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Objective: To study effectiveness of serum pancreatic
alpha amylase as a diagnostic marker in screenling for
acute pancreatitis

Methods: This study was set as a pilot study. Tatal 13
patients with elevation of serum alpha amylase level
caused by diverse diseases were included. Serum from
each subject was determined for alpha amylase, lipase
and pancreatic amylase level. Diagnostic property of each
chemical determination was presented as sensitivity,
specificity, false positive and false negative.

Result: Considering serum alpha amylase determination,
sensitivity, specificity, false positive and false negative were
100 % 60 % 40 % and 0 % orderly. Concerning serum
lipase determination, sensitivity, specificity, false positive
and false negative were 66.7 %, 50 %, 30 % and 33.3 %
orderly. While sensitivity, specificity, false positive and false
negative of pancreatic alpha amylase were 100 %, 70 %,
50 % and 0% respectively.

Conclusions: Pancreatic alpha amylase determination
is overall similar to serum amylase determination in
screening for acute pancreatitis. However, implication to
other settings is still limited due to rather few subjects
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according to the nature of pilot study. Further complete
study is recommended.
Key word: acute pancreatitis, amylase

Wasanniflunsdnsihses dedunisanirdeyaldlganiu
Fagrvalnrvdauarnanisdnmasysoduifludeian ity
prdnAty: TeafLsaus NIaULLLIBILWAL, amylase

ASUATUNTNWAT 2544; 16(3). 160-164

Srinagarind Med J 2001; 16(3), 160-164

Given to the best of our knowledge. there are
no official reports on the incidence or prevalence of
pancreatic disease in Thai population. However, consi-
dering acute pancreatitis in the United States, there are
about 5,000 new cases per year with a mortality rate of
about 10 percent. These number maybe understimate
dramatically the true incidence and prevalence, since non
alcoholinduced pancreatitis was largely ignored .

In addition, owing to the lack of specificity of symp-
toms and signs of pancreatic diseases and the difficuly in
direct examination of pancreas, may necessitate the
precise and early diagnosis of pancreatic disease®. To
certain extent, a presumptive diagnosis is mainly depen-
dent on elevation of blood amylase levels, which in turn, is
proven not a specific test, particulary, when used as a sole
diagnostic test ®. For instance, patients with acute
pancreatitis and renal failure, single blood test is proven
to be unreliable for the diagnosis of pancreatic disease*.

Table 1. Details of subjects in this study.

Since the clinical applications of pancreatic alpha
amylase have not been studied systematically in Thailand.
Its specificity and sensitivity in application for a variety of
diseases should be studied thoroughly. In this study, the
authors determined the effectiveness of serum pancreatic
alpha amylase as a diagnostic marker in screening for
acute pancreatitis comparing to other basic markers as
serum amylase and serum lipase.

Materials and methods

This study was set as a pilot study. Total 13 patients
with elevation of serum alpha amylase levels caused by
diverse diseases were included (Table 1). Serum from
each included subject was sent to the laboratory for new
deternination for alpha amylase, lipase and pancreatic
amylase level. Diagnostic propety of each chemical
determination was presented as sensitivity, specificity, false
positive and false negative.

Serum Serum Serum lipase Acute
Number Sex amylase* pancreatic (U/L) pancreatitis®*
(U/L) amylase (U/L)
1 Female 131 15 20 No
2 Female 238 99 99 No
3 Male 2077 934 1962 Yes
4 Male 1719 792 247 Yes
5 Female 239 97 53 Yes
6 Male 116 28 42 No
7 Female 107 22 18 No
8 Female 600 217 608 No
9 Male 99 12 22 No
10 Female 117 59 55 No
11 Female 328 60 55 No
12 Female 175 50 43 No
13 Female 224 74 489 No

Normal value

a.serum amylase, 0 - 220 U/L

b.serum pancreatic amylase, 0 - 60 U/L
c.serum lipase, 0 - 53 U/L

“new determination at the same time as the two left tests **definite diagnosis
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Subject selection

