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Abstract

Laboratory testing of serum amylase and/or lipase levels are central to the diagnosis of acute pancreatitis (AP) as these tests are quick, cheap, reliable and perhaps the
only objective criteria available at the bedside at the time of initial presentation. It is important to understand the physiology and biochemistry of these tests in order
to get a clear grasp of their diagnostic utility. Lipase is more specific than amylase and stays elevated longer than amylase due to its longer half-life in serum resulting
from renal tubular reabsorbtion. There is no advantage of testing both lipase and amylase, as well as no advantage in serially trending them for monitoring the clinical
progress of the patient. They have no role in determining the etiology or severity of acute pancreatitis. The American College of Gastroenterology (ACG) guidelines
for the diagnosis and management of acute pancreatitis recommend using 3 times the upper limit of normal (ULN) as the cut off for diagnosis. These cut off levels
appear to be quite arbitrary. If the clinical suspicion for acute pancreatitis is high, imaging studies should be performed to confirm or rule out the diagnosis of acute
pancreatitis even with low elevation or no elevation of these enzymes. This article is a comprehensive review of the existing literature on serum lipase and amylase as

diagnostic tools for AP and their cut off levels used for the diagnosis of AP.

Introduction

Acute pancreatitis (AP) is a very common GI disorder. With
increasing number of hospital admissions [1] for AP, the financial
impact of this disease is huge [2]. In the year 2009, the total discharges
with the principal diagnosis of acute pancreatitis in the United States
were 274,119. This marked a 30% increase from the year 2000. The
median length of stay was 4 days. The median cost per hospital
admission was 6096 USD. The total number of in-hospital deaths due
to AP was 2631, which is about 1% of the total admissions [3]. The
American College of Gastroenterology (ACG) practice guidelines for
the diagnosis and management of AP recommend that the diagnosis
of AP be established by the presence of 2 of the following 3 criteria: 1)
Abdominal pain consistent with AP 2) serum lipase and/or amylase
greater than 3 times the upper limit of normal (ULN) 3) characteristic
findings from abdominal imaging (Contrast Enhanced CT or MRI) [4].

Pain from AP is most commonly epigastric, but could also be in
the left or right upper quadrant. It can radiate to the back, flanks or
chest. It is usually constant. The intensity is variable, but is most often
severe. This description of the pain is somewhat non-specific. Pain
may be absent or may be overshadowed by the early appearance of
organ dysfunction. The history of pain may not be available in many
patients - as for example in elderly patients or demented patients. The
only two objective criteria for diagnosis are elevated serum lipase and/
or amylase values and imaging findings characteristic of AP. Contrast
Enhanced CT (CECT) of the abdomen is conventionally considered
the gold standard for the diagnosis of AP. It is more than 90% sensitive
and specific for the diagnosis of AP [5]. However, imaging evidence is
often not available at the time of diagnosis [6]. If available, in a good
number of patients with AP, CT scan can be normal, especially early
in the course of the disease. Also, as per the practice guidelines of the
ACG, it is not recommended to obtain a CT scan of the abdomen at
the time of admission. CECT is recommended when the diagnosis of
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AP is in doubt or if the patient fails to improve/worsens clinically after
48 hours of admission. This is due to the cost involved and the lack
of sensitivity of CT early in the course of the disease. Hence, the only
objective diagnostic criteria routinely available at the time of initial
patient contact are serum levels of pancreatic enzymes lipase and/or
amylase.

Lipase
Biochemistry

Use of lipase for the diagnosis of AP was first described in the early
in 1930s by Cherry and Crandall [7]. Serum lipase is derived mainly
from pancreatic acinar cells where it is stored in the form of granules.
More than 99% of the stored lipase gets excreted from the apical
poles of the acinar cells into the ductal system of the pancreas. Under
physiological conditions less than 1% diffuses from the basilar pole of
the acinar cells to lymphatics and capillaries, and from there gaining
access to the general circulation. Lipase starts to increase within 4-8 h
after the onset of acute pancreatitis, peaks at 24 h, and starts to decrease
within 8-14 days [8] (Table 1). Half-life of lipase is 6.7 to 13.7 hours
in plasma [9]. It is longer than the half-life of amylase and as a result
its activity remains increased longer than that of amylase. Lipase is
filtered by the glomerulus and thereafter, reabsorbed by the tubules.
This reabsorption may be responsible for the longer half-life of lipase
as compared to amylase, which does not undergo tubular reabsorption.
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Table 1: Kinetics of lipase and amylase elevations in acute pancreatitis.

