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ABSTRACT

Background: Acute pancreatitis possess difficulty in diagnosis in its emergency presentation. Hence to segregate this
disease is important from other specific or non-specific causes of acute abdomen. Hence in suspected cases in
majority of patients the urinary trypsinogen-2 test strip (Actim pancreatitis) can be used to detect this disease,
especially in emergency set-up. The result of the strip test is then corroborated with findings of serum lipase in the
blood.

Methods: Author prospectively compared 205 consecutive patients with acute abdominal pain admitted to the
casualty, SCB Medical College and Hospital. The patients were tested on admission with the Actim pancreatitis test
strip. Serum amylase, serum lipase, and urine trypsinogen-2 concentrations were also determined quantitatively.
Results: The Actim pancreatitis test strip was sensitive in 93% cases and specific in 92% cases. This was superior to
that of serum lipase (sensitivity 77% and specificity 87%). With a cut-off >3x the upper reference limit, the sensitivity
of serum lipase was only 52% while the specificity was 98%. The high sensitivity for the Actim pancreatitis test strip
resulted in every high negative predictive value of 99%.

Conclusions: In patients with acute abdominal pain seen in emergency department, a negative dipstick for urinary
trypsinogen-2 rules out acute pancreatitis with high degree of probability and therefore appears to be more suitable for
screening of acute pancreatitis. With its high specificity with a cut-off >3x the upper reference limit, serum lipase is
suitable as a confirmatory test for pancreatitis when a positive dipstick result is obtained.

Keywords: Acute pancreatitis, Acute abdomen, Actim pancreatits strip, Serum lipase, Trypsinogen-2

INTRODUCTION

For diagnosis of acute pancreatitis there are no absolute
physical signs.® Atypical presentation is so frequent that
the diagnosis is often delayed and a marked proportion of
the cases may be undiagnosed until autopsy.? Serum
amylase and lipase are commonly used laboratory
methods in the evaluation of patients with abdominal pain
although neither of them is specific for AP.3* Several
other laboratory tests (i.e., urine amylase, amylase
creatinine clearance rate, serum elastase-1) have been
investigated but have not shown any advantage over
amylase or lipase in the diagnosis of AP.57 In AP, serum

amylase levels increase within 2-12hours and return to
normal in 3-5days.® Because the concentration of serum
amylase may normalize soon after the onset of symptoms
it is normal in up to 19% of the cases at presentation, the
assay is not considered suitable for screening of AP.°
Pancreatic lipase is a pancreatic enzyme synthesized in
the exocrine acinar cells. It catalyzes the hydrolysis of
triglycerides into diglycerides and fatty acids.’® In
pancreatitis, serum lipase rises within 48hours and
remains elevated longer than serum amylase (8-14days).
The sensitivity and specificity of serum lipase in the
diagnosis of AP vary considerably in different studies.
This may partly be due to different assay methods.'!
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Trypsinogen is 25 kD pancreatic proteinase with the two
main  isoenzymes, trypsinogen-1  (cationic) and
trypsingen-2  (anionic).*>® AP is most commonly
triggered because  of extra pancreatic origin but
irrespective of the etiology, premature activation of
trypsin within the pancreas is considered a common
feature at the acinar cell level.X*> In AP trypsinogen-2
levels increase rapidly both in serum and urine.!31617
Thus, trypsinogen-2 and also the trypsin-2-al-antitrypsin
complex are accurate diagnostic markers of AP and show
a marked correlation with the disease severity.'® Earlier
studies have shown that trypsinogen-2 is a more reliable
marker for AP than amylase. However, comparisons with
amylase are biased by the fact that amylase is routinely
used as a major diagnostic criterium for AP.Y7

The dipstick test based on immunochromatographic
measurement of trypsinogen-2 uses two new monoclonal
antibodies, now commercially available (Medix
Biochemica, Kaunianen, Finland) and has proven to be
highly sensitive (96%) and specific.'® The present
prospective study was designed to compare the Actim
pancreatitis test strip with serum lipase for screening of
AP by analyzing a consecutive series of patients with
acute abdominal pain.

METHODS

Two hundred five consecutive patients with acute
abdominal pain admitted to the emergency unit at SCB
Medical College and Hospital between December 2017
and April 2018 were investigated prospectively. In 27
patients, a diagnosis of AP could be established. The
etiology of AP was alcohol in 17 patients, biliary in six,
pancreas divisum in one, and unknown in three. There
were 9 female and 18 male patients (mean age: 48years,
range: 30-80years).

