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Acute abdominal pain is a common condition presenting to
both the emergency department and surgical admissions
unit. With the introduction of the ‘four-hour wait’ in the UK,
junior medical staff must assess and plan appropriate man-
agement for patients quickly and effectively.1 In order to
facilitate this, nursing staff commonly request ‘routine’
blood tests on admission, so that the results are available
when clinicians arrive to assess patients.

The incidence of acute pancreatitis in the UK is between
100–250 per 1,000,000 population per year,2,3 with most
patients presenting with acute abdominal pain. Serum
lipase and/or amylase are widely used as initial diagnostic
tests. Current practice in our institution is to perform both
these tests on all patients presenting with acute abdominal
pain.

The accuracy of these tests depends on both the diag-
nostic threshold used, and the study population. In addi-
tion, both enzymes can be elevated in conditions other
than pancreatitis;4,5 in some cases of pancreatitis, enzyme

concentrations may be normal.6 Some studies suggest that
both tests are needed to diagnose pancreatitis accurately,6–9

whilst others state that this is unnecessary.7,10 Where one
test is used, lipase is believed to be superior in sensitivity
and specificity.10–13

We performed this study to evaluate the role of routine
serum amylase and lipase testing in the diagnosis of acute
abdominal pain, establish the sensitivity and specificity of
the tests, and identify any cost implications associated with
their use.

Patients and Methods

Design and setting
An audit performed in a 1200-bed university teaching hospital.

Participants
All patients having serum amylase and lipase assayed over
a 62-day period from 6 August 2007 to 7 October 2007 were
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ABSTRACT

INTRODUCTION We aimed to evaluate the role of routine measurements of serum amylase and lipase in the diagnosis of acute
abdominal pain.
PATIENTS AND METHODS We identified all patients who had serum amylase and lipase assays over a 62-day period at a single
university teaching hospital and reviewed their case notes.
RESULTS We excluded 58 of the 1598 patients on grounds of ineligibility (< 18 years of age and those transferred from other
hospitals). A complete data set was obtained for 1520 (98.7%) of the remaining 1540 patients. Only 9.1% of requests were
based on a clinical suspicion of acute pancreatitis. Of the 44 (2.9%) patients who had acute pancreatitis, only 28 (63.6%)
had an associated rise in serum amylase and/or lipase 3 times above the maximum reference range, the remainder being diag-
nosed radiologically. At this cut-off range, the sensitivity and specificity for serum amylase were 50% and 99%, and those for
serum lipase 64% and 97%, respectively.
CONCLUSIONS Routine measurements of serum amylase and lipase are unhelpful in the diagnosis of acute abdominal pain
unless there is clinical suspicion of acute pancreatitis. In these patients, assay of lipase alone is preferable to assay of amy-
lase alone or both enzymes.
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identified by the clinical pathology laboratory. Patients
under the age of 18 years and those transferred from other
hospitals were excluded from the study. Patients having
more than one assay performed over this time period had
only the first episode recorded.

Methodology

Biochemical data of these patients were recorded directly
into a Microsoft Access database. A review of the notes was
undertaken by two individuals (FW and TW) and subse-
quently verified by one (PAS) while patients were still
admitted. Where the request was from the emergency
department, data were collected from the Emergency
Department Information System (EDIS). The case notes
were reviewed for those patients admitted to hospital from
the emergency department and in those in whom the
request was from the surgical admissions unit. Data analy-
sis was performed using SPSS v.14.0 software (SPSS Inc.;
Chicago, IL, USA), with the standard formulae for sensitivi-
ty and specificity being used.14 The study was approved by
the audit department of Nottingham University Hospitals.

Data were collected to determine patient demographics,
the source of the request and whether that request was based
on a clinical suspicion of acute pancreatitis. The final diag-
noses of all patients were recorded, and the positive and neg-
ative predictive values, sensitivities and specificities of amy-
lase and lipase were calculated. The financial burden of rou-
tine screening was estimated using NHS reference costs.

Results

We identified 1598 patients over the study period and exclud-
ed 58 who were either < 18 years of age or transferred from
other hospitals. Of the remaining 1540 patients, a complete
data set was obtained for 1520 (98.7%); 722 (47.5%) were
male with a mean (SD) age of 49.6 (27.4) years.