Test Rise Peak Return to baseline
Lipase 4-6 hours 48 8-14 days
Amylase 2-4 hours 24-48 5-7 days

Table 2: Conditions associated with elevated serum lipase levels.

Acute cholecystitis

Post cholecystecomy syndrome
Extrahepatic biliary obstruction
Bowel obstruction or infarction
Duodenal ulceration

Pancreatic calculus

Pancreatic carcinoma

Diabetic ketoacidosis
Post-ERCP/trauma

Fat embolism

Crush injury

Bone fracture

Heparin infusion

Idiopathic elevation
Inflammatory Bowel Disease
Familial pancreatic hyperenzymemia

Macrolipasemia

Lipase also undergoes metabolism by the renal tubules.
Sensitivity and specificity

The reported sensitivity of lipase varies in different studies. The
range for its sensitivity is 85% to 100% [10]. It is not clear whether it
is more sensitive as compared to serum amylase. Some studies show
that it is more sensitive as compared to amylase, but others show it to
be less [9,11]. Lipase elevation is not specific for AP. There is a host of
conditions besides AP where it is elevated (Table 2) [12]. Despite this,
overall it may be slightly superior to amylase in terms of specificity.
However, it is now recognized that lipase can be elevated in as many
conditions other than AP as amylase [13]. Overall, to determine
whether lipase is superior to amylase is a very challenging task and no
study conclusively answer this question. There are several reasons why
it is challenging:

There is no convenient third test that can be used as a reference
gold standard for comparing the two head to head. CT scan, which is
the imaging gold standard and has been used as reference to estimate
the sensitivity of lipase and amylase, has several limitations including
lack of sensitivity early in the course of the disease and lack of easy
availability.

Accuracy of any test, also known as diagnostic efficiency or
predictive value, is dependent on the prevalence of the disease [14].
Studies that compare the accuracy of lipase and amylase have been
performed in settings with widely different prevalence of the disease
[10,15-18]. Hence, it is difficult to compare these studies with each
other. Further, for both lipase and amylase the ULN is determined
from a population of young healthy subjects [12,19]. Thus, levels above
the ULN do not necessarily mean presence of AP.

Some studies make diagnostic discrimination based on peak values
chosen from serial measurements rather than initial single level at the
time of presentation [20]. This is in contrast to the real life situation
where the diagnosis has to be made based on a single level at the time
of presentation.
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Despite these limitations it is possible to conclude that the potential
advantages of lipase over amylase include slightly better specificity,
longer half-life and hence greater sensitivity in patients who present
late and greater sensitivity for alcoholic pancreatitis. This is discussed
in detail in subsequent sections.

Amylase
Biochemistry

Amylase has been in use clinically long before lipase was available.
In 1919 it was used first time as a laboratory test for diseases of the
pancreas [21]. Levels of amylase often start to increase by 6 to 24 hours
after the onset of AP, usually peak at 48 hours and typically over the
period of next 5 to 7 days, tend to normalize [21,22] (Table 2). Hence,
it has a shorter half-life as compared to lipase. As a consequence, the
amylase levels tend to return to normal even when the inflammation
in the pancreas has not subsided. The molecular weight of amylase
is 50,000 Daltons. It has a low molecular weight and as a result can
easily pass through the glomerulus into the urine. It has a relatively
short half-life of 2 hours and is excreted by the kidney. In the past it
was shown that urinary amylase had good sensitivity for diagnosing
AP [23]. However in comparison to serum amylase and other serum
tests, urinary amylase was found not to have superior diagnostic ability
[24]. The only advantage of urinary amylase was the rapid availability
of the results at bedside. However serum amylase is also very quick and
has better diagnostic accuracy overall. Also, the specificity of urinary
amylase is very poor [25]. Hence, estimation of urine amylase has been
discarded from routine clinical practice. The levels of amylase also
tend to increase with age. Amylase levels are low in infancy and rise
slowly and reach to adult levels by the age of 10. Upper limit of normal
increases by about 40% after the eight decade of life [12].