Total 13 patients presented with hyperamylasemia
were selected into this study. Finally, from 13 subjects, 3
subjects were definitively diagnosed to have acute
pancreatitis by clinical diagnosis (clinical history, physical
examination, laboratory investigation and imaging studyy).
The other 10 left subjects were diagnosed to have other
diseases: 2 with cholecystitis, 1 with chronic pancreatitis,
1 with cholangitis, 1 with spontaneous bacterial
peritonitis, 1 with stomach cancer, 1 with choangiocar-
cinoma, 1 with pelvic fracture, 1 with pancreatic psuedocyst
and 1 with systemic lupus erythematosus.

Laboratory investigation

The determinations for amylase and lipase levels in
this study were performed by commercial assay kits
(Boehringer Manheim) on automated clinical analyzer,
Hitachi. The pancreatic alpha amyiase in this study was
performed by a new enzymatic colorimetric assay
(Boehringer Manheim) on automated clinical chemistry
analyzer, Hitachi. The activity of human salivary alpha
amylase is inhibited by two different monoclonal antibod-
ies (mouse) in the reagent without affecting the pancreatic
alpha amylase in the first step. Then defined oligosac-
charides such as 4,6 - ethylidene - (G7) p-nitrophenyl -
(G1) - alpha, D - maltoheptoside (ethylidnee - G, PNP) are
cleaved under the catalytic acton of pancreatic alpha
amylases. The measuring/reportable range of this assay
is 0 - 60 U/L.

Results

The details of 13 patients included in this study were
presented in Table 1. There were 4 males and 9 females.
Considering serum alpha amylase determination,
sensitivity, specificity, false positive and false negative
were 100 %, 60 %, 40 % and 0 % orderly (Table 2).
Concerning serum lipase determination, sensitivty,
specificity, false positive and false negative were 66.7 %,
50%, 30% and 33.3% orderly (Table 3). While sensitivity,
specificity, false positive and false negative of pancreatic
alpha amylase were 100 %, 70 %, 50 % and 0 % respec-
tively (Table 4). Applying combination of the test, the
diagnostic activities were shown in Table 4.

Discussion
In human serum, the alpha amylase (1,4-
Dglucaglucanohydrolase,EC:3.2.1.1)consists of many
isoenzymes which are produced mainly in pancreas (pan-
creatic alpha amylase) and salivary glands (salivary alpha
amylase)®. These two isoenzymest share some common
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Table 2. Diagnostic activity of serum alpha amylase in
this study.

Acute pancreatitis

Level
yes no
> 220 I/U 3 4
<220 1/U 0 6

Table 3. Diagnostic activity of serum lipase in this study.

Acute pancreatitis

Level
yes no
>531/U 2 5
<531/U 1 5

Table 4. Diagnostic activity of serum pancreatic alpha
amylase in this study.

Acute pancreatitis

Level
yes no
>601/U 3 3
<601/U 0 7

Table 5. Diagnostic actvities from combination of the tests.

Combination Sensitivity ~ Specificity
1. Amylase and lipase 66.7 % 88 %
2. Amylase and pancreatic
amylase 100 % 80 %
3. Lipase and pancreatic
amylase 66.7 % 85 %
4. Amylase and pancreatic
amylase and lipase 66.7 % 94 %

