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Invited Commentary
Serum Gamma Glutamyltransferase Levels in
Cholestasis of Infancy
K TSE

Abstract

Serum gamma glutamyltransferase (GGT) level in cholestasis of infancy is a complex issue. Experience
and caution are required in its interpretation. The common differential lists mentioned in the literatures,
including different types of Progressive Familial Intrahepatic Cholestasis and bile acid synthetic disorders,
are discussed. Other causes of cholestasis of infancy with normal serum GGT, such as, Smith-LemliOpitz Syndrome, Arthrogryposis multiplex congenita, Renal dysfunction and Cholestasis (ARC) Syndrome
are also mentioned.
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Serum gamma glutamyltransferase (GGT) level in
cholestasis of infancy is a complex issue. GGT is usually
not included in the common liver function test (LFT) of
the local public hospitals. It is done on request even though
extra blood is usually not necessary. The serum
concentration will change with the infant's age. The normal
reference ranges can be up to five to eight times the upper
limit of adult serum levels in the first few days of life, and
even higher in premature infants. The serum GGT levels
decline rapidly and reach adult levels by six to nine months
of age.1 Reference ranges provided with the laboratory
reports vary with the methodology. In the local public
hospitals, when cumulative results are printed on the report,
the reference range will be provided according to the
patient's age when the last blood test was done, i.e., the
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earlier results could be misinterpreted easily. Please consult
your laboratory colleagues for further detail.
There are many causes for cholestasis of infancy.
Idiopathic neonatal hepatitis (INH) is a diagnosis by
exclusion. Most infants with INH will recover completely,
but a small proportion of them may have poor outcome.
Serum GGT at low levels, or within normal reference
ranges, were found to be associated with poor prognosis in
many liver diseases in children.2,3 The list of differential
diagnosis included: Progressive Familial Intrahepatic
Cholestasis (PFIC), Benign Recurrent Intrahepatic
Cholestasis (BRIC), bile acid synthetic disorders, portal vein
obstruction, and congenital hepatic fibrosis.2, 3 Patients with
PFIC and bile acid synthetic disorders are sometimes
misdiagnosed as idiopathic neonatal hepatitis because of
diagnostic availability. PFIC-1 is Byler's disease, due to
mutation of FIC1 gene. PFIC-2 is due to the mutation of
the ATP-dependent bile salt export pump gene (ABCB11).
They are very similar clinically. The serum primary bile
acid concentrations are high. Histologically, there are subtle
differences between PFIC-1 and PFIC-2, e.g., retention of
coarsely granular bile, Byler's bile, in canalicular spaces of
the liver biopsy specimens from patients with PFIC-1.4 The
DNA studies for the mutations of both PFIC-1 and -2 are
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available locally. PFIC is a progressive disease and will
progress to cirrhosis and death. There were some reported
success with ursodeoxycholic acid and surgical diversion
of bile salts from the enterohepatic recirculation. Otherwise,
liver transplantation will be necessary.4 PFIC types 1 and 2
share the same gene loci of Benign Recurrent Intrahepatic
Cholestasis (BRIC) types 1 and 2.1,5 Patients with BRIC
types 1 or 2 will have better prognosis, i.e., not all the infants
with cholestasis and serum GGT at low levels will have
bad prognosis. 1 The serum GGT levels in patients with
PFIC-3, Multidrug Resistance Gene 3 (MDR3)-deficient
disease, are high. 1 Children suffering from PFIC-1 would
have raised GGT levels when there were extensive portal
fibrosis and bile duct proliferation on liver biopsy,3 i.e.,
high serum GGT levels do not exclude PFIC.
Bile acid synthetic disorders are very complex. There
are many enzyme defects reported with cholestasis in
infancy.6,7 Some defects are associated with serum GGT at
low levels, while high serum levels were reported with the
other enzyme defects. 6,7 The most common defect is
3β-hydroxy-C27-steroid oxidoreductase (dehydrogenase /
isomerase) deficiency (3βHSD), accounting for 90% of the
cases in the disorders. The serum GGT level is low in
3βHSD. But the serum GGT level was reported to be high
in the second common bile acid synthetic disorder, ∆4-3oxo-steroid 5β-reductase (5βRD) deficiency, and some
other bile acid synthetic disorders, i.e., high serum GGT
level does not exclude all the bile acid synthetic disorders.
These bile acid synthetic disorders are clinically
indistinguishable from PFIC, but the serum primary bile
acid levels are low. Please consult your chemical pathologist
on the interpretation of serum primary bile acid levels. The
diagnosis of bile acid synthetic disorders is by fast atom
bombardment-mass spectrometry (FAB-MS) analysis and
gas chromatography-mass spectrometry (GC-MS) analysis
of urine.6,7 The tests are not available locally. Cholic acid
replacement can revert the disease progression in these two
bile acid synthetic disorders. Unfortunately, it is not
available in the market as a drug but in special center where
the diagnostic test is available. Without specific replacement
or liver transplantation, most of these patients will die
prematurely. Some of the patients with the other bile acid
synthetic disorders would have their jaundice subsided,
e.g., Cerebrotendinous Xanthomatosis (CTX). CTX may
rarely present as cholestasis of infancy with serum GGT at
low levels. Some patients may have the jaundice resolved
spontaneously while the others may die early. 8,9 The
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survivors will have slowly progressive chronic disease
characterised by dementia and peritendinous xanthomata
i n ad u l t h o o d . E a r l y r e p l ac e m e n t t h e r ap y b y
chenodeoxycholic acid is very helpful. The drug is available
locally. Please consult the literatures for further details of
bile acid synthetic disorders.6,7
A few dysmorphic syndromes may also present with
cholestasis in infancy and serum GGT at low levels.
Smith-Lemli-Opitz Syndrome (SLOS) is due to the
deficiency of 7-dehydrocholesterol ∆ 7 reductase
(7-DHC) which is responsible for the last step for
cholesterol synthesis.10 Cholesterol is the building block
of many substances, including hormones and bile salts.
The patients with SLOS will have characteristic faces
(microcephaly, ptosis, anteverted nares, micrognathia),
growth and mental retardation, 2,3 toe syndactyly, and
other abnormalities. The diagnostic test is blood for
7-dehydroxy-cholesterol which is absent in normal
subjects but high in the patients. The test is available
locally. Early cholesterol supplement may improve the
growth and behaviour, but cholesterol does not cross the
blood brain barrier. Some other cholesterol synthetic
disorders may also present with cholestasis in infancy
but the serum GGT levels were usually not reported.10
Arthrogryposis multiplex congenita, Renal dysfunction
and Cholestasis (ARC) Syndrome was also reported as
cholestasis in infancy with serum GGT at low levels.4 The
prognosis is poor.
Family history is important and the above-mentioned
diseases are generally autosomal recessive in inheritance.
Some of them may have dysmorphic features. It is advisable
to check serum GGT levels in patients with cholestasis.
There is an article in this issue of journal on the dynamic
of serum GGT in cholestasis of infancy.11 Please be aware
that the reference ranges used may vary with methodology.
The dynamic of serum GGT in cholestasis may have
prognostic implication. Prompt diagnosis and specific
treatment are necessary for PFIC and bile acid synthetic
disorders.
From time to time, there are patients with serum GGT
levels fluctuating around the normal reference ranges. Other
infants may have short lasting cholestasis, and high serum
liver enzymes but serum GGT levels within normal
reference ranges. Patients should receive holistic care.
Diagnosis and prognosis are not solely dependent on single
laboratory result. Please consult the experts in the field for
further details. There are still lots of mysteries in Medicine.
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