Sensitivity and specificity

Using CT abdomen or Ultrasound abdomen as the gold standard
to determine the diagnosis of AP, the sensitivity of serum amylase is
81-95% in various studies [26]. It has been shown that in about 19% of
patients with CECT confirmed diagnosis of AP, amylase levels maybe
completely normal [27]. There are several reasons for the low sensitivity
of amylase. Amylase levels are often not as elevated to the same extent in
alcoholic pancreatitis as in pancreatitis of other etiology [28]. In as study
of 68 episodes of acute alcoholic pancreatitis over a one-year period, the
serum amylase level was normal at the time of hospitalization in 32%
of the cases [29]. In hypertriglyceridemic AP, hyperlipidemia tends to
interfere with serum amylase level measurement and results in a falsely
low level [30] by a mechanism, which is not completely understood.
However, when serum of patients with elevated lipids and falsely
normal amylase levels is diluted, amylase gets elevated. This proves that
there is an inhibitor, not yet characterized, in the circulation, which
is interfering with the assessment of amylase levels. Another major
deterrent to sensitivity is the short half-life. Amylase levels tend to peak
at 48 hours after the onset of pain after which the sensitivity declines
very rapidly [27,31].

Amylase has poor specificity [13]. Depending upon the technique
used for measuring serum amylase and the multiple of ULN used as
cut off, the specificity varies anywhere in the range of 71% to 99% [32].
This is perhaps the greatest limitation of serum amylase as a diagnostic
test for AP. The wide ranges of abdominal and extra abdominal
conditions besides AP, which result in elevated serum amylase levels,
are summarized in the table 3.
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Table 3: Conditions associated with elevated serum amylase levels.

Abdominal disorders

Pancreatic disorders: chronic pancreatitis, pseudocysts, pancreatic trauma, pancreatic cancer, post ERCP

Non-pancreatic intra-abdominal conditions: perforated bowel, mesenteric infarction, intestinal obstruction, appendicitis, peritonitis, abdominal aortic aneurysm, ruptured ectopic

pregnancy, fallopian and ovarian cysts, salpingitis, hepatitis
Extra-abdominal conditions

Salivary diseases, renal failure, keto-acidosis, pneumonia, cerebral trauma, burns, anorexia nervosa, bulimia, non abdominal surgery

Macroamylasemia

Idiop thic hyperamyl
Familial and non familial
Drug induced

Definite association:

azathioprine, L-asparginase, sulfonamides, tetracycline, didanosine, methyldopa, estrogens, furosemide, pentamidine, 5-aminosalicylic acid compounds, valproic acid, salicylate, thiazide,

calcium, vinca alkaloids

Probable association:

glucocorticoids, nitrofurantoin, phenformin, rifampin, FK-506 (tacrolimus), metronidazole, 6-mercaptopurine, procainamide, diphenoxylate, chlorthalidone, cimetidine, cytosine

arabinoside, cisplatin, cyclosporin A

Macrolipasemia and macroamylasemia

Macro amylases are large molecules, which are about 3 to 5
times the size of normal amylase molecule [33]. Macro amylases are
seen in 0.1% of the general population but their prevalence can be
as high as 2.7% of the hospitalized patients [34]. It is very important
to recognize the existence of this entity because patients who have
otherwise unexplained hyperamylasemia may be subjected a variety of
unnecessary diagnostic or therapeutic procedures.

In rare cases, lipase can form a complex with immunoglobulin
A resulting in persistently elevated lipase levels in the absence of
any clinical features of AP. This entity is called macrolipasemia, and
although less frequently described as compared to macroamylasemia,
remains important for similar reasons in patients with other wise
unexplained lipase elevation [35]

Cinical chemistry aspects of lipase and amylase estimations

Several methods are available for lipase and amylase estimation.
Estimation time and cost are highly variable depending upon the
principle method, the type of reagent and the instrument used for the
reaction as well as the lipase and amylase levels in the sample. Using the
spectro-photometric technique, the average time for running an assay
is 5-10 minutes for most of the samples and the average cost per assay
to the provider is approximately USD 2.50 and the median Medicare
reimbursement is approximately USD 100. The time and cost for both
lipase and amylase assays is identical. If the levels of lipase or amylase
are very high, it may take approximately another 10-15 minutes to run
the assay depending upon the number of dilutions required (Personal
communication, Monmouth Medical Center Biochemistry laboratory
January 2014). There are several other useful methods for lipase/
amylase estimation reported in literature. Turbidimetric method has
been used in several studies and has been found to be practically useful
[8]. However, homogenous immunochemical assays are believed to
be the most rapid, easy to perform, free from emulsion problems and
accurate in measuring very high or low lipase levels [36].