properties, such as digestion of starch and glycogen, and
possession of similar amino acids sequences but different
carbohydrate moiety ¢”. The pathological processes, which
occur in both pancreas and salivary glands, can change
blood pancreatic alpha amylase level as well as blood sali-
vary alpha amylase level 8. The measurement of blood
pancreatic alpha amylase level is more reliable to be used
as a diagnostic marker for pancreatic diseases when
compared to the total amylase level because it can help
physicians to exclude nonpancreatic causes from others
in case of hyperamylasemia®
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Concerning clinical points of view, it is difficult to per-
form the direct examination of pancrease and the nonspe-
cific symptoms and signs of pancreatic diseases do not
aid the physician to arrive the correct diagnosis promptly.
In case of boarder-line high amylase level without classic
symptoms and signs, blood amylase seems not to be a
good diagnostic marker 2%, Many patients with chronic
pancreatitisdo not have elevated biood amylase lelvels .
In such circumstances, neither blood amylase level nor
pancreatic amylase can detect abnormality ''2. Moreover,
Total serum amylase levels are highly variable in chronic
pancreatits and carcinoma, threrefore, they are of little
diaagnostic values 3. Mergener and Baillis also empha-
sized on the probllem of diagnosis of acute pancreatitis if
too much reliance is placed on the serum amylase level,
without careful attention to the relatively low specificity of
the test. Furthermore, they also stated that many factors
can lead to normal serum amylase levels even in the
presence of severen necrotising pancreatitis .

Another frequently used diagnostic marker for
pancreatic diseases is lipase which is a glycoprotein with
420-449 amino acids residues and presents in the
pancreas, intestines and a variety of other tissues -7,
The concentration gradient between pancreatic tissue
and serum limpase is roughly 20,000-fold '*. There
are two molecular forms in the pancreas and three
electrophoretic bands with lipolytic activity '>. Some
authors considered lipase determination in pancreatitis is
superior to amylase determination '8. Some authors refer
it as a best single enzyme to measure for the diagnosis of
acute pancreatitis '°. However, the contradiction has been
raised against the concept of using lipase to provide
incremental information over amylase, Some authors
pointed out that in the population they mentioned in their
research, lipase was less specific adn less sensitive than
amylase for acute pancreatitis °. This observation is also
supported by Tetrault, that lipase is not specific for
pancreatits, and lipase assay needed to be evaluated for
organ and tissue specificity 2. Moreover, the source of
increased serum lipase activity may be non-pancreatic
tumor or even a cancer of pancreas, which results in chronic
increased serum lipase 222, In this clinical settings, lipase
isoenzyme may be better diagnostic test for the diagnosis
of pancreatic diseasess -2,

A recent study evaluated the sensitivity and specificity
of five assays used to diagnose acute pancreatitis: two for
amylase, one for lipase, one for trypsin like immunoreac-
tivity (TLI), and one for pancreatic isomylase. In summary,
(1) if the proper cutoff level were used, all these assays
had equivalent specificities (2) that total serum amylase
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was as good an indicator of acute pancreatitis as any
alternatives. Nevertheless, some studies demonstrated the
limitation of using serum amylase as a diagnostic marker
due to low sensitivity (68 percent) and the detection and
diagnosis of acute pancreatitis dependent on an elevated
serum amylase levels. Ultimately, they recommend total
serum amylase and serum lipase activities as screening
tests for acute pancreatitis .

Form this study, the sensitivity for serum amylase
determination was 100 % according to the fact that serum
amylase elevation is one of the criteria for diagnosis of
acute pancreatitis. Interstingly, pancreatic alpha amylase
determination is as effective as serum alpha amylase
determination in screening for acute pancreatitis but it is
better than serum lipase determination. Surprisingly,
the lowest specificity was observed from detection for
serum pancreatic alpha amylase. However, implication
to other settings is still limited due to rather few sub-
jects according to the nature of pilot study. Therefore,
conclusion that pancreatic alpha amylase is not a good
screening marker for acute pancreatitis was not set due to
the rather few subjects in this study as a limitation. Further
complete study is recommended.

In conclusion, in general situations, the efficacy of
pancreatic alpha amylase in diagnosis of acute pan-
creatitis may be at least equivalent to total amylase level
in blood or even inferior in certin selected conditions.
Bearing on its limitation and dynamic activity-time-pattern,
physicians are strongly recommended to interpret the
laboratory results along with other supporting evidences
such as symptoms and signs or other pertinent informa-
tion carefully.
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