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Total Fasting Serum Bile Acids in the Diagnosis of
Obstructive Liver Diseases in Children —
A Preliminary Study

AM YarUBU*, 8S ANGOT AND EA IrokO**

Summary

Yakubu AM, Ango SS and Iroko EA. Total Fasting Serum Bile Acids in the Diagnosis
of Obstructive Liver Diseases in Childien - A Preliminary Study. Nigerian Journal of
Paediatrics 19865 13:27. In order to evaluate the diagnostic value of serum bile acids
in obstructive liver diseases, fasting serum bile acids in five children with schistosomal
hepatic fibrosis and five infants with biliary atresia were estimated by 3-hydroxysteroid
dehydrogenase assay. The total fasting serum bile acids in biliary atresia ranged fiom
2.1 to 8.4 ug/dl (mean 4.86+2.60) compared to a level of 2.2 to 3.7 ug/d! (mean 2.80+
0.69) in healthy infants (p>0.1) while in schistosomal hepatic fibrosis, it ranged bet-
ween 2.0 and 6.0 ug/dl (mean 4.8+1.64) as against levels of 1.0 to 11.0 ug/dl (mean
4.8312.58)in controls (p>0.5). Determination of total fasting serum bile acid levels
as carried out in this study, would thus appear not to provide much useful informa-
tion in the evaluation of children with obstructive liver diseases.

Introduction

THE estimation of total serum bile acids as a
sensitive test of the excretory function of the liver
has been a subject of extensive research and
conflicting reports.!-# Because of the unique role
of the liver in the synthesis and metabolism of bile
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acids, it has been logically believed that the esti-
mation of total serum bile acids would be of
important diagnostic value in the differential dia-
gnosis of intrahepatic cholestasis and biliary
atresia, as a non-invasive method of assessing di-
sease activity and monitoring treatment, especially
in chronic hepatitis. Several workers have repor-
ted elevated values of total serum bile acids in
hepatobiliary disorders,5-7 while some authors
consider the estimation of serum bile acids very
important in the diagnosis of cholestasis such as
occurs in Gilbert’s syndrome8. The purpose of
this study was to evaluate the diagnostic value
of fasting total serum bile acids in obstructive
liver diseases namely: biliary atresia and hepatic
schistosomiasis, in infancy and childhood,
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Materials and Methods

Two groups of subjects were studied. Group
[ consisted of 5 infants (4 males and 1 female)
aged 3-8 months (mean 5.3 months) with conju-
gated hyperbilirubinemia due to extrahepatic
biliary atresia. All the 5 presented with jaundice
dating from birth and all had hepatomegaly
greater than 3cm below the costal margin. The
diagnosis of biliary atresia was confirmed at
laparotomy and histologic examinations of sec-
tions of liver specimens obtained at open biopsy.
Group II was made up of 5 childien (3 males,
2 females) aged between 5 and 8 years (mean 6.3
years). They had hepatic schistosomal fibrosis
confirmed by liver biopsy. They had presented
with painful abdominal swelling (2 cases), loss
of weight and joint pain (1 case), bloody stool
(1 case) and painless abdominal swelling (1 case).
Three of the 5 had firm hepatosplenomegaly while
the remaining 2 had only hepatomegaly.

The controls were apparently healthy infants
and children who had no clinical or biochemical
evidence of liver disease and had not been taking
any drug for at least, a week prior to the time of
blood sampling. For the Group I subjects, the
controls comprised 7 infants (5 males, 2 females)
aged 2 months to 9 months (mean, 5.0 months)
while 22 children (9 males and 13 females) aged
between 1 and 10 years (mean 4.7 years) consti-
tuted the controls for the subjects in Group IL

Ten millilitres of venous blood were obtained
from each subject and control, following an
overnight fast. Half of the serum obtained from
the blood in each case was used for the analysis
of liver function tests namely, serum aspartate
aminotransferase (serum glutamic oxalo-acetic
transaminase, SGOT), alanine aminotransferase
(serum glutamic pyruvic transaminase, SGPT),
alkaline phosphatase and bilirubin. The rest of
the serum was frozen and kept at -20°C until it
was used for the analysis of total serum bile acids.

Liver function tests were carried out according
to standard methods. Total serum bile acid con-
centrations were measured by 3-hydroxysteroid
dehydrogenase assay based on the principle that
the 3-hydroxyl group common to most bile acids
is oxidised to 3-oxo-group by the enzyme 3-
hydroxysteroid dehydrogenase in the presence of
nicotinamide adenine dinucleotide (NAD+)
as co-enzyme; using hydrazine to combine with
the 3-oxo-group to ensure the reaction goes to
completiond. The actwity of nicotinamide
adenine dehydrogenase (NADH) was measured
at 340nm. The students’ t test was used to evaluate
the significance of the differences between means.

