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ABSTRACT

Background: Acute pancreatitis is an inflammation of the pancreas. The causes of acute pancreatitis include alcohol
consumption, gall stones, and other metabolic factors. The diagnosis of acute pancreatitis is made based on epigastric
pain radiating to the back, the elevation of pancreatic amylase and pancreatic lipase activity in serum, and supportive
radiological findings.

Methods: This was a hospital-based cross-sectional study conducted in the tertiary care hospital of National Medical
College and Teaching Hospital, Birgunj, Nepal. Two hundred and fifty-six patients who had undergone their amylase
and lipase from clinical laboratory services were enrolled for the study.

Results: Our results showed the pattern of elevation of serum amylase and lipase in patients with acute pancreatitis.
Both amylase and lipase were elevated in 23.43% of patients. ROC curve revealed the area under the curve of lipase
was 0.99 (P-value: 0.00) and for amylase was 0.90 (P-value: 0.03). The mean rank of amylase for acute pancreatitis
was 196.77 and for lipase was 202.30 which was a statistically significant difference from the control group (P-value:

0.01).

Conclusion: Our study revealed that lipase can give better diagnostic value in comparison to serum amylase for
the diagnosis of acute pancreatitis. However, both serum amylase, as well as lipase measurement, can be done
simultaneously instead of amylase only for a better diagnosis.

Keywords: Acute pancreatitis; Amylase; Lipase; Inflammation; Enzyme activity

times upper limit of normal, and any radiological findings of acute

INTRODUCTION

o ) o pancreatitis, then the patient is considered as acute pancreatitis [7].
Acute pancreatitis is an inflammation of the pancreas. The incidence

Amylase is an enzyme secreted by the pancreas. Various other
tissues including salivary glands, small intestine, ovaries, adipose

of acute pancreatitis varies in different countries and depends on
causes such as alcohol consumption, gall stones, metabolic factors,

drugs, etc. [1]. Pancreatitis is diagnosed when there is evidence of
increased amylase and lipase depending on etiology and clinical
picture [2,3]. Acute pancreatitis may be associated with the variable
involvement of the adjacent organs or organ system [4]. The most
common causes of acute pancreatitis are gallstones and excessive
alcohol consumption. Approximately 50%-70% of cases of acute
pancreatitis are caused by gallstones [5,6].

As per the classifications of pancreatitis, the diagnosis of acute
pancreatitis is made when at least two of the following features
are present in the patients. Severe epigastric pain radiating to the
back, increased enzyme activity (amylase or lipase) more than three

tissues, and skeletal muscle secrete amylase. There are two major
isoforms of amylase, pancreatic amylase, and salivary amylase
[8]. Another enzyme secreted by the pancreas is lipase. The main
reason for an increase in serum lipase is acute pancreatitis. The
serum lipase remains elevated for a longer period compared to the
elevation of serum amylase after acute pancreatitis [9]. Because of
short halflife of amylase it may be cleared from the circulation, so
the amylase elevation can be missed in up to 50% cases of acute
pancreatitis, when the blood sample is taken after some time of
onset of pancreatitis [10].

Sometimes, the radiological diagnosis (both CT and USG) also
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fail to detect acute pancreatitis [11,12]. Estimation of pancreatic
enzymes aids the diagnostic sensitivity and specificity for the
diagnosis. This study aims to find out the pattern of elevation of
amylase and lipase in acute pancreatitis patients and to find out the
diagnostic accuracy of the amylase and lipase to diagnose the acute
pancreatitis patients in our population.

METHODOLOGY

This was the hospital-based cross-sectional study conducted in a
tertiary care hospital of National Medical College and Teaching
Hospital NMCTH), Birgunj, Nepal. The study duration was six
months (July 2021 to December 2021). The study was conducted
after getting the ethical clearance certificate from the Institutional
Review Committee of the institution. Two hundred and fifty-six
(256) study subjects were enrolled for the study.

The verbal and written consent was taken from the patients before
enrolling them into our study. Nonprobability purposive sampling
techniques were used to collect the patient’s information. The
patient’s clinical histories were taken from the record stored in the
hospital’s database.

