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ABSTRACT

One of the causes of acute abdomen is acute pancreatitis. Usually when there is an
increase in pancreatic enzymes including amylase and lipase levels three times higher than
normal, the diagnosis of pancreatitis is made. Our study focused on the diagnostic value of
amylase and lipase in the diagnosis of acute pancreatitis with sensitivity, specificity, positive
predictive value and negative predictive value. This study is a descriptive-analytical study examined
458 patients with acute abdomen who were referred to emergency department of Imam Reza
Hospital of Tabriz. Information compiled a checklist and analysis software has been SPSS 15. The
results show that among 458 studied patients, 189 (41.3%) was men and 269 patients (58.7%)
were women. 88 (19.2%) patients had diagnosis of acute pancreatitis. In patients with acute
pancreatitis, amylase average was 397.17 IU/L. Among patients with acute pancreatitis, blood
amylase of 22.7 % were d” 110 IU/L, 35/2% were in the 330-110 IU/L and 42% were e”330 IU/L.
Diagnostic accuracy of amylase for cutoff 110 IU/L was as follows: sensitivity= 79.2%, negative
predictive value (NPV)= 92% (suitable), positive predictive value (PPV) = 43%, specificity= 69%
(not suitable and could not help to diagnose). Diagnosis accuracy of amylase for cutoff in 330 IU/
L was as follows: specificity= 92%, NPV= 84% (suitable for diagnosis), sensitivity= 42%, PPV=
61%, (not suitable and could not help to diagnose). Study shows average lipase level in patients
with acute pancreatitis was 399 IU/L. Among 19.3% of patients with acute pancreatitis, the blood
lipase was d”80, 22.7 % were in 240-280 IU/L, and 58% was upper than 240 IU/L. Diagnostic value
of lipase, for cut off 80 IU/L was as follows: sensitivity=80%, NPV= 92% (suitable for diagnosis),
but specificity= 69% and PPV= 44% which were not suitable for diagnosis. For cut off In 240 IU/L
specificity= 88%, NPV= 87% (suitable for diagnosis) but sensitivity= 57% and PPV= 58% not
suitable and could not help to diagnose. Our study showed that levels of lipase and amylase
enzymes are helpful for diagnosis of acute pancreatitis. Different diagnostic thresholds for each
enzyme assay have different sensitivity and specificity. Therefore, that by increasing the level of
diagnostic threshold, specificity of tests increases but there sensitivity decrease. In our study, the
diagnostic threshold of the negative predictive value was acceptable but the positive predictive
value was unacceptable.
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INTRODUCTION

In acute pancreatitis, blood amylase
increased. Sometimes up to 6-4 times the highest

normal level rises1. Amylase levels also in other
diseases, such as pancreatic duct obstruction,
pancreatic cancer and biliary problems specifically
rise. Several types are called amylase isoenzyme.
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Different tissue make various types which normally
seen in the blood and urine although law levels2.
When pancreatic tissue damage (eg. pancreatitis)
or pancreatic duct is blocked, serum amylase levels
increased. It should be noted that the normal range
for amylase concentration is 15-110 IU/L2.

In acute pancreatitis, lipase levels are
often very high; 10.5 times the normal level can be
increased3. The average increase in lipase can be
seen in other conditions such as kidney disease,
inflammation of the salivary gland, intestinal
obstruction or ulcer but usually does not apply to
these measured levels of lipase4. It should be noted
that the normal range lipase concentrations is 10-
80IU / L5.

This study aimed to determine the
diagnostic value of amylase and lipase in the
diagnosis of acute pancreatitis with Sensitivity,
Specificity, PPV and NPV.

METHODS AND MATERIALS

The samples were selected from 400
patients referred to Imam Reza hospital because
of acute abdominal pain and suspected acute
pancreatitis. This study was conducted over 24
months and was done in Imam Reza Hospital
emergency department.

Patients amylase and lipase were done
by conventional biochemical tests6-8, patients data
were collected from Laboratory data bank, and
information were noted in checklists.

Through study of patients, folders and
regarding to acute pancreatitis diagnostic criteria’s,
patients were divided into two groups: 1) acute
pancreatitis 2) individuals and patients without
acute pancreatitis.

Statistical analyses were done according
to Table 1 formula for calculating TP, FP, TN and FN.
It should be noted that the determination of the
above mentioned statistics was carried out in two
separate Cutoffs9.

RESULTS

The results showed that among the 458
studied patients, 189 (41.3%) were  men and 269
(58.7 %) were women. The average age of our
studied patients was 58 years; the minimum age
was two and maximum were 102 years old.

The frequency of acute pancreatitis in our
study, 88 patients (19.2%) had acute pancreatitis
was Investigation amylase levels showed that
average total factor 209.7 patients varied from a
minimum of 9.5 to a maximum of 2100. In patients
with acute pancreatitis amylase average of at least
9.5 up to 1835 was 397.17 was variable.

