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Persistent Elevation of Aspartate Amino
Transferase: Macroenzymes: Case Report

Aspartat Aminotransferazda Israrci Yiikseklik:
Makroenzimler

ABSTRACT Macroenzymes are usually due to the formation of an autoantibody—enzyme complex
that leads to an increase in the amount of circulating enzyme. Macro-aspartate transaminase (macro-
AST) is rarely considered in an asymptomatic patient with isolated elevation of AST.We describe
a case of chronic elevation of serum aspartate aminotransferase (AST) activity due to the presence
of a macro-enzyme form of AST (macro-AST) in a 33 years old woman followed up for 2 years. The
persistent elevation of AST with normal other liver enzyme levels make us to search for the pre-
sence of Macro-AST. Patient serum was screened for the presence of macro-AST using a polyethy-
lene glycol (PEG) precipitation technique. The serum treated with PEG after venipuncture revealed
low free AST activity.We think that the importance of this condition is to avoid unnecessary, time
consuming and expensive clinical and laboratory procedures after diagnosis.
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OZET Makroenzimler otoantikor-enzim kompleksi olusumu sonucu ortaya ¢ikar ve dolasimdaki
enzim miktarinda artigsa neden olurlar. Makro-aspartat aminotransferaz (makro-AST) varligs, izole
AST yiiksekligi olan asemptomatik bir hastada nadiren diisiiniilmektedir. Biz bu ¢aligmada, AST
degerindeki yiikseklik nedeni ile 2 yil siiresince takip edilen 33 yasinda bir kadin hastay: sunduk.
Diger karaciger enzimlerinin normal olmasina ragmen siirekli AST yiiksekliginin saptanmasi ne-
deniyle hastanin serumunda polietilen glikol (PEG) presipitasyon yontemi ile makro AST varlig
aragtirildi ve hastada diisiik serbest AST aktivitesi ortaya ¢ikti. Biz makro-AST nin, tani i¢in gerek-
siz, zaman alic1 ve pahali tetkikleri engellemesi nedeni ile 6nemli oldugunu diisiiniiyoruz.

Anahtar Kelimeler: Aspartat aminotransferazlar; polietilen glikoller; takip ¢alismalar:
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acroenzymes are complexes consisting of normal enzymes or

isoenzymes that are created by polymerization or formation of

complexes with other plasma constituents.! These enzyme forms
are as a rule detected in patients with continuously elevated serum enzyme
activity that cannot be explained and is inconsistent with the general clin-
ical picture.

The aspartate aminotransferase macroenzyme (macroAST) was first de-
scribed in 1978.? Later on, this macroenzyme has been reported in a few
patients with various diagnoses including liver disease, however, it was also
found in healthy subjects.®> The prevalence of macro AST among the pa-
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tients evaluated for isolated elevation of AST is
13.1-60% for adults and 38.6% for children but
overall, the macro-enzymes among the general
population has the prevalence of 0.5-2.5%.* Macro
enzymes can be found in healthy population but
can also be seen in some disease conditions with
higher incidence, such as rheumatoid artritis, mon-
oclonal gammapathy, chronic HVC, resolved acute
hepatitis C, and in allergen injection immunother-
aphy.>®

We describe a case of chronic elevation of
serum aspartate aminotransferase (AST) activity
due to the presence of a macro-AST.

I CASE REPORT

A 33 years old woman was admitted to our hospi-
tal with the complaints of mild fatigue without
fever, arthralgia, myalgia and weight loss. Her
physical examination was normal with normal
vital signs. In her laboratory test, isolated eleva-
tion of AST level was detected. Increased AST lev-
els were first detected about 2 years ago, and up to
this time, she had several times of AST measure-
ments, all of which were fluctuating between 199-
436 U/L. She denied alcohol intake or use of any
hepatotoxic drugs. She had no history of viral
hepatitis or contact with individuals affected by
A, B or C hepatitis. She had not undergone any
transfusions of blood or blood products. Genetic
and autoimmune liver diseases were excluded
with normal results of antinuclear antibody
(ANA), antimitochondrial antibody (AMA),
smooth muscle antibody (SMA), anti-liver-
kidney microsomal antibody (LKMA), ceruloplas-
mine and alpha-1-antitrypsin. Her biochemical
analysis was; ALT 8 U/L (0-55), AST 278 U/L (5-
34), ALP 50 U/L (40-150), GGT 12 U/L (9-36), al-
bumin 4.4 g/dL (3.4-5), glucose 88 mg/dL
(70-100), total bilirubin 0.5 mg/dL (0.2-1.2), cre-
atine phosphokinase 42 U/L (29-168), TSH 3.10
(0.35-4.94). Abdominal ultrasonography showed
normal liver echogenicity, morphology and struc-
ture with normal biliary system.