Any acceptable method for amylase estimation should meet
the following criteria [36]: a) There should be defined substrate and
reaction product for the method, b) The method should be have zero
order kinetics and a continuous monitoring technique with no lag
phase or a very short lag phase, c¢) Endogenous glucose levels must
not interfere with the method, d) The method should have sufficient
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analytical sensitivity to allow accurate measurements within the
reference interval.

Role of lipase and amylase in the diagnosis of AP

The current ACG practice guidelines for the diagnosis and
management of AP recommend that in patient presenting with
abdominal pain consistent with AP, a serum lipase and/or amylase
level greater than 3 times ULN is diagnostic of AP [4].

Lipase and amylase levels have no role in determining the
severity or prognosis of AP as evident from previous studies [37-39].
Interestingly, a recent study in pediatric patients validated very high
serum lipase levels as a marker of severity. Lipase levels greater than
7 times the ULN within 24 hours of presentation were found to be
associated with severe AP and levels below this threshold were found to
have a strong correlation to a milder course of AP [40]. The sample size
in the study was relatively small as AP, although rising in incidence, is
an uncommon disease in children. This finding needs to be revalidated
by further studies with a bigger sample size. The reason for extent of
lipase elevation to be prognostic in children but not in adults remains
enigmatic. The most common etiology for AP in children is GS or
idiopathic where as its alcohol followed by GS in adults. This finding
could be due to the difference in the underlying pathogenesis of AP in
children as compared to adults, and if so, it might be a useful tool to
understand it.

Lipase and amylase levels have no role in determining the etiology
of AP. Serum lipase: amylase ratio to determine the etiology of AP
has been studied by Tenner et al. They found that greater the lipase:
amylase ratio, the greater is the specificity of alcohol as the etiology of
AP. Also it was noted in the study that only patients with AP secondary
to alcohol had lipase: amylase ratios >5.0 [41]. However, a further
prospective study failed to confirm this finding [42].

Hyperamylasemia occurring in the setting of ERCP provides an
interesting insight into the mechanism of amylase elevation. In most of
the patients undergoing ERCP, immediately following the procedure,
amylase levels are markedly elevated. The levels return to normal within
3-6 hours and the patient is usually asymptomatic with no evidence of
pancreatic inflammation. In some patients, the abdominal pain persists
along with other signs and symptoms like ileus, low-grade fever or
leukocytosis. In these patients the amylase elevation persists for several
days. This phenomenon occurs because a sudden in pressure within the
pancreatic duct due to dye ingestion results in regurgitation of large
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quantities of pancreatic enzyme into systemic circulation, without any
significant pancreatic inflammation. This illustrates a very important
fact that hyperamylasemia indicates excessive regurgitation of amylase
from the pancreatic secretions into the systemic circulation, and not
necessarily pancreatic inflammation. This is perhaps why the absolute
amylase levels are higher in gallstone pancreatitis as compared to AP
from other etiologies. And this perhaps why the absolute amylase levels
provide no prognostic information in patients with AP.

There is no role of following the serial trend of lipase or amylase on a
dailybasis in patients with acute pancreatitis once the diagnosis has been
established [43]. It is not useful for monitoring clinical improvement
in the short term. The resolution of pain, overall improvement in
clinical status and other markers for severity like C-reactive protein
levels at 48 hours from presentation is better for monitoring the clinical
progress of AP. If the initial presentation is within 4-5 hours of the
onset of abdominal pain and if the levels of either lipase or amylase are
normal, it may be worthwhile to repeat the levels in the next couple
of hours if the clinical suspicion for AP is high. This is probably the
only clinical situation where repeat testing of lipase or amylase in
patients presenting with AP can be helpful. If the patient continues to
have pain or symptoms weeks after the presentation, checking a repeat
lipase level maybe be useful as an elevated lipase can signify persistent
pancreatic inflammation, pancreatic ductal obstruction or pseudocyst
[44]. In our experience, this recommendation is vague due to several
reasons. Firstly, the extent of lipase elevation that can be considered
significant in these situations has not been stated and may require
further studies. Secondly, to diagnose these late complications imaging
modality like MRI or CT is more sensitive and specific compared to
serum lipase levels. In the rare event of imaging findings being negative
with an elevated lipase level, an elevated lipase level can be an argument
for pursuing further workup in the form of Endoscopic Ultrasound or
ERCP.