In 4 patients the diagnosis was based on consistent
clinical findings (epigastric pain, nausea and vomiting) in
combination with an elevated amylase level (above
3001U/L in serum) and diagnostic findings on contrast
enhanced computed tomography. In 23 patients, the
diagnosis with highly elevated amylase levels (serum
amylase over 9001U/L). The severity of AP was
categorized by the clinically based classification of the
1992 Atlanta Symposium.? Exclusion of AP in patients
with acute abdominal pain (178 patients) was based on
clinical, radiographic, endoscopic and surgical findings.

The actim pancreatitis test strip is based on the immuno-
chromatography principle. The test was carried out by
briefly dipping the tip of the test strip into urine.
Trypsinogen-2 in the sample migrated through the strip
binding to monoclonal antibody-labeled blue latex
particles. The sample fluid with the latex antibody
trypsinogen-2 complex migrated across the nitrocellulose
membrane with a catching zone containing another
antibody specific for a different epitope on trypsinogen-2.
The test was considered positive when a clear blue line

was detected within 5minutes in the catching zone. A
control line was used to indicate proper function of the
strip. If the control line was undetectable the assay was
repeated. The detection limit of the test was
approximately 50g/L. Urine samples from all patients
were obtained in the emergency unit on admission and
tested immediately with the urinary dipstick. The
concentration of trypsinogen-2 in the urine samples was
also measured by a quantitative immuno-enzymometric
assay (IEMA) (inhouse assay, MedixBiochemica,
Kauniainen, Finland, reference value, <50mg/L). The
samples were stored at -20°C until the quantitative
measurements were performed. The concentration of
serum lipase was measured by a turbidimetric assay
based on the degradation of a triolein emulsion
(Boehringer-Mannheim, Germany, reference value,
<200IU/L). Serum samples for determination of lipase
were taken on admission and stored at -70°C until
analyzed. Comparison of continuous data was performed
by the Mann-Whitney U test.

RESULTS

The study population consisted of 80 female and 125
male patients aged 17 to 89years with a mean of 50years.
Of the 205 patients with abdominal pain 27 had AP. The
Actim pancreatitis test strip showed a positive result in 25
of them giving a sensitivity of 93%. Two AP patients
with false negative results due to relatively low
trypsinogen-2 levels (16.2g/L and 42g/L), as measured by
the quantitative trypsinogen-2 assay had a mild attack of
AP. The etiology was alcohol in one and unknown in the
other.

The test results were also positive in 14 of the 178 control
patients with abdominal pain but no evidence of AP.
Thus, specificity was 92% (Table 1). The actim
pancreatitis test strip had a negative predictive value
(NPV) of 99% and a positive predictive value (PPV) of
64%. The diagnoses of the patients with abdominal pain
other than AP including the 14 false positive cases are
shown in Table 2.

All six patients in whom severe AP developed had a
positive Actim pancreatitis test result (sensitivity 100%).
The median urinary trypsinogen-2 concentration was
significantly higher in patients with AP (920 g/L, range:
11.5-47700g/L) than in controls with abdominal pain
(1.4g/L, range: 0.0-4500g/L) (P<0.001). The patients
with severe AP had significantly higher urinary
trypsinogen-2 concentration (median 7160g/L, range
1010-47700g/L) than those with mild disease (median:
530g/L, range: 11.5-44300g/L) (P<0.01). In the 14
patients with a false positive dipstick result, the median
urinary trypsinogen-2 concentration was 134g/L (range:
36.5-440g/L). The median concentration of serum lipase
in patients with AP was 7101U/L (range: 30-20601U/L)
and in patients with abdominal pain from causes other
than AP 81IU/L (range: 9-21111U/L). The difference was
highly significant (P<0.001). The sensitivity and
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specificity of the serum lipase with two cut-off values are
presented in Table 1. The serum lipase concentration was
not significantly higher in patients with severe AP
(median: 6891U/L, range: 256-1072I1U/L) than in those
with mild disease (median: 7101U/L, range: 30-
20601U/L). Two patients with a severe AP had only

moderately elevated serum lipase concentrations (255 and
388IU/L) and would have remained undetected with the
higher cut-off, 600IU/L. A combination of the Actim
pancreatitis test strip and serum lipase with a cut-off
600IU/L improved specificity of the dipstick alone from
92% to 99.5% and PPV from 64% to 93% (Table 1).

Table 1: Diagnostic accuracy of urinary trypsinogen-2 dipstick test and serum lipase activity for detection of acute
pancreatitis in 205 patients with acute abdominal pain.

Acute pancreatitis

Other abdominal disorders

Test Cut off value Positive test Sensitivity% Positive test Specificity% PPV NPV
Kit test 50g/L 25 93 14 92 64 99
Serum lipase 2001U/L 21 77 23 87 48 96
Serum lipase 6001U/L 14 52 2 98 87.5 93
Kit and serum 50g/L

Lipase 6001U/L 14 52 1 99.5 93 93

Table 2: Diagnoses in 178 patients with abdominal disorders other than acute pancreatitis.