Fig. 1: ROC curve of sensitivity and specificity of Amylase and Lipase
in Diagnosis of Acute Pancreatitis
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Regarding results of blood amylase in 59.8
% were less than normal number (110), and also
25.1% and 1.15 were nearly by 110 and 15.1%
were more than 330. Throughout the patients with
acute pancreatitis, blood amylase 22.7 percent
were less than the 110, and 35.2% about 110 and
42 percent were more than 330.

The low positive predictive value indicates
that the results do not match the clinical results and
the area under the ROC curve with 0.08 cannot be
titled as diagnostic value. However, in determined
cutoff point, which in this study is 330, specifity
0.923, negative predictive value. 0.84 were
appropriate but sensitivity 0.42 and positive
predictive value 0.61 does not mean as a predictive
paramete or accurate.

The low sensitivity, low power indicator is
in the correct diagnosis of the patient. In addition,
low positive predictive value indicates that the
results are not consistent with clinical outcomes.

Investigation lipase values show that
average total factor 192.3 patients can vary from a
minimum of 8 to a maximum of 2850. In patients
with acute pancreatitis, lipase levels average were
about 399, which varies from a minimum of 16 to a
maximum of 1764. Regarding results blood lipase
levels in 59.4 % were less than normal number
(80), and 19.7% were nearly by 80-240 and 21%
were more than 240. Throughout the patients with
acute pancreatitis, blood lipase 19.3 percent were
less than the 80, and 22.7%, about 80-240 and 58
percent were more than 240.

The results of our study showed that the
diagnostic value lipase shows Cutoff point = 80
sensitivity and negative predictive value with the
value 0.807 and 0.92 are appropriate to evaluate
the diagnostic value. However, specifity 0.69 and
positive predictive value 0.44, has no diagnostic
value. The low positive predictive value indicates
that the results are not consistent with clinical
outcomes. The area under the ROC curve with the
0.83 ability to show proper diagnosis.

In addition, our study showed that the
diagnostic value lipase shows Cutoff point = 240
sensitivity and positive predictive value 0.57 and
0.58 are not appropriate to evaluate the diagnostic
value. However, specifity 0.88 and negative
predictive value 0.87, has diagnostic value. The low
sensitivity, low power indicator is in the correct
diagnosis of the patient. Moreover, low positive
predictive value indicates that the results are not
consistent with clinical outcomes. Area under the
curve is equal to the ROC 0.471 that cannot show a
proper diagnosis.

DISCUSSION

The present study noted that lipase
enzyme is selective for the diagnosis of acute
pancreatitis because its specific for pancreas and
according to selective detection threshold
sensitivity and specificity is different.

Increased levels of amylase enzyme
activity at least 3times in consecutive tests, should
be more than maximum amount of its normal to be
able to distinguish acute pancreatitis10-11.

Sensitivity and specificity of amylase as a
diagnostic test for acute pancreatitis depends on
the threshold set for it are (in our study was 110
and 330). By increasing the threshold (cut off) to
1000 IU / L (more than three times the upper limit of
normal), specificity was 95% but its sensitivity is
reduced to 61%12-14.

In our study, both by increasing the
diagnostic threshold of 110 UI / L to 330IU / L
diagnostic sensitivity decreased (from 79% to 42%
decreased) but instead increased diagnostic
specificity (from 69% to 92% increase). In both the

Table 1: Statistical indicators were
calculated according to a specificity and

sensitivity formula

Normal Acute Test :
pancreatitis Patients

FP**$ TP*# Positive
TN**$ FN*# Negative

* Sensitivity = TP/(TP+FN)  **Specificity = TN/
(TN+FP) ;  #PPV = TP/(TP+FP)      $NPV = TN/
(TN+FN)
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threshold value and negative predictive value,
positive predictive value was appropriate but did
not have a proper diagnosis.

Serum lipase compared with serum
amylase increased for longer remains and in
patients with late symptoms is good sensitivity. As
well as amylase, lipase, specific for the diagnosis
of pancreatitis is not specific15-17.

Lipase has better accuracy than amylase18.
In one study, the diagnostic threshold lipase 600 IU
/ L at 95% specificity and sensitivity between 55-
100%  and by increasing the diagnostic
threshold (600 IU / L <) increase the specificity and
sensitivity is reduced.

In our study, together with the increase in
the threshold of detection of 80 IU / L to 240IU / L
specificity of 69% to 88% increased from 80% to
56%. Instead, test sensitivity was reduced. In both
diagnostic thresholds good negative predictive
value and positive predictive value was
inappropriate and diagnostic value.