There were substantially more requests from the emer-
gency department (85.5%) than the surgical admissions
unit (14.5%). Only 6.8% of requests from the emergency
department were based on a clinical suspicion of acute pan-
creatitis. The remainder were performed as routine screen-
ing tests, and no specific mention of pancreatitis was found
in the notes as a differential diagnosis for the presentation.
On the surgical admissions unit, 22.7% of requests were
based on clinical suspicion of acute pancreatitis. Of those
presenting to the emergency department, 799 (61.4%) were
admitted to hospital, with a median (interquartile range
[IQR]) length of stay of 1 (0–4) day. For the surgical admis-
sions unit, 191 (86.8%) patients were admitted, with a medi-
an (IQR) length of stay of 3 (1–5) days.

It was apparent, on review of the case notes to identify
the primary diagnosis, that a number of requests were

inappropriate (Table 1). Only 54.5% of patients having
serum amylase and lipase assays had gastrointestinal
pathology.

We identified 44 cases (2.9%) of acute pancreatitis in the
study. Only 28 cases (63.6%) were associated with a rise in
serum amylase and/or lipase above the diagnostic thresh-
old of 3 times the upper limit of the laboratory reference
range; in this instance 900 IU/l for lipase and 330 IU/l for
amylase. Acute pancreatitis was diagnosed radiologically in
the remaining 16 patients, 7 by ultrasound scan and 9 by
computed tomography (CT). A total of 41 false-positive tests
were identified, mostly attributable to other upper gastroin-
testinal conditions such as perforated peptic ulcer disease.
Radiological evidence of acute pancreatitis was not found in
this group of 41 patients.

Gastrointestinal pathology
Gallstone disease 177 (11.6%)
Non-specific abdominal pain 166 (10.9%)
Blunt abdominal trauma 132 (8.7%)
Gastrointestinal bleeding 55 (3.6%)
Peptic ulcer disease 45 (3.0%)
Acute pancreatitis 44 (2.9%)
Gastroenteritis 43 (2.8%)
Appendicitis 42 (2.8%)
Bowel obstruction 37 (2.5%)
Other 27 (1.8%)
Perforated viscus 26 (1.7%)
Constipation 18 (1.2%)
Postoperative pain (non-specific) 16 (1.1%)
Total 828 (54.5%)

Other systems
Cardiovascular 182 (11.9%)
Urology 181 (11.9%)
Gynaecology 80 (5.3%)
Other medical 80 (5.3%)
Orthopaedics 47 (3.1%)
Respiratory 43 (2.8%)
Alcohol intoxication without

pancreatitis 37 (2.5%)
Neurology 28 (1.8%)
Vascular 10 (0.7%)
Died in emergency department

(cause unknown) 4 (0.3%)

Total 692 (45.5%)

Table 1 Final diagnoses of all patients having serum
amylase and lipase measured
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At a diagnostic threshold of 5 times the upper limit of the
laboratory reference range, the specificity and sensitivity of
amylase were 99% and 39%, respectively (Table 2). By
reducing the diagnostic threshold to 3 times the upper limit,
the specificity remained unchanged, but the sensitivity
increased to 50%. Similarly for lipase, at 5 times the upper
limit of the laboratory reference range the specificity was
98% and the sensitivity 57%. By reducing the diagnostic
threshold to 3 times the upper limit, the specificity reduced
to 97%, but the sensitivity increased to 64%.

The negative predictive value of both tests was 98–99%
irrespective of the threshold used, with positive predictive
values for amylase of 50% at a cut-off of 5 times the upper
limit of the laboratory reference range, and 51% at a cut-off
of 3 times. The positive predictive value for lipase was 50%
at a cut-off of 5 times the upper limit of the laboratory ref-
erence range, and 41% at a cut-off of 3 times.

There was no additional benefit in performing both tests,
with comparable sensitivities, specificities, positive and
negative predictive values to amylase and lipase measured
individually. There was a positive correlation (r2 = 0.74)
between serum amylase and lipase concentrations (Fig. 1).

Current laboratory costs for these tests in our institution are
£1.94 for amylase, and £2.50 for lipase. A total of 1382 routine
requests were instigated, which identified only 12 cases of
acute pancreatitis by elevated serum amylase and/or lipase.
This equates to a total financial burden of £6136 over a 62-day
period with 115 people needing to be screened at a cost of £511
for each diagnosis of acute pancreatitis.

