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Macroamylasemia in a 4-year-old girl with abdominal pain
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= Abstract =

Macroamylasemia is a benign condition characterized by abnormally large-sized serum amylase; it has been reported to
occur in 1-2% of the population. In macroamylasemia, a macromolecular complex consisting of amylase linked to immuno-
globulins circulates in the plasma and usually causes hyperamylasemia with low or normal amylasuria. Macroamylasemia
is extremely rare in children. We report a case of a 4-year-old girl with abdominal pain and macroamylasemia, who was
initially misdiagnosed as having acute pancreatitis. Failure to immediately identify macroamylase as the cause of the
unexplained but benign hyperamylasemia can lead to the misdiagnosis of the condition, necessitating costly analyses for
ruling out pancreatic disease and unnecessary prescriptions such as fasting and intravenous replacement therapies, as was

observed in our patient. (Korean J Pediatr 2009;52:1283-1285)
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Introduction

Macroamylasemia is a benign condition characterized by
a serum amylase activity increase due to circulating
macroamylase complexes whose large size prevents its

19 1t cannot be consistently correlated

urinary excretion
with any particular disease state, and should be regarded
as a benign chemical derangement. The clinical importance
of macroamylasemia is the confusion of this condition with
other causes of hyperamylasemia and its prevalence in the
population, comprised between 1 and 2% Y. This condi-
tion should be considered in any patient with elevated
levels of serum amylase activity whose serum lipase and
urine amylase levels are normal because its detection can
obviate a prolonged diagnostic workup. Confirmation rests
on the demonstration of a macromolecular amylase com-
ponent in the serum by means of chromatography, ultra-
centrifugation and electrophoresis”. In this report, we
describe a 4-—year—old girl with abdominal pain and
macroamylasemia confused with acute pancreatitis because

of high serum amylase value.
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Case report

A 4—year—old girl was admitted to our hospital with
4—day history of abdominal pain and low grade fever. The
abdominal pain was localized in periumbilical area of
abdomen. There were no associated symptoms, such as
rash, arthritis, vomiting, or diarrhea. The past medical
history of her and parents was unremarkable. She had no
recent travel or animal contact history. On physical exami-
nation, she appeared acutely ill. Her axillary temperature
was 37.0C, respiratory rate 20 breaths per minute, heart
rate 90 beats per minute. Breath sound was clear. His
abdomen was soft without hepatomegaly. Mild tenderness
on periumbilical area without rebound tenderness was
noticed. The laboratory tests were as follows: peripheral
white blood cell count 9,300/mm® with 44% neutrophils and
49% lymphocytes, hemoglobin 12.3 g/dL, platelet count
320,000/mm?, ESR 23 mm/h, C—reactive protein 1.28 mg/
dL (reference value <8.0 mg/dL), aspartate aminotrans-
ferase 26 IU/L, alanine aminotransferase 12 IU/L, total
protein 7.2 g/dL, albumin 4.1 g/dL, total bilirubin 0.6 mg/dL,
total cholesterol 179 mg/dL, alkaline phosphatase 400 IU/L,
glucose 113 mg/dL, urea nitrogen 11.1 mg/dL, creatinine
0.4 mg/dL, serum amylase 687 U/L, and lipase 31 U/L.
Immunoglobulin levels, anti—nuclear antibody, rheumatoid
factor, and complements levels were normal.

The child was given nothing by mouth and was started on
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intravenous fluid therapy. On the second hospital day, she
appeared to be stable and complained only of hunger. We
examined her abdomen with unremarkable findings. As
serum amylase value continued to be abnormally high (>700
U/L), abdominal ultrasonography and computed tomography
(CT) were performed to rule out acute pancreatitis. Results
of abdominal ultrasonography and CT were normal. The
amylase/creatinine clearance ratio, obtained on the fourth
day of hospitalization, was 0.48% (normal 1—4%). Her
serum amylase isoenzyme pattern by electrophoresis
showed a broad abnormal pT }eak toward the side of
positive pole compared with regular salivary and pancreatic
fractions (Fig. 1). The child was discharged after macro-
amylsemia was diagnosed. She was followed up for 12
months without symptom and her serum amylase level

remained high.

Discussion

It has been emphasized that serum amylase elevations
are not specific for pancreatic diseases and that these
elevations can occur in other intra— or extraabdominal
processes that need to be differentiated from pancreatic

diseases?. Extrapancreatic conditions which can cause

(-) Control serum (+)

P1 S1

Patient’s serum

Fig. 1. Electrophoretic separation of serum amylase isoenzymes.
P, pancreatic; S, salivary

hyperamylasemia are lesions of salivary glands, intestine,
liver, and metabolic derangement such as diabetic keto-
acidosis. Chronic elevations may occur with renal failure,
liver disease, pregnancy, head injury, and rarely macro-
amylasemia.

In 1967, Berk et al.? reported that macroamylasemia
can be the cause of the elevated serum amylase activity
which was initially described by Wilding et al.V in 1964.
Wilding et al. described the presence in circulating blood
of an enzymatically active macromolecular amylase com-
plex whose large size precluded its ready excretion by
kidney. The long serum half—life of macroamylase results
in an elevated amylase value. An abnormally low amylase/
creatinine clearance ratio [Cun/Ccr% = (urine amylase/
serum amylase) X (serum creatinine/urine creatinine) <
100 (normal 1-4%)] reflects the retention of these large
complexes by the kidney”. In our case, amylase/creatinine
clearance ration (0.48%) was compatible with a diagnosis
of macroamylasemia. Therefore, macroamylasemia should
be considered in the differential diagnosis of patients who
have persistently high level of serum amylase but do not
exhibit any clinical symptoms of pancreatitis or salivary
gland inflammation.

The pathogenesis of macroamylasemia is unclear.
Complex formation with IgA type immunoglobulin was
reported in 92% of the patients with macroamylasemia® 9,
No IgM, IgE, or IgD macroamylases have been identified.
The complex can be formed with either kappa or lambda
type IgA®?. The etiology and natural history of macro-
amylasemia is unclear. It has been shown to occur in
patients with intestinal disease, such as celiac disease or

1,5, 8-10)

inflammatory bowel disease . It also has been re-

ported in patients with autoimmune disease, such as sys-
temic lupus erythematosus (SLE) and rheumatoid arthritis,

5,9, 1D

and malignant disease Interestingly, macroamyla-

semia decreased or resolved after remission of the related
disease™ '”.

Approximately 1.5% of adults, non alcoholic hospitalized
patients had macroamylasemia. The ratio of macroamyla-
semia in 2,900 patients with hyperamylasemia is higherlg).
In pediatric population, few cases of macroamylasemia
have been reported although population studies have not

. 10-13
been carried out )

. To our knowledge, two cases of
macroamylasemia were reported in Korea, one of them
was a case of a 17—year—old female diagnosed with

macroamylasemia and acute appendicitis and the other was
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a case of 68—year—old male with alcoholic liver cirrhosis
and macroamylasemia'® ¥

Several methods have been proposed to determine the
presence of macroamylase complexes in human serum:
column chromatography, thin—layer chromatography, elec-

568912 Aq in our

trophoresis, and ultracentrifugation
case, the diagnosis of macroamylasemia can be made on
electrophoresis by the presence of a band that usually
migrates slower or faster than normal amylase or gives
diffuse pattern.

While abdominal pain is a common complaint in patients
with macroamylasemia, the association itself does not
establish a causal relationship between the two”. The
presence of abdominal pain in patients with macroamyla-
semia is not surprising, as this was the primary reason for
testing serum amylase level. In our patient, macro-
amylsemia persisted in spite of the absence of abdominal
pain during follow—up.

In patients with an acute disease which may be as-
sociated with hyperamylasemia, the presence of macro-
amylase could make diagnosis difficult or confuse the
clinician. This report emphasizes that macroamylasemia
should be considered even in children when hyperamyla-
semia is detected in unusual clinical circumstances. The
amylase/creatinine clearance ratio may be a rapid and
inexpensive screening test to preclude unnecessary test
and therapy.
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