimation plays a major role in correct clinical
assessment of patients with obstetric cholestasis.5
Non availability of serum bile acid analysis is a
major limitation in majority of the studies and in
many clinical settings the diagnosis of ICP is made
by exclusion of other medical conditions and
clinical features. Assessment of the diagnostic
accuracy of TBA may help the clinicians improve
the approach towards the disease directly benefit
outcome of pregnant females and their newborns.
The range of values used to assess pregnant females
is same as that of non pregnant population in most
of the clinical laboratories i.e. 0-10 μmol/L.15

Statistical analysis:
The results were analyzed statistically using SPSS
23.0. A univariate analysis was done using
percentages, frequencies and means. Mann-Whitney
test was used to find out difference between mean
Serum TBA among different groups. A p value of
<0.05 was considered significant.
RESULTS
Mean age of patients was 27 ± 4 years (Minimum
age 18 years Maximum age 39 years). Mean TBA
value was 32.8 μmol/L (IQR 23.88, Minimum 2.10
μmol/L-Maximum 346.80 μmol/L). Out of all the
200 pregnant females, 126 (63%) were primiparous
and 74 (37%) females were multiparous. In our
study, 197 (98.5%) females gave the history of
pruritus whereas only 3 (1.5%) females did not have
any pruritus (TBA value was less than 10μmol/L)
and they only requested the test because they were
advised by their consultants. 193 (96.5%) females
presented with dark urine whereas only 7 (3.5%)
females did not give history of dark colored urine.
30 females (15%) gave history of using
progesterone during their pregnancy as prescribed
by their gynecologist and stated that they developed
pruritus right after starting the medicine. 44(22%)
females gave birth to the neonate via spontaneous
vaginal delivery(SVD). 127 (63.5%) females had
Caesarean Section (C-section) while 29 (14.5%)
females were still pregnant at the time of study.
Among the multiparous females, 12 females who
gave birth vaginally in their previous pregnancies
had to undergo C-section due to threatened
complications. Total Bile acid value was more than

MATERIAL AND METHODS
It was a cross sectional study conducted on pregnant
females whose total bile acid test was performed.

17

Diagnostic Significance of Serum Total Bile Acid Levels in Suspected Cases of Obstetric Cholestasis
history of pruritus. A Pakistani study showed
similar results in which pruritus was present in 85%
of the patients.9 Majority of the patients (63%) had
delivered via C section in our study and the results
are similar to the above stated study in which 58%
of the patients had C-section.9
A systematic review published in 2019 stated that a
cut off value of 10umol/L for TBA had an overall
sensitivity ranging from 72% to 98% and specificity
ranging from 81% to 97%.21A retrospective study
conducted in China revealed that pregnant females
had increased fasting serum bile acid levels even
without the presence of symptoms and these
asymptomatic pregnant females had similar or a
higher risk of still birth than patients with ICP.22
Demir along with his colleagues while establishing
relationship between Serum Bile Acid levels and
maternal and fetal outcomes found that mean TBA
level in preterm birth group was significantly higher
as compared to the term birth group.23 In another
study determining the role of bile acid ratio of
cholic acid to chenodeoxycholic acid in diagnosis of
ICP stated that the ratio contributed to the diagnosis
of ICP and use of Liver Function tests in the
diagnosis of ICP with bile acid ratios decreased the
percentage of positive results.24 Yannik Bacq in
2014 concluded in his study that Serum total Bile
acid levels can be used to diagnose cases of ICP and
can also be used as a followup investigation.25
Some studies have shown that TBA level may rise
up to 25 fold in suspected cases of obstetric
cholestasis. Also there can be a marked rise in the
ratio of cholic and chenodeoxycholic acid in ICP. A
triad of increased TBA, elevated cholic acid level
and a decreased glycine to taurine ratio can be used
to exclude other causes and aid in differential
diagnosis. Elevated ALT, AST and mild
hyperbilirubinemia (Rarely >6mg/dl) may further
help to reach a final diagnosis.8 Other investigations
which might help in timely diagnosis are plasma
glucose levels and clotting profile of the patient.17 In
the absence of bile acids, obstetric cholestasis may
be diagnosed with the help of clinical findings and
elevated transaminases, provided both of these
resolve after delivery.26
Pregnancy specific reference ranges are necessary
for proper interpretation of results. Egan along with
his colleagues conducted a study in which he
proposed reference ranges of total bile acid in
pregnancy in relation with gestational age. The
authors found that value of serum bile acids ranged
from 0.3 to 9.8 μmol/L, which is considerably
different from the range given for non-pregnant
patients.2 Another Chinese study found the mean
TBA value raised from 24th gestational week (range

