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ABSTRACT

We retrospectively studied the prevalence of hyperbilirubinaemia in 1,296 consecutive subjecis attending a hospital health screening
programme over an eighteen-month period. Sixty-four subjecis (5%) had elevated bilirubin levels. Forty-one subjects (3.2%) had
isolated unconjugated hyperbilirubinaemia. These subjects probably had Gilbert’s syndrome. Recognition of this common benign

condition is important to avoid unnecessary investigations.
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INTRODUCTION

A chance finding of mild hyperbilirubinaemia on routine bio-
chemical screening is not uncommont“®. With routine health
screening gaining popularity in Singapore, physicians will
increasingly encounter subjects with elevaled bilirubin levels.
Some of these subjects have Gilberi’s syndrome — a benign
condition in which serum levels of unconjugated bilirubin are
elevated in the absence of structural liver disease and overt
haemolysis. In order to determine the prevalence of this phe-
nomenon in Singapore, we studied subjects attending a health
SCTeening programme.

MATERIALS & METHODS

One thousand two hundred and ninety-six subjects attended
the Naticnal University Hospital’s mukiphasic health screen-
ing programme between May 1989 and December 1990. Each
subject had a detailed history taken and underwent a full physi-
cal examination. Haematological and biochemical analyses were
performed on a fasting sample of blood. Bilirubin concentra-
tions, both total and differential, were measured on the Kodak
Ektachem 700 XR auteanalyser (using dry chemistry and slide
technology) (Serum bilirubin concentration reference range: 0
- 22 umol/L.). Other tests of liver function performed included
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serum transaminases and alkaline phesphatase. Hepatitis B
serology {(HBsAg & anti-HBs) was also done for all subjects
and where indicated, hacmoglobin electrophoresis.

Where indicated, subjects with abnormal liver function test
results were further investigated with ultrasound study of the
liver. Serum vitamin B, levels were measured in subjects with
macrocytic anaemia.

The charts of all subjects with uncenjugated
hyperbilirubinaemia were reviewed. We locked for significant
alcohol consumption, clinical evidence of liver disease and
bleed indices suggesting haemolysis or ineffective
erythropoiesis. Follow-up attendances were also reviewed to
determine if any liver or haematological disease subsequently
developed.

Catcgorical data were analysed by the X? test, while nu-
merical data were analysed by the Student’s t test: probabil-
ity values below 0.05 were considered significant.

RESULTS

A, Patient Characteristics

Our study population consisted of 754 male and 542 female
subjects (1.4 male to 1 female). Their ages ranged from 16 to
87 with a mean of 45.7 years. The majority, 1,171(90%) were
Chinese; there were 35(3%) Indians, 11{1%) Malays and
T9(6%) subjects of other races.

B. Hyperbilirubinaemia with Associated Abnormalities
Sixty-four subjects {5%) had elevated bilirubin levels. Of these,
23 had other associated abnormalities. In four subjects with
associaied mild anaemia and microcytosis, haemoglobin
electrophoresis confirmed a diagnosis of thalassemia. In this
haemoglobinopathy both ineffective erythropoiesis and peni-
pheral hacmolysis contribute to the hyperbilirubinaemia. In
two subjects with macrocylosis, a diagnosis of pernicious anae-
mia, a condition associated with ineffective erythropeiesis, was
made. In 3 subjects ultrasound examination of the hepatobiliary
system revealed gallstone disease which could have accounted
for the jaundice. Fourteen other subjects had other associated
liver function test abnormalities: 3 had significant aleohol con-
sumption, 5 had unexplained mildly elevated serum
transaminase levels and 6 had isolated rajsed serum alkaline
phesphatase levels.

C. Isolated Unconjugaied Hyperbilirubinaemia

Forty-one subjects were found to have unconjugated
hyperbilirubinaemia with otherwise normal liver function tests
and no evidence of haemolysis or other diseases 1o account for
their elevated bilirubin levels. None of these subjects were



posilive for HBsAg. A review of the case records of all the
above 41 subjects, 1 to 2 years after their initial visit, also
showed that none of them had developed any significant liver
or haematological disease. These subjects have Gilbert’s syn-
drome.

The  prevalence of isolated unconjugated
hyperbilirubinaemia in our health screening population is there-
fore 3.2%. Unfortunately reticulocyte counts were not done as
part of the haematological screening, but an analysis of the
haemoglobin levels of our patients suggested that they were al}
within the normal range (mean Hb for males 15.6g/dL, for
females 13.9g/dL).

Although there were more male subjects with isolated
unconjugated hyperbilirubinaemia, the sex difference was not
statistically significant (see table I). The mean bilirubin level
was significantly higher in male subjects than in female sub-
jects {see table I}.