Serum lipase elevation has a better diagnostic value as compared
to serum amylase due to its superior specificity. Previously, serum
amylase assays had the advantage of being cheap and readily available
as compared to lipase, which was very cumbersome and expensive to
measure [15]. However, currently lipase assays are widely available and
are as cheap, rapid, easy and reliable as amylase assays are. In patients
with AP secondary to gallstones the serum amylase tends to be higher
at initial presentation as compared to serum levels in AP from other
etiologies [45]. However, serum levels of neither amylase nor lipase
give any indication regarding the etiology of AP. Thus, there appears
to be no advantage of serum amylase as compared to serum lipase as
an initial diagnostic test for acute pancreatitis. Potential advantages of
serum lipase over serum amylase include a) slightly better specificity b)
longer halflife and hence greater sensitivity in patients who present late
c) greater sensitivity for alcoholic pancreatitis.

Our recommendation would be to use serum lipase first in a patient
who presents with abdominal pain consistent with AP. If negative in
the presence of high index of clinical suspicion, it may be worthwhile
to check serum amylase before proceeding for imaging studies like CT
scan of the abdomen or MRI/MRCP or Ultrasound.

Using lipase and amylase in combination

Prior studies have clearly shown that using lipase and amylase in
combination does not improve their diagnostic accuracy [19]. Inavery
elegant retrospective study by Corsetti et al. [46] the performance of
lipase and amylase alone and in combination was studied in patients for
whom both these tests were ordered. This study confirmed that simply
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using both tests together has no advantage over using lipase alone.
It was, however, found in the study using logistic regression analysis
that use of a statistical model based on logistic regression discriminant
function lead to a statistically significant improvement in performance
of both tests together over the use of lipase alone. In order to apply this
approach clinically, a discriminant rule and analytic techniques, which
are specific to the population under study, need to be developed which
is not always practically feasible. Thus only if a bivariate approach is
used, the combination offers meaningful advantage over use of lipase
alone. However, due to the difficulties associated with implementing
this approach mentioned above, the use of bivariate approach is not
routinely possible. Also, as mentioned before, lipase starts to increase
within 4-8 hours of onset of acute pancreatitis and peaks at 24 hours.
Amylase on the other hand, starts to rise after 6- 24 hours and peaks
at 48 hours. Lipase stays elevated for 8-14 days, much longer than
amylase, which stays elevated for 5-7 days [8,21-22]. Therefore, it is
clear that from the point of view of diagnosing AP in patients who
present very late in the course of the disease, lipase is clearly superior
to amylase. Although amylase tends to increase slightly earlier than
lipase and peaks slightly earlier too, the difference appears to be not
significant enough to affect sensitivity early in the course of the disease.

Thus, routine measurement of both lipase and amylase
simultaneously for the diagnosis of acute pancreatitis is likely to add
additional cost without any meaningful advantage and hence should
be avoided. As an example, in a 600-bedded community hospital in
New Jersey, the approximate annual cost of all the amylase assays to
the provider was roughly 90,000 USD. (Personal communication,
Monmouth Medical Center Biochemistry laboratory, January 2014)
Using this as a guide, the total annual cost of amylase assays across the
United States is likely to be significant.

Optimal cut off levels for lipase and amylase

Both lipase and amylase have excellent sensitivity. However, their
specificities are not as good as their sensitivities. For a test that is used
as a screening test, sensitivity is of greater importance than specificity.
Obviously it would be ideal to have high sensitivity and specificity
at the same time, but frequently one comes at the cost of the other.
For a serious disorder like AP, a test with higher sensitivity would
be desirable, especially at the point of initial patient contact. Several
receiver operator characteristic (ROC) studies have been conducted
to determine the best cut-off that will give optimal specificity and
sensitivity combination (Table 4).