10μmol/L for 84 primiparous and 48 multiparous
females (n=132). Among the 30 females who took
progesterone in their pregnancy, 17 had TBA value
more than 10 μmol/L. There was no significant
difference between the TBA value among
primiparous and multiparous women. Similarly, the
women who took progesterone during their
pregnancy had mean TBA value of 24.1 μmol/L,
which was not significantly different from the
women who did not take progesterone. Mean TBA
value for women who underwent C-Section was
32.8μmol/L and 40.4μmol/L for women who had a
normal vaginal delivery. There was no significant
difference in mean serum total bile acid levels in
various groups of patients (p-value >0.05 MannWhitney test) (Table-1).
Groups

Mean TBA P value
Value (μmol/L)

Primiparous females

35.6

Multiparous females

32.4

0.340

Women who took progesterone
24.1
0.341
Women who did not take
34.2
progesterone
Woman who delivered via
40.4
spontaneous vaginal delivery
0.395
Woman who delivered via C
32.8
Section
Woman presented with itching
32.7
0.786
Woman with no history of
27.4
itching
Table-1: Serum Total Bile Acid levels in various groups
of patients (n=200)

DISCUSSION
ICP appear as a hepatic disorder in pregnancy and is
the second most common cause of jaundice in
pregnancy is ICP following viral hepatitis.16,17 A
combination of multiple factors is responsible for
the development of obstetric cholestasis including
environmental and hormonal factors acting in
conjugation with genetic tendency.18
A multiethnic study conducted in United Kingdom
revealed that the incidence of ICP in multiethnic
population was 0.7% where as in Indian and
Pakistani population this incidence was 1.2 to
1.5%.19
In an Indian study the diagnosis of ICP was made
only on the basis of liver function tests and clinical
features of patients and the authors concluded that in
the
absence
of
liver
function
tests,
aminotransferases can aid in the diagnosis of ICP.20
More than 90% of the females in our study gave

18

Diagnostic Significance of Serum Total Bile Acid Levels in Suspected Cases of Obstetric Cholestasis
0.3-8.6 μmol/L) and reached its maximum at 36th
gestational week with a mean of 2.97 μmol/L (range
0.5-12.1μmol/L).27 Lee et al conducted a study to
find out Bile acid concentration reference ranges in
Latin pregnant females and found a range of <8.5
μmol/L.28 Non availability of an established
reference range of TBA in pregnancy is a major
limitation in accurate diagnosis of ICP.
It is very important to create clinical awareness
among the general population regarding ICP. Early
diagnosis with timely initiation of therapy is
important for improved fetal prognosis in ICP.
Availability of bile acid testing in clinical settings
can be very helpful in this regard. Due to nonavailability of this test in many clinical settings of
Pakistan, the diagnosis of ICP is based on exclusion.
Further a reference range of TBA according to
gestational age should be established. This
pregnancy related TBA reference range will be
helpful to physicians for correct diagnosis of ICP.
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CONCLUSION
In our study Serum Total Bile Acid measurement
provided valuable clinical information while
diagnosing ICP. Serum Total Bile Acid was raised
in cases of Intra hepatic Cholestasis of Pregnancy.
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