Treacy and colleagues conducted a study
to evaluate 1,598 patients with acute abdomen who
were 44 cases of acute pancreatitis and the average
age of the participants was also 6/49 years19. In
addition, the diagnostic threshold (3 times more
than normal) 900IU / l for lipase and 330IU / l for
amylase had intended. In this study, the diagnostic
threshold will increase to five times the normal
range20-21.

Sensitivity and specificity were
respectively 99% and 39%. While the diagnostic
threshold to 3 times normal range did not change,
but the specificity decreased sensitivity increased
to 50%. In case lipase 5 times higher than the normal
range in both the detection threshold sensitivity 98%
and specificity of 57% was obtained and when the
threshold to 3 times higher than the normal range
dropped 97% specificity and 64% sensitivity22,
respectively. In the range of 99-98% negative
predictive value of both tests regardless of the
diagnostic threshold for amylase and positive
predictive value of 50% at 5 times the normal
diagnostic threshold and 51% in diagnostic Sanh
was 3 times normal. The positive predictive value

of 50% for lipase at 5 times the normal diagnostic
Sanh and 41% in diagnostic threshold was 3 times
normal23.  In this study, the diagnostic accuracy for
amylase (area under the curve ROC) on the eve of
the eve of the 330 110 8% and 94%, which shows
that we are on the verge 330 more accuracy and
are more reliable. In addition to lipase close to 80
times the diagnostic accuracy of 84% and 47%
respectively in the 240 threshold, this result
indicates that the diagnostic accuracy for lipase in
our study on the verge of 80IU / L more24.

Steven and colleagues reported in a study
in the diagnostic threshold of 240 U / L for amylase
and 800U / l for lipase, the sensitivity, specificity
and diagnostic accuracy for amylase were
respectively 69%, 79%, 76% and 80% for lipase,
84% and 82%25.

In our study, the diagnostic accuracy for
amylase was at threshold 330 was and lipase
almost the same is also on the verge of 80 which
indicates that we need to high blood levels to
increase the diagnostic accuracy for amylase But
for lipase do not require a high level of enzymes to
detect and in case of clinical symptoms of
pancreatitis can be diagnosed with a slight
increase lipase levels raised. Steven and Associates
study also was among the 508 patients, 180 (35%)
experienced an episode of acute pancreatitis were
36% male and 64% were female. In our study, 88
patients (19%) had acute pancreatitis which were
42% male and 58% were women, almost like the
high incidence of acute pancreatitis in women, but
the reason for this was not found (26). In another
study that was conducted to assess the level of
amylase and lipase in acute pancreatitis (threshold
to 240 for amylase and lipase 600), the average
level of amylase was 353u / l and the average level
of lipase was 2745u / l. In this study actual positive,
false negative, actual negative and false positive
for amylase and lipase respectively were 77, 29,
627, -124 and 104, 2, 723, 28. These amounts are
almost the same (in terms of ratio) our study is at
threshold of 110 for amylase and 80 for lipase. In
our study Cut Off = 110 for amylase, and negative
predictive value (NPV) is the appropriate with 0.920
but positive predictive value (PPV) of 0.432, could
not have a proper diagnosis = 330 Cutoff negative
predictive value of 0.82 is good, but the positive
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predictive value of 0.61, cannot be accurate. In this
case, the low positive predictive value in both the
threshold suggests that the results are not
consistent with clinical outcomes. Also, 80 = Cut off
for lipase negative predictive value of the diagnostic
value is 0.92 appropriate to investigate. However,
the positive predictive value of 0.44, not have
diagnostic value. In Cutoff= 240 the negative
predictive value with amount of 0.87 is appropriate
to evaluate the diagnostic value. However, the
positive predictive value of 0.58 does not have
diagnostic value.  In addition, low positive predictive
value in both the threshold indicates that the results
do not match with clinical results. In a study by
James and colleagues of 110 threshold for amylase
and 240 for lipase were considered, 0.38 and 0.78
respectively were positive predictive value and
negative predictive value 0.95 and 0.9927. As we
see the negative predictive value was similar in
both study nearly threshold the same. This shows
that the tests are successful in anticipation people,
who do not suffer, but in our study, the positive
predictive value for both enzymes is low and these

tests are not predictive ability of full cases and
should be matched with clinical symptoms.

CONCLUSION

Our study showed that levels of lipase and
amylase enzymes are helpful for diagnosis of acute
pancreatitis and compared to different thresholds
for each enzyme assay sensitivity and specificity
can be achieved differently So that by increasing
the threshold on the diagnostic specificity and
sensitivity of the test increases will be reduced. In
our study, the different diagnostic thresholds of each
enzyme were acceptable predictive value.
However, the positive predictive value was
unacceptable and did not match with clinical results.
Therefore, more research needs to be done to
investigate the matter.
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