Total no.

Diagnosis

N with false
of patients positive results

. . Total no. N with false
Diagnosis

of patients positive results

— Functional disorder

Acute appendicitis 13 il 4
Acute gastritis or dyspepsia 9 3 Hepatic disease 4 1
Acute gastroenteritis 5 1 Infection 7 2
Biliary stones 20
Blunt trauma 4 Intestinal obstruction 7 1
Cardiac disorder or chest pain 2 Intestinal perforation 5 2
Chronic pancreatitis 3 Malignancy 10
Colonic diverticulosis 7
Crohn’s disease 1 1
Diabetes with abdominal pain 1
Drug or alcohol intoxication 5
Duodenal or gastric ulcer 1 Unknown 53 3
Esophagitis 5 Uri_nary infect_ion, 12

colic or retention

Total 178 14

Green arrow-test, orange arrow-control

Figure 2: Actim pancreatitis kit test showing
positive result.

DISCUSSION

The Actim Pancreatitis test strip detected AP more
accurately than the quantitative serum lipase
determination. The high sensitivity (93%) of the dipstick
resulted in a very NPV of 99%.%6%" Thus, AP could be
excluded with a very high probability. A characteristic
feature of urinary trypsinogen-2 is the strong, rapid and
long-lasting elevation in AP.*® This was seen also in the
present study, the median concentration of urinary
trypsinogen-2 in AP being nearly 700-fold that in patients
with  extra-pancreatic  abdominal  disorders. In
comparison, the sensitivity of serum lipase (55-79%) was
low and inadequate for screening purposes. The levels of
serum amylase or lipase bear no correlation with the
prognosis in AP.21%21 In the present study, the median
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concentration of serum lipase was not higher in patients
with severe AP than in those with mild disease. Thus,
some patients with severe AP may be missed both by
serum amylase and lipase.>?? This was the case in two
patients in the present study, if the higher cut-off value
for lipase 6001U/L (3x the upper normal limit) was used.
In contrast to amylase and lipase a strong correlation
between the concentration of trypsinogen-2 and the
severity of AP has been observed and this was confirmed
in the present study.'® The actim pancreatitis test strip
detected all patients with severe AP, which author
consider highly important in clinical practice.

The median urinary concentration of trypsinogen-2 in
patients with abdominal pain from causes other than AP
was about 1/30" the detection limit of the urinary test
strip (50g/L). Thus, the specificity of the dipstick was
acceptable and higher than that of serum lipase with cut-
off 2001U/L (92% vs 87%, respectively), with the cut-off
6001U/L serum lipase showed very high specificity 98%
but sensitivity was unacceptable (52%). The false
positive test results in 14 patients with a variety of
diagnoses resulted in a relatively low PPV (64 %), which
was, however, higher than the PPV of lipase with a cut-
off 2001U/L (48%). This result indicate that the diagnosis
of AP cannot be established by the test strip alone but hat
additional enzyme measurements or radiological
examinations are needed. When serum lipase >6001U/L
was combined with a positive Actim pancreatitis result,
the specificity and PPV were high. Thus, author
recommend the use of serum lipase as a confirmatory test
for AP in cases with a positive dipstick result. The cause
of the relatively low PPV for the Actim pancreatitis test
strip and lipase was that the study population included all
patients with abdominal pain.

The sensitively of the Actim pancreatitis test strip was
higher than that of the quantitative assay for trypsinogen-
2 at a cut-off of 50g/L (93% vs 83%, respectively). The
better performance of the test strip was probably due to
the fact that it was used immediately with fresh urine
whereas the quantitative assay for trypsinogen-2 was
performed on samples that had been stored at -200°C for
several weeks, during which some trypsinogen-2
immunoreactivity was lost.?®

AP still represented a major diagnostic and therapeutic
challenge. The diagnosis was often unsatisfactory in an
emergency setting. Computed tomography scan was the
most accurate diagnostic methods, but it was not always
available and because of its high costs, cannot be
performed in all instances when AP is suspected
clinically.??> The Actim pancreatitis test can be
performed by medical or nursing staff at the point of care.
Cases with negative results can safely await further
investigations, routine laboratory tests and radiological
examinations.

An early diagnosis of AP was essential to provide the
patient with adequate treatment and clinical follow-up

and thus reduce the risk of complications and prolonged
hospitalization. The non-invasive and simple urinary
screening test Actim Pancreatitis was more sensitive and
specific than serum lipase, which was useful as a
confirmatory test in patients with positive dipstick result.
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