Discussion

It is evident from this study that our laboratory receives a
large number of unnecessary and inappropriate requests
for amylase and lipase tests, including those for patients
presenting with extra-abdominal pathology. The 1382 rou-
tine tests performed identified only 12 cases of acute pan-
creatitis, highlighting that routine testing has a low yield
(0.9%). This is associated with an undesirable financial

burden, with 115 patients needing to be screened at a cost
of £511 for each diagnosis of acute pancreatitis. The positive
correlation (r2 = 0.74) between amylase and lipase suggests
that both tests need not be performed; as lipase is the more
sensitive test for acute pancreatitis, it should be the investi-
gation of choice where available.

Whilst some studies report that a rise in serum amylase
of greater than 3 times the upper limit of the laboratory ref-
erence range is supportive of a diagnosis of acute pancreati-
tis,15,16 a greater than 5-fold increase has also been suggest-
ed.17 In our study, the sensitivity for amylase at 5 times the
upper limit of normal was 39%. A sensitivity of 50% was
achieved, without any associated decrease in specificity
(99%), by lowering the diagnostic threshold to 3 times the
upper limit of normal. The sensitivity for lipase at 5 times
the upper limit of normal was 57% in our study. By dropping
the diagnostic threshold to 3 times the upper limit of normal
a sensitivity of 64% was achieved, with only a 1% decrease
in specificity (98% to 97%). A number of false positives have
been identified, although all are well-known causes of ele-
vated amylase and/or lipase.18 A substantial number of
patients with acute pancreatitis in our study had only a mild
elevation of serum amylase and lipase, which may be due to

Test Sensitivity Specificity Positive predictive value Negative predictive value

Amylase ≥ 3× reference 50% 99% 51% 99%
Amylase ≥ 5× reference 39% 99% 50% 98%
Lipase ≥ 3× reference 64% 97% 41% 99%
Lipase ≥ 5× reference 57% 98% 50% 99%
Amylase and lipase ≥ 3× reference 50% 99% 51% 99%
Amylase and lipase ≥ 5× reference 32% 99% 47% 98%

Table 2 Serum amylase and lipase for the diagnosis of acute pancreatitis

Figure 1 Correlation between serum lipase and amylase (r2 = 0.74).
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delayed presentation,19 pancreatic exocrine failure,20 or
hypertriglyceridaemia,18 which interferes with some amylase
assays.

Our data are comparable to other studies, with sensitivi-
ties for amylase previously reported as low as 61% and
specificities as high as 95%,18 and sensitivities as low as
55% and specificities higher than 95% for lipase.18,21

Previous studies have suggested that the most sensitive test
for the diagnosis of acute pancreatitis is lipase, at a thresh-
old of 3 times the upper limit of normal.11,13 This clinically
important message has been confirmed by our study, with
no increase in sensitivity or specificity found by performing
both tests.

Whilst this is a substantial study of 1520 patients, there
are some limitations. As patients have been identified by
amylase and lipase request, it is possible that a diagnosis of
acute pancreatitis has been made without these tests having
ever been requested. Whilst this is unlikely, it is possible
that a few cases may have been missed. The performance of
these tests in addition to other biochemical markers may
allow for some cost reduction, but accurate ascertainment
of this is difficult.

At present, serum amylase and lipase assays are request-
ed for all patients presenting with acute abdominal pain.
Our data suggest that indiscriminate testing for serum amy-
lase and lipase is associated with unnecessary expenditure,
and that targeted assays requested by a clinician who has
seen and examined the patient may minimise this, especial-
ly as routine measurements of serum amylase and lipase
are unhelpful in the diagnosis of acute abdominal pain
unless there is clinical suspicion of acute pancreatitis.

Conclusions

In view of the high correlation between amylase and lipase,
performing both tests is not necessary. Based on the evi-
dence that a serum lipase concentration of ≥ 3 times the
upper limit of the laboratory reference range is has a sensi-
tivity and specificity of 64% and 97%, respectively, for a
diagnosis of acute pancreatitis when compared with corre-
sponding values of 50% and 99% for amylase, we suggest
that assay of a single enzyme (lipase) based on clinical sus-
picion may result in cost savings.
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