The current American College of Gastroenterology Practice
Guidelines for the diagnosis and management of acute pancreatitis
recommend using 3 times the upper limit of normal (ULN) for both
lipase and amylase in making the diagnosis of acute pancreatitis [4].
As per the guidelines, the recommendation to use 3 times the ULN
as cut off for diagnosis is arbitrary. Looking at table 4, it is very clear
that specificity does not have a consistent correlation to the level of
cut off. In other words, using a higher cut off like 3 times ULN does
not always result in higher specificity. For serum lipase, a specificity as
high as 99% can be achieved by using just the ULN as cut - off levels
as seen in the study by Steinberg et al. [10]. At the same time using 3
times ULN as cut off is not always associated with higher specificity.
The specificity can be as low as 85.7% despite using 3 times ULN as
cut off for lipase as evident from the study by Saez et al. [47]. Similar
conclusions can be drawn for serum amylase from Table 4. In fact, the
consensus conference held in Japan to determine the appropriate cut
off values for lipase and amylase for the diagnosis of acute pancreatitis
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Table 4: Relationship between cut off values and diagnostic ability of serum lipase and amylase for AP.

Author n (AP) Diagnostictest Assay
Steinberg et al. [1] 163 (39) Lipase Turbidimetric
Amylase Phadebas
Ventrucci et al. [2] 189 (12) Lipase ELISA
Amylase Phadebas
Thomson et al. [3] 168(-) Lipase Turbidimetric
Amylase Phadebas
Jang et al.[4] 193 (17) Lipase Turbidimetric
Amylase Turbidimetric
Petrov et al. [5] 178 (64) Lipase Turbidimetric
Saezet et al. [6] 72 (50) Lipase Turbidimetric
Amylase Turbidimetric
Chen et al. [7] 165(98) Lipase Turbidimetric
Amylase Turbidimetric
Wilson et al. [8] 188 (29) Lipase Turbidimetric
Amylase Turbidimetric
Kylanpaa- Back et al. [9] 1237 (29) Lipase Turbimetric
Pace et al. [10] 121 (21) Amylase Phadebas
Raty etal. [11] 51(13) Amylase Turbidimetric

failed to reach a clear-cut conclusion in light of this data summarized
in Table 4 [32].

In causes of elevated lipase and amylase other than acute
pancreatitis, levels are often 3 times the upper limit of normal. For
example, in patients with renal failure lipase elevation as high as 3 times
ULN are seen [48,49]. Similarly amylase can also be markedly elevated
in patients with non-pancreatitis abdominal pain [50,51]. It has been
recommended in the past that using 2 times the ULN gives the best
overall specificity without compromising on sensitivity [12].

One possible explanation for higher cut off levels not improving the
specificity could be the fact that the actual levels of lipase and amylase
are not proportional to the severity of the disease. If the rise in serum
lipase levels was proportional to the severity of the disease, using higher
cut off levels like 3 times ULN as compared to 1 or 2 may have led to
improved specificity by excluding the causes of elevated enzymes other
than AP. It has been clearly shown that in patients who have very severe
necrotizing AP, amylase or lipase levels can be low or even normal.
On the other hand, patients with less than 3 times ULN elevation of
pancreatic enzymes represent a sizeable group. This group of patient,
which has been excluded in previous studies, can also include patients
who have severe AP. This group can also include patients with alcoholic
AP, as it has been shown that the extent of amylase elevation is not as
high in patients with alcoholic AP as compared to patients with non-
alcoholic AP [52]. However, a point can be made that the diagnosis
of AP can be established from clinical and imaging findings in these
patients over the course of time. However a high index of suspicion is
needed as a falsely low enzyme level may lead to consideration of other
etiologies for the abdominal pain. In contrast to what is conventionally
believed, in a study by Lang et al. it was found that lowering the cut-off
can result in improved specificity [53]. It remains to be proven if this
finding can be reproduced in other studies, however it lends support
to the hypothesis that specificity is not consistently linked to cut - off
values and that the only parameter that can be linked to cut- off values
is sensitivity.