Results

The mean levels of the serum bile acids in both
subjects and controls are shown in Table T while
individual values are shown in the Figure. The
total fasting serum bile acidsin infants with biliary
atresia ranged between 2.1 and 8.4 ug/dl (mean
4.86 & 2.60) compared to levels in normal healthy
infants of 2.2 and 3.7ug/dl (mean 3.8 + 0.69)
(p>0.1), while in children with schistosomal hepa-
tic fibrosis, the total fasting serum bile acid Ievels
ranged from 2.0 to 6.0 ug/dl (mean 4.8 + 1.64) as
opposed to levels of 1.0 to 11.00 ug/dl (mean 4.80
+2.58) in the controls (p> 0.5). There was a wide
scatter of fasting serum bile acids in both groups
with overlap in health and disease (Fig).

Liver function tests were normal in all the
controls. The SGOT was elevated in only one
patient with schistosomal hepatic fibrosis (Table
II). All the five patients with biliary atresia had
elevated serum bilirubin and liver enzymes:
SGOT and SGPT ranged from 60 to 135 (mean
74) and 47 to 173 TU/L (mean 73) respectively.
There was no correlation between the total fasting
serum bile acids and any index of the liver function
tests in both groups of subjects (Table II).
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TABLE I
Total Fasting Serwm Bile Acid Levels in Subjects and Controls

No of Mean SBA Standard Range P
Cases (ugldl} Deviation (ugldl)
Group I
Subjects 5 4.86 2.60 2.1-8.4
>0.1
Controls 7 3.80 0.69 2.2-3.7
Group IT
Subjects 5 4.80 1.64 2.0-6.0
>0.5
Controls 22 4.80 2.58 1.0-11.0

SBA = Serum bile acid
Group I consists of cases with biliary atresia
Group T consists of cases with hepatic schistosomal fibrosis

TABLE I
Relationship between Serum Bile Acid Levels and Liver Function Test Values in the Subjects

Group I Sabjects Group II Subjects
(n=>5) (n=75)
Mean Range r Mean Range d
SBA (ug/dD) 4.86 2.1-84 - 4.8 2.0-6.0 -
SGOT (IU/L) 74 55-135 0.25 214 3-52 0.07
SGPT (IU/L) T4 47 -173 0.15 13.8 7-30 0.05
Conjugated Bilirubin
(umol/L) 118 65 - 185 0.25 <17.0* - -

Group I consisted of cases with biliary atresia

Group II consisted of cases with hepatic schistosomal fibrosis

SBA = Serum bileacid

SGOT = Serum glutamic oxalo-acetic transaminase (serum aspartate aminotransferase)
SGPT = Serum glutamic pyruvic transaminase (serum alanine aminotransferase)

* Serum conjugated bilirubin was <17 umot/L in each of the 5 subjects
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Fig Serum bile acid levels in patients with obstructive
liver diseases and in controls.

Discussion

The method used for the measurement of serum
bile acids described in this study was based on
procedures previously described by Murphy,
Billing and Baron.® The results however, compare
favourably with those obtained by Angelin and
Bjorken!® who used gas chromatographic mass
spectrometric technique. The method used in the

present study did not measure sulphated bile
acids as was done by Stichl!! and Makino et al,12
who reported an elevated value of sulphated
serum bile acids in cholestasis. However, the
measurement of sulphated bile acids is too cum-
bersome and therefore, unpracticable for routine
evaluation of patients with hepatobiliary disease.
Sulphated serum bile acids are elevated only for a
short period in acute hepatobiliary disease and
are rapidly excreted in the urine as a protective
mechanism, since they are hepatotoxicl2-14,

In the present study, the mean total fasting
serum bile acids was found not to be significantly
elevated in the infants with biliary atresia as
compared to controls. This is in contrast with
the findings of Rudman and Kendalll> who
reported significantly elevated values in children
with biliary atresia. It has recently been suggested
that the measurement of total serum bile acids in
the postprandial state is superior to the conven-
tional liver function test in the detection of
hepatobiliary diseasel®. It has also been shown
that the measurement of individual serum bile
acids such as cholic: chenodeoxycholic acid ratio
is even better than the estimation of total fasting
serum bile acids in detecting biliary atresial7 18,

There was no correlation between total fasting
serum bile acids and any of the indices of liver
function tests in the groups of patients with liver
diseases that were studied in the present series.
This finding is at variance with those of others
who have reported serum bile acid concentra-
tions to be of diagnostic value in liver diseases.19 20
From the present study which admittedly, involved
only a few cases, the measurement of total
fasting serum bile acids by the 3-hydroxysteroid
dehydrogenase method would appear not to add
much useful information to the conventional liver
function tests in the evaluation of hepatic disorders.

There are some claims that the measurement of
serum bile acids by radioimmunoassay is more sen-
sitive than and superior to the conventional liver
function tests in the evaluation of patients with
hepatobiliary disorders.2! Using radioimmunoa-
ssay technique, Bolarinwa and Andy?2 have shown
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that conjugated cholic acid and chenodeoxy-
cholic acid are reliable and sensitive indicators of
tropical liver discases in adults. There would
therefore, appear to be a need to evaluate the
diagnostic value of such a radioimmunoassay
technique in childhood liver diseases.
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