Amylase and lipase measurements were done in the clinical
laboratory services of the NMCTH using the standardized protocol
of a fully automated random access clinical chemistry analyzer of
Beckman Coulter, AU480 (California, America). The reference
ranges for amylase and lipase were 29 to 130 U/L and 11 to 82
U/L respectively as per the manufacturer.

All the data were entered in Microsoft Excel 2010, converted to
SPSS version 22 accordingly. Frequency and percentage were
calculated for descriptive statistics. The Chi-square test was applied
to compare the categorical variables.

The numerical data were expressed in the mean and standard
deviation or median and interquartile ranges depending on their
distribution. Nonparametric Receiver Operating Characteristics
(ROC) curve analysis was done to determine the diagnostic
accuracy. Mann Whitney U test was operated to compare the mean
ranks and sum of ranks of serum amylase and serum lipase between
the acute pancreatitis group and control groups. P-value<0.05 was
considered statistically significant.

RESULTS

The present study investigates acute pancreatitis in patients who had
visited the Clinical Laboratory Services for the diagnosis of acute
pancreatitis. Out of 256 patients enrolled for the study, 86 patients
(33.59%) were diagnosed with pancreatitis based on the elevation
of both amylase and lipase, and the remaining 170 (66.40%) were
healthy individuals. The Receiver Operating Characteristics (ROC)
curve was plotted to evaluate the diagnostic performance of the
test. On the Y-axis sensitivity and X-axis l-specificity was plotted.
The area under the curve of lipase was 0.99 (P-value: 0.00) and for
amylase was 0.90 (P-value: 0.03) as depicted in Figure 1.

Table 1 illustrates there is no significant difference in age between
acute pancreatitis and controls. There is a significant difference of
gender between case and control groups, however male patients
predominates in the acute pancreatitis group. There is a significant
difference in amylase and lipase concentrations between acute
pancreatitis and the control subjects. However, there is no
significant difference in age. There is a significant difference in
mean rank and the sum of ranks of amylase and lipase between
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acute pancreatitis and control groups (P-value<0.00).
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Figure 1: Receiver Operator Characteristic (ROC) Curve to
determine the diagnostic performance of pancreatic enzymes.

Table 1: Comparison of study variables between acute pancreatitis and

healthy controls (n=256).

Variabes Acute‘ ) Controls P* value
pancreatitis
Gender Male/ g (53 /33 170(88/82) 0.04*
Female)
Age (years) 41.36 + 17.52 44.59 + 18.16 0.17
Amylase (U/L) 196.77 (16,922.0) 93.96 (15,974.0) 0.000*
Lipase (U/L)  202.30 (18,257.0) 86.11 (14638.50) 0.000*

Note: *indicates P-value < 0.00.

Figure 2 illustrates the three different patterns of enzyme elevation.
This revealed that are elevated amylase and lipase 60 (23.43%), only
lipase elevation pattern 20 (7.81%), and only amylase elevation 6

(2.34%). However, 170 (66.40%) were control individuals.

Spearman’s correlation analysis shows the significant positive
correlation of amylase with lipase and vice versa (r=0.678, P=0.000)
and the pattern of elevation (r=0.571; P=0.000). Both the enzymes
are negatively correlated with the groups, as shown in Table 2

(Figures 3 and 4).
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Figure 2: Pattern of elevation of amylase and lipase levels in the
serum (n=256). Note: (H) Normal amylase normal lipase; (M)
Elevated amylase elevated lipase; (M) Elevated lipase normal
lipase; (M) Elevated amylase normal lipase.
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Figure 3: Boxplot of amylase (U/L) of acute pancreatitis patients and
control group.
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Figure 4: Boxplot of Lipase (U/L) concentrations in acute
pancreatitis and control groups.

Table 2: Correlation analysis of amylase and lipase between groups and

patterns (n=256).

Pancreatic Amylase (r,P) Lipase (r,P) Group (r,P) Pattern (r,P)
enzymes
Amylase 1,0.000 0.678,0.000 -0.364,0.000 0.511,0.000
Lipase 0.678,0.000 1, 0.000 40.616,0.000  0.571,0.000
DISCUSSION

Acute pancreatitis is the sudden inflammