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An easy method for diagnosing macro-aspartate aminotransferase:
A case series
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ABSTRACT

Macro-aspartate transaminase (macro-AST) must be considered when the aspartate transaminase (AST) level is
chronically high without any liver, cardiac, or muscle disease. Many specialized laboratory techniques have been
recommended for diagnosing macro-AST, including the polyethylene glycol immune precipitate technique, which
is simple. This study presents a considerably easier method based on the studies of Davidson and Watson and
Castiella et al. Our method is based on the decrease in the plasma AST level after storage of the macroenzyme at
2-8°C for 5 days, and has the advantages of low cost, reliability, and practicality at any health center. In our eight
cases of macro-AST, the AST activity at day 6 had decreased by more than 50% from day 1. This method is practical
for primary healthcare facilities because of its easy application and accurate results, and obviated the need for un-

necessary tests after diagnosis.
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INTRODUCTION

Macroenzymes are high-molecular-weight compounds
that are created by polymerization or formation of com-
plexes with other plasma constituents. Macro-aspartate
aminotransferase (macro-AST) is a high-molecular-
weight form of aspartate transaminase (AST) (250 kDa)
that is produced by formation of a complex with im-
munoglobulins (IgG, IgA, or IgM) (1). The serum AST ac-
tivity is one of the basic biochemical parameters used
in the diagnosis of liver disease in adults and children.
While increased AST activity is generally interpreted as
indicative of liver disease, it can also be elevated in the
presence of muscle and renal pathologies or hemolytic
processes (2). The polyethylene glycol method (PEG)
is frequently used to detect macro-AST in plasma. This
is based on the principle that macromolecules can be
precipitated (3). Alternatively, macro-AST can be diag-
nosed using electrophoresis or chromatography (4). As
macro-AST is a rare condition and diagnostic methods
cannot be performed in many centers because of their
high cost, the diagnosis is usually delayed, and many
unnecessary procedures can be performed on children

before the diagnosis is made (5). This has necessitated
the development of practical methods for diagnosing
macro-AST.

Our method is based on the decrease in the plasma AST
level after storage of the macroenzyme, which is less
stable, at 2-8°C for 5 days. This method is practical for
use in any health center because of its low cost and reli-
ability (1,6). We applied this method in eight patients
with isolated high AST levels to evaluate its ability to
diagnose macro-AST.

CASE PRESENTATIONS

Patients and methods

The patient group included eight children between 4
and 72 months of age who were admitted to our De-
partment of Pediatric Gastroenterology, Hepatology,
and Nutrition between January 2013 and January 2014.
All of the patients diagnosed with macro-AST under-
went physical examinations and measurement of labo-
ratory parameters, including alanine aminotransferase,
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AST, gamma glutamyl transpeptidase, total and conjugated
bilirubin concentration, a complete blood count, immuno-
globulins, viral hepatitis markers [anti-cytomegalovirus (CMV)
IgM, CMV DNA, Epstein Barr virus (EBV)-specific IgM, Parvovi-
rus B19 IgM, hepatitis B virus surface antigen (HBsAg), anti-HBs,
anti-hepatitis C virus IgM, anti-human immunodeficiency virus
(HIV)], anti-nuclear antibody, anti-smooth muscle antibody, liv-
er kidney microsomal type 1, serum ceruloplasmin levels, anti-
gliadin antibodies, anti-endomysium antibodies (IgA and IgG),
the sweat test, reducing agents in the urine, serum alpha-1 an-
titrypsin, amino acid, alpha fetoprotein, and acid phosphatase
levels, urine organic acid levels, and liver ultrasonography (US)
to exclude accompanying liver disease. In all patients, creatine
kinase (CK) and CK-MB were also determined to exclude mus-
cle or myocardial disease. There was no history of drug abuse
or pharmacotherapy in any patient.

The control group consisted of healthy children from our
well-child outpatient clinic and healthcare personal from our
hospital. These subjects had no complaints or symptoms, and
included children with normal physical examinations, trans-
aminases, and prothrombin times, and no change in liver echo
structure on a baseline gray-scale US.

The method recommended by Davidson and Watson (1) and
Castiella et al. (6) for the diagnosis of macro-AST was performed
in eight cases with known isolated high AST levels followed by
a diagnosis of macro-AST. First, two 2-mL blood samples were
collected in two separate tubes simultaneously from each case.
The AST activity in one of the blood samples was determined
immediately, while the other blood sample was stored at 2-8°C
for 6 days before being assayed. For each case, a separate con-
trol case that matched the AST activity was run first and shown
to be normal. Two 2-mL blood samples were also collected
from the control and measured similarly. The AST activity of the
cases and controls at days 1 and 6 were compared.

RESULTS

The eight cases included four females and four males, ranging
in age from 4 to 72 months. Table 1 shows the AST activities of
the cases and matched controls on days 1 and 6. On day 6, the
AST activities of the eight cases with macro-AST were reduced
by more than 50% as compared to the values on day 1, while
a decrease of less than 5% was observed in the control cases.

None of the children had symptoms of liver disease, and their
physical and psychomotor development was normal. Liver ul-
trasound did not show any pathology. Infections with viruses
(HBV, HCV, CMV, EBV, Parvovirus B19, and HIV) and selected
metabolic disorders (galactosemia, tyrosinemia, congenital al-
pha-T-antitrypsin deficiency, Wilson's disease, and cystic fibro-
sis) were excluded. None of the patients had biochemical signs
of cholestasis (normal conjugated bilirubin concentration and
blood serum GGT activity) or muscle pathology (normal serum
creatinine kinase activity).
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DISCUSSION

Since macroenzymes are seen more frequently in adults with
autoimmune diseases such as systemic lupus erythematosus,
rheumatoid arthritis, ankylosing spondylitis, and ulcerative
colitis, it is thought that impaired immune tolerance and an
increased tendency for autoimmune diseases play a role in
their pathogenesis (7). However, the pathogenesis of macro-
enzymes remains unclear, and no genetic tendency has been
described (8). The situation is different in children, in whom AST
is not generally accompanied by other diseases. While macro-
AST is more frequent in adults, isolated macro-AST is more fre-
quent in children (1).

Although macro-AST is rare, it has an important place in deter-
mining the clinical approach to patients with isolated high lev-
els of AST. Detection of this biochemical abnormality obviated
the need for expensive tests and unnecessary interventional
procedures, including liver biopsies (9).

Macroenzymes in serum can be detected using electrophore-
sis, PEG methods, heat stability measurements, and gel chro-
matography (10). While the PEG method described by David-
son and Watson (1) is used most commonly, many laboratories
and health centers cannot perform this test. Consequently, the
limited access to diagnostic tests has resulted in the develop-
ment of more practical techniques for diagnosing macro-AST.
Davidson and Watson (1) and Castiella et al. (6) observed that
the AST activity of blood samples containing macro-AST that
were stored at 2-8°C for 5 days decreased by 65% starting at 48
h, while the decrease in controls over the same period of time

Table 1. AST levels in the patient and control groups

AST day 1 AST day 6 Decrease (%)
1. Patient 120 48 60
Control 39 37 5
2. Patient 89 43 517
Control 32 32 0
3. Patient 78 33 57.7
Control 34 33 29
4. Patient 189 91 519
Control 29 29 0
5. Patient 133 50 624
Control 38 36 5
6. Patient 91 30 67
Control 27 26 37
7. Patient 93 38 59.1
Control 36 36 0
8. Patient 155 51 67.1
Control 38 37 26

AST: aspartate aminotransferase; normal range, 0 to 40 U/L.
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was less than 2%. We also used this method to detect macro-
AST in the eight cases with isolated high levels of AST included
in this study after eliminating possible liver, cardiac, and renal
diseases as causes. In all eight cases, the AST decreased by
more than 50%, while the decrease in the controls was less
than 5%. The low stability of macro-AST was the greatest factor
in this decrease. Although eight cases might seem to comprise
a small study population, it is actually a large sample because
isolated macro-AST is rare in pediatric patients.

Although macro-AST is seen infrequently in children, it is im-
portant to determine the cause of isolated high AST levels.
Given the limited availability of diagnostic methods in primary
and secondary healthcare facilities, these children can undergo
many invasive tests without making a diagnosis of macro-AST.
The easy application and accuracy of this method, which has
been described previously, shows it to be practical for primary
healthcare facilities. Nevertheless, the accuracy of this method
must be verified in a larger case series.
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