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A 36-year-old female came to our clinical labora-
tory for a general health check up. She was not
feeling ill and she did not have any history of sig-
nificant illnesses in the past. Routine tests in-
cluded complete blood count, kidney function,
liver function, lipid panel, uric acid, fasting blood
glucose, thyroid function tests, and urine routine
and microscopy.
All her parameters were normal except serum

aspartate aminotransferase (AST) level, which was
significantly raised with a value of 195U/L
(Reference range: 7 to 42 U/L). Other liver indices
such as serum alanine transaminase, alkaline
phosphatase, and bilirubin were in normal range.
The patient was enquired about the factors that
might have raised her AST level. There was no his-
tory of drug intake, and the patient denied use of
alcohol, illicit drugs, and herbal medications. Her
hepatic imaging revealed normal liver morphology
with no evidence of steatosis. She was then coun-
seled for repeat testing of serum AST after one
month, when her repeated serum AST was 220
U/L. She was advised to consult a gastroenterolo-
gist and was asked to have a laboratory work-up
for all etiologies of hyperaminotransferasemia.

Her coagulation profile was normal, as were the
peripheral blood smear and creatinine phosphoki-
nase level. Viral and autoimmune liver disorder
testing was also normal. A test for celiac disease
was negative. To rule out the possibility of any in-
terference in our assay system, her serum sample
was sent to another laboratory, which also
showed a raised value of AST. Analysis of AST was
performed both with and without pyridoxal phos-
phate in the reagent.
All these results raised the possibility of

macroAST. We verified the possibility of macroAST
in our patient’s serum using polyethylene glycol
(PEG) precipitation method. Patient serum was
subjected to precipitation with PEG 6000 immedi-
ately after collection. Two hundred microliters of
25% PEG was added to equal quantity of serum
sample and fully mixed. It was then centrifuged at
1500 g for 30 min. The supernatant was isolated
for AST analysis which yielded the value of 23 U/L,
which is within normal range. PEG precipitable ac-
tivity of more than 89% was noticed when com-
pared to AST value measured on same day before
PEG precipitation. This decrease in serum AST in
our case after PEG treatment can be due to the
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effect of PEG and not due to presence of macro
enzyme. Therefore, control studies on other sam-
ples with raised AST were conducted to investi-
gate this observation (Table 1). No effect of PEG
was seen in the control sample. Finally the diagno-
sis of macro-enzyme (macroAST) was made, and
patient counseled.
MacroAST forms when circulating immunoglob-

ulin G (IgG) or immunoglobulin A (IgA) complexes
with AST that results in a higher molecular weight
molecule, which remains in circulation (1).
Laboratory diagnosis of macroAST can be done by
gel filtration chromatography, ultracentrifugation,
use of protein A or protein G beads and use of
polyethylene glycol (PEG) to precipitate the
macroAST (2). PEG precipitation method can easily
be performed in most of the clinical laboratories.

PEG precipitation is very cost effective when

employed early in the workup, compared to other

diagnostic workup of increased aminotransferase.

AST recovery of 50% (median) with reference in-

terval of 26% to 88% after PEG treatment was

found in a study of reference range for AST after

PEG precipitation (3). Several studies (4) have sug-

gested the percentage PEG precipitable activity

cutoff point of 73% for macroAST, and 18%–53%

reference range for normal AST.
MacroAST has been rarely found to be associ-

ated with diseases like ulcerative colitis and mono-

clonal gammopathy of undermined significance.

Usually, it is a benign condition with no clinical sig-

nificance (5).
Incorporation of early testing for macroAST by

clinical laboratories in any sample with raised AST

is cost effective compared to testing for all etiolo-

gies of raised AST.

CONCLUSION

Patients having persistently raised AST level

without other abnormal liver indices should be

tested for macroAST. Early diagnosis of macroAST

avoids unnecessary investigations or invasive pro-

cedures and decreases patient anxiety.
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Table 1. Polyethylene glycol-precipitable activ-
ity (PPA) of case and control.

AST-activity (IU/L)

Without PEG With PEG %PPA

Case 220 23 89

Control 1 121 67 45

Control 2 98 49 50
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