‘Fable I — Mean bilirubin concentrations of subjects with
Gilbert's Syndrome

Combined | Male | Female
Total No. of subjects 1296 754 542
No. with Gilbert's Syndrome 4] 28 13
% 3.2 37 * 2.4
Bilirubin level Mean 27.4 28.7%% 247
Standard Error 1.15 0.75

*p=0.24 **p < 0.05

The mean age of our Gilbert’s syndrome subjects was 43.9
years (SD: 13.3). This was not significantly different from that
of subjects with normal bilirubin and normal liver enzymes
which was 45.7 years (SD: 12.2).

DISCUSSION

The present study demonstrates that isolated uncenjugated
hyperbilirubinaemia js common in an apparently healthy popu-
lation attending health screening. As our study population was
not selected in terms of liver or other diseases, we feel that the
prevalence of Gilbert’s syndrome in our series should approxi-
mate that in the general population, with two reservations. Firsily,
the racial distribution of our study population is not representa-
tive of the general population. Secondly, in view of the intermit-
tent nature of the hyperbilirubinaemia in Gilbert’s syndrome,
the possibility of underestimation cannot be discounted. Popula-
tion studies by other investigators''# are also based on single
sample analyses and reported prevalence rates ranging from 2%
10 6% comparable to those in the present study.

Although we failed to show a convincing sex difference,
males predominate in ratios of approzimately 4:1 in most
series™. The sex difference is believed to be due to the
higher bilirubin concentrations in normal males than in fe-
males. The higher mean bilirubin concentration in our male
subjects as compared with the female subjects is consistent
with population studies which show that in general men have
higher plasma bilirubin concentrations than women. A
study of bilirubin kinetics® found a lower hepatic bilirubin
clearance per kg body weight in males compared 1o females.
Perhaps the reference range for bilirubin should be adjusted
for sex.

Gilbert’s syndrome was first described by two French-
men, Gilbert and Lereboullet. The familial nature has been
recognised since that first report. Powelt® studied the fami-
lies of 42 subjects and suggested that inheritance is
autosomal dominant with incomplete penetrance. However,
the heterogeneity of this disorder has complicated many
family studies so that the mode of ipheritance has not been
clearly defined.

The nature of this ‘disease’ is not entirely clear. Gilbert’s
syndrome may be a distinct disease emtity or may merely rep-
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resent an extreme expression of normality. Population stud-
ies** which show a bimodal distribution of bilirubin concentra-
tions support the existence of a well-defined entity separable
from ‘normal’ subjects. However, in the two largest popula-
tion studiest'”, bilirubin Jevels fitted a straight line on a log-
probability curve, disputing the existence of subjects with iso-
lated unconjugated hyperbilirubinacmia as a separate popula-
tion.

No single enzyme defect readily explains all of the ob-
served abnormalities. The only consistent defect found in
previous studies is a mild deficiency of the hepatic conjugating
enzyme, uriding diphosphate glucuronyl transferase®. Other
abnormalities that have been reported in subjects with
Gilbert’s syndrome include a mild and fully compensated
state of haemolysis as well as increased hepatic haem
turnover®, In addition hepatic transport anomalies like mildly
abnormal bromsulphalein clearance and indocyanide green
uptake have been noted in association with Gilbert’s -
syndrome. Considering the multiplicity of associated defects,
it appears likely that Gilbert’s syndrome represents a
heterogeneous group of pathogenetic defects.

Gilbert’s syndrome is not associated with any specific
symptoms'”. However, an individual with previously unrec-
ognised Gilbert’s syndrome, who develops an intercurrent
illness eg a febrile illness, may develop more pronounced
hyperbilirubinaemia as a result of caloric withdrawal. Hence
sympltems of the intercurrent illness eg fever, anorexia,
nausea and vomiting, may be wrongly attributed to Gilbert's
syndrome. Indeed, a reduced caloric intake test®, where a two
to three fold increase in plasma unconjugated bilirubin con-
centration is observed within 48 hours of reducing the daily
intake to 400 calories has been recommended 10 confirm the
diagnosis of Gilbert’s syndrome. However, subsequent work
has shown that this 1est is neither sensitive nor specific™.

Recognition of this condition is important 1o distinguish
it from more serious causes of liver function test
abnormalities and to avoid unnecessary investigations. If a
subject has unconjugated hyperbilirubinaemia with otherwise
normal liver function tests, and normal bleod and reticulocyte
counts exclude haemolysis, a presumptive diagnosis of
Gilbert’s syndrome can be made. The subject should then
be foliowed up for the next 12 to 18 months with two to three
visits, during which if no further laboratory abnormalities de-
velop, a definitive diagnosis can be made. The subject can
then be reassured of the excellent prognosis and normal life
expectancy. and physicians can confidently support insurance
and employment applications',
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