At this point, the presence of macro-AST
was suggested and ultimately confirmed by

means of a polyethylene glycol precipitation
(PEG) assay.'®

AST activity was determined in serum of our
patient and two control subjects before and after
treatment with polyethylene glycol. To this end,
100 pL serum was added to either 100 uL of PEG
6000 solution (250 g/L in 9 g/L saline) or 100 pL
saline (9 g/L) and held at room temperature for 1
minute prior to centrifugation at 15000g for 10
minutes. AST activity was determined by using Ab-
bott methods on the Architect ¢8000 analyzer on
both the supernatant and the saline dilution. Next,
the polyethylene glycol-precipitable activity
(PPA%) for AST was calculated as: PPA%-= 100 x
[(ASTactivity - ASTactivityPEG) / (ASTactivity)]‘ The
results of the polyethylene glycol precipitation pro-
cedure are shown in Table 1. Our patient demon-
strated that 96% AST activity was precipitated with
polyethylene glycol, confirming the presence of
macro-AST.

I DISCUSSION

Because of its wide tissue distribution, elevated
AST levels have low specificity for any single dis-
ease. Historically, AST has been used clinically to
diagnose hepatitis, myocardial infarction, and
skeletal muscle disease. AST increase in the ab-
sence of ALT increase indicates cardiac or skele-
tal muscle disease. A rare cause of increased AST
is the complexing of AST with an immunoglobu-
lin, producing a macroenzyme that is not cleared
from the circulation. Macro AST does not appear
to be pathological in itself but their presence has
been associated in some case reports with several
pathological conditions such as autoimmune hep-
atitis, unspecified autoimmune diseases.'’"'* Our
patient was asymptomatic and the different inves-

TABLE 1: Effect of polyethylene glycol (PEG)

precipitation.
PEG ASTctiyity (IU/L)+PEG PPA%
Patient 278 10 96
Control 1 200 145 28
Control 2 220 155 30

PPA: Polyethylene glycol-precipitable activity.
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tigations didn’t show any of these pathological con-
ditions.

There are various techniques of detecting
macro-AST."* PEG precipitation technique sepa-
rates proteins by virtue of their solubility and is a
useful method for identifying macroenzymes."
Early recognition of macro-AST, proven by simple
PEG precipitation, can avoid time-consuming and
invasive investigations.

Macro-AST is rare, but it has an important
place in determining the clinical approach to pa-
tients with isolated high levels of AST.* The possi-
bility of a macroenzyme should be considered in
the presence of an unexplained and isolated in-
creased enzyme activity. This biochemical abnor-
mality which does not have any specific treatment
should be noted in medical records of the patient.
It prevents costly and unnecessary investigations.

I REFERENCES
Wiltshire EJ, Crooke M, Grimwood K. Macro- gammopathy: a review of two cases. Dig Dis ~ 11. Otte KM, Stein W. Macro AST. Dtsch Med
AST: a benign cause of persistently elevated Sci 2007;52(5):1197-8. Wochenschr 2000;125(8):216.
aspartate aminotransferase. J Paediatr Child 7 Chung YW, Sohn JH, Baek CH, Kim JP, Jeon  12. Fortunato G, lorio R, Esposito P, Lofrano MM,
Health 2004;40(11):642-3. YC, Han DS, et al. [Macro-aspartate amino- Vegnente A, Vajro P. Macroenzyme investi-
Konttinen A, Murkos J, Ojala K, Salaspuro M, transferase in a patient with chronic hepatitis gation and monitoring in children with persist-
Somer H, Rasénen J. A new cause of in- C]. Korean J Gastroenterol 2006;47(3):229- ent increase of aspartate aminotransferase of
creased serum aspartate aminotransferase 32. unexplained origin. J Pediatr 1998;133(2):286-
activity. Clin Chim Acta 197884(1-2)145-7. g Gollins J, Rter D, Bacon BR, Landt M, Creer 0.
Orlando R, Carbone A, Lirussi F. Macro-as- MH. Macro-aspartate aminotransferase ina ~ 13. Cabrera-Abreu J, Jain R, Robinson P, Edees
partate aminotransferase (macro-AST). A 12- female with antibodies to hepatitis C virus. S, Staughton T. A case of aspartate amino-
year follow-up study in a young female. Eur J Liver 2002;22(6):501-6. transferase macroenzyme. Ann Clin Biochem
Gastroenterol Hepatol 2003;15(12):1371-3. 9. Triester SL, Douglas DD. Development of 2008;45(Pt 3):320-2.
Briani C, Zaninotto M, Forni M, Burra P. macro-aspartate aminotransferase in a patient ~ 14. Stasia MJ, Surla A, Renversez JC, Pene F,
Macroenzymes: too often overlooked. J He- undergoing specific allergen injection im- Morel-Femelez A, Morel F. Aspartate amino-
patol 2003;38(1):119. munotherapy. Am J Gastroenterol 2005; transferase macroenzyme complex in serum
Galasso PJ, Litin SC, O'Brien JF. The 100(1):243-5. identified and characterized. Clin Chem
macroenzymes: a clinical review. Mayo Clin 10, Davidson DF, Watson DJ. Macroenzyme 1994;40(7 Pt 1):1340-3.
Proc 1993;68(4):349-54. detection by polyethylene glycol precipita-  15. Fahie-Wilson M, Halsall D. Polyethylene glycol

Werner T, Vargas HE, Chalasani N. Macro-
aspartate aminotransferase and monoclonal

tion. Ann Clin Biochem 2003;40(Pt 5):514-
20.

Turkiye Klinikleri ] Case Rep 2016;24(3)
265

precipitation: proceed with care. Ann Clin
Biochem 2008;45(Pt 3):233-5.