This emphasizes the point that has been endorsed in the ACG
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x ULN  Sensitivity Specificity Positive Predictive Negative Predictive
cut off Value Value
1 86.5 99.0 97.0 95.1

1 94.9 86.0 75.5 97.4
1 91.7 84.7 42.3 98.9
1 91.7 77.8 355 98.6
1 100.0 96.0 85.0 100.0
1 95.6 97.6 91.7 98.8
3 53.0 99.0 - -

5.7 100.0 99.0 97.0 100.0
3 92.0 94.0 89.0 95.0
3 84.0 85.7 93.4 72.0
3 77.0 95.0 89.0 87.0
3 94.0 92.9 90.0 95.8
3 79.1 94.9 91.4 86.9
3 100.0 99.0 97.0 100.0
3 63.0 99.0 95.0 93.0
1 79.0 88.0 49.0 97.0
3 55.0 99.0 84.0 94.0
1 100.0 71.6 15.6 100.0
2 41.0 95.0 - -

clinical practice guidelines as well, that if the clinical suspicion of AP is
high, lower enzyme levels cannot rule out AP and any level of enzyme
elevation cannot be considered insignificant. Lipase and amylase are
usually the first tests performed in any patient suspected to have AP.
Hence, based on a careful review of the criteria used to establish cut
off levels it seems reasonable that any degree of pancreatic enzyme
elevation, even if it is at upper limit of normal, should be regarded
as not insignificant if it goes against the overall clinical picture. If the
clinical findings are consistent with pancreatitis and if the enzyme
levels are elevated but not up to 3 times ULN, the next step should
be to obtain imaging like CT abdomen or Ultrasound, especially if the
patient has had pain for greater than 48 hours, to rule in or rule out AP.
Furthermore, studies specifically looking at the impact on sensitivity
of using the 3 times ULN cut off, using imaging studies like CT or
Ultrasound as gold standard for comparison, are required.

Conclusion

The following points can be made about serum lipase and amylase
as diagnostic tests for AP from the review of current literature. Either
one or both could be elevated in patients with AP. The ACG practice
guidelines recommend that either lipase and /or amylase elevation
greater than 3 times ULN in patients with abdominal pain consistent
with AP is diagnostic of AP. Lipase has slightly better specificity than
amylase for AP. Also it is elevated earlier than serum amylase and stays
elevated longer than amylase in patients with AP.

In patients with hypertriglyceridemic AP, amylase is not
significantly elevated. Lipase elevation, previously thought to be very
specific for AP, is now increasingly seen with IBD, DKA and a host
of other conditions. The extent of elevation in these non-pancreatitis
causes of abdominal pain could be as high as 3 times ULN. Neither
lipase nor amylase can be used to predict the severity or etiology of AP.

Continuous elevation of lipase or amylase does not necessarily
predict the occurrence of complications following an attack of AP.
Studies have shown that there is no diagnostic advantage of using
lipase and amylase together routinely. In view of the slightly superior
specificity of lipase over amylase and the lack of benefit from routinely
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performing both tests together, some Emergency Departments are
checking only serum lipase in patients presenting with abdominal
pain consistent with AP. This approach seems justifiable based on the
current review of literature. Routine use of both together adds to cost
and is not recommended.

Conditions under which the diagnosis of AP can be missed by
just using lipase or amylase include; Very early in the course of the
disease, example - a patient already admitted to the hospital develops
abdominal pain since one hour; history of abdominal pain is not
available, example - demented patients, critically ill patients and severe
necrotizing AP.

There is no definite correlation between cut off values and specificity.
Using a higher cut off values does not necessarily result in improved
specificity, and similarly using lower cut off values does not necessarily
result in diminished specificity. One possible explanation for this could
be the fact that the level of elevation of serum lipase or amylase is not
related to the severity of the disease. Although the correlation is not
absolutely linear from various ROC studies, increasing cut off may lead
to diminished sensitivity. Further studies to quantify this decrease in
sensitivity by using 3 times ULN as cut off as compared to using 2 times
ULN or ULN as cut off are needed. If the clinical suspicion of AP is
high, a low degree of enzyme elevation cannot rule out the diagnosis
of AP, a recommendation endorsed by the ACG practice guidelines.
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