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A 47-year-old non-alcoholic African-American woman was diagnosed to have multiple myeloma
in December 1995. She received several cycles of chemotherapy with melphalan and prednisone.
Initial days of chemotherapy were punctuated by recurrent hospital admissions for vomiting and
abdominal discomfort, presumably due to chemotherapy. Serum amylase and lipase levels
remained within normal limits during these admissions. Eighteen months after the initial diagno-
sis, she developed shortness of breath and left-sided chest pain. Serum lipase and amylase levels
were normal. Computed tomography (CT) of the chest revealed a left intrathoracic pleural mass
and bilateral effusions. Palliative radiotherapy was given to the left hemithorax, in addition to
another cycle of chemotherapy.

Six weeks later, the patient developed abdominal distension and vomiting. Physical
examination revealed a toxic-looking woman with moderate ascites. Laboratory values on the day
of admission were as follows: leucocytes 6.7 x 10/l, serum calcium 8.8 mg/dl (normal 8.5-10.5)
serum lipase 114 IU/l (normal 4-24) and a serum amylase of 2306 IU/l (normal 44-128). A CT
scan of the abdomen showed ascites with a large intra-abdominal mass on the left side. The pan-
creas was normal. Magnetic resonance imaging of the abdomen and pelvis supported CT scan
findings. Abdominal sonogram was negative for gallstones. Ascitic fluid cytology revealed malig-
nant plasma cells. Ascitic fluid amylase was 8500 IU/l.

Questions

1 What are the possible explanations of elevated amylase in a patient with multiple myeloma?
2 What additional test(s) would be useful?
3 What is the probable cause of elevated serum lipase in this patient?
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Answers

QUESTION 1

Acute pancreatitis should be the first consid-
eration in such a patient, as acute pancreatitis
secondary to hypercalcaemia is known to com-
plicate the course of multiple myeloma.' How-
ever, in our patient, none of the imaging stud-
ies showed any evidence of pancreatitis.
Although a normal CT scan need not necessar-
ily rule out acute pancreatitis, two other
considerations are important:
* Macroamylasaemia. In a healthy individual,

the serum amylase is the net balance
between amylase production from the pan-
creas (P-isoamylase: 40%) and salivary
gland (S-isoamylase 60%) and clearance by
kidneys or reticuloendothelial system.2 In
certain individuals the amylase binds to
proteins or immunoglobulins so that high
molecular weight amylase is not cleared by
kidneys, resulting in elevated serum amy-
lase. In patients with multiple myeloma with
elevated circulating immunoglobulins, mac-
roamylase should be considered as a cause
of hyperamylasaemia.

* Salivary hyperamylasaemia. Structural al-
teration in chromosome 1 where the salivary
amylase gene is located, have been observed
in myeloma cells.3 4 Such alterations lead to
uncontrolled production of amylase by these
malignant cells, leading to elevated serum
amylase. This is extremely rare and only a
handful of cases have been published. How-
ever, for reasons not well elucidated, such
ectopic amylase production has only been
reported in cases of metastatic multiple
myeloma. Ectopic salivary amylase produc-
tion is well recognised from benign ovarian
cysts and papillary cystadenocarcinomas
and rarely in carcinoma of lung, colon and
thymomas.2 There is only one case report of
ectopic production of P-isoamylase in a
patient with breast cancer.' These tumour-
derived amylase molecules may have a
different amino acid composition from nor-
mal amylase

Table Causes of elevated isoamylases

P amylase S amylase

Acute pancreatitis' Parotitis
Chronic pancreatitis Anorexia nervosa, bulimia
Pancreatic cancer Ectopic pregnancy, salpingitis
Pancreatic trauma Chronic alcoholism3
Intestinal ischaemia and infarction2 Ectopic production of amylase
Intestinal obstruction2 Ovarian cysts
Intestinal perforation2 Papillary cystadenocarcinoma of ovary

carcinoma lung, colon, myeloma
Renal failure4 Renal failure4
Postoperative period Postoperative period

Serum amylase can, rarely, be normal in acute pancreatitis (if there is massive pancreatic necro-
sis, delay in estimating serum amylase after the onset of symptoms, or if acute pancreatitis is sec-
ondary to hypertriglyceridaemia)
2 Elevated serum amylase level is due to leakage of amylase from the bowel lumen into serum and
the levels are rarely more than three times normal
3 10% of chronic alcoholics have elevated salivary amylase; these individuals are at risk of acute as
well chronic pancreatitis
4 Renal failure results in elevation of both P- and S-amylase. Serum lipase can also be elevated in
renal failure (the elevations in amylase and lipase are seldom more than three times normal)

QUESTION 2
Urine amylase and isoamylase estimation, with
either electrophoresis or chromatography,
would be useful. Elevated urine amylase in a
patient with hyperamylsaemia effectively rules
out macroamylasaemia and suggests a P- or
S-isoamylase elevation. Likewise, a normal to
low urine amylase in a patient with elevated
serum amylase is indicative of macroamylasae-
mia, though rarely some salivary-type amylase
can be cleared slowly, resulting a low urinary
clearance similar to macroamylase. Apart from
diagnosing macroamylasaemia, estimation of
urine amylase or amylase creatinine clearance
has no other clinical use. Twenty-four hour
urine amylase in our patient was 17 400 IU/l
which excluded the possibility of macroamyla-
saemia as the cause of elevated serum amylase.
Isoenzyme estimation can determine the

type of amylase (S or P) that is elevated. Elec-
trophoresis can also detect macroamylase. In
the patient described here the serum amylase
was almost entirely composed of S-amylase
(98%) with a low P-isoenzyme. There was no
macroamylase. It is most likely that the source
of elevated amylase in our patient was ectopic
production of S-amylase from the myeloma
cells. It is interesting that, despite the presence
of metastatic tumour, this patient did not have
hyperamylasaemia on previous admissions. It is
possible that the radiotherapy to the thoracic
wall may have triggered the structural altera-
tion in the tumour cells leading to salivary
amylase production.6 The causes of elevated
isoamylases are highlighted in the table.

QUESTION 3
The probable cause of elevated serum lipase in
this patient is macrolipase. For all practical pur-
poses, the pancreas is the only source of serum
lipase and hence elevated serum lipase is
considered to be a more specific marker for pan-
creatitis (gastric lipase contributes minimally to
serum lipase). Elevated serum lipase in the
absence of pancreatitis is seen in renal insuffi-
ciency and in surgical conditions of the abdo-
men, such as bowel obstruction and perforation,
and ischaemia. However, there are two well-
documented reports of elevated serum lipase in
patients with high immunoglobulins as a result
of immunoglobulin-lipase complex forma-
tion.7 8 Lipase levels in one of these patients
returned to normal after correction of hyperim-
munoglobulinaemia. It is likely that hyper-
lipasaemia in our patient was due to macrolipase
formation, although we did not confirm it by
chromatography. Our patient had a downhill
course and developed fulminant sepsis and
multi-organ failure and died within 2 years of
diagnosis of multiple myeloma.

Final diagnosis

Macroamylasaemia, due to ectopic production
of S-amylase from myeloma cells, and hyperli-
pasaemia, due to macrolipase formation, in a
patient with multiple myeloma.

Keywords: multiple myeloma; hyperamylasaemia; hy-
perlipasaemia
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An enlarging abdominal mass
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A 69-year-old farmer's wife presented with a 3-month history of a swelling over the lateral
abdominal wall. Examination by her general practitioner suggested a diagnosis of lipoma but the
lump grew rapidly over the ensuing weeks and the possibility of malignant change was raised.
Therefore a CT scan was performed (figure).

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ iv.
Figure Abdominal CT scan

Questions

1 Describe the CT scan appearances.
2 Suggest the most likely diagnosis?
3 How does this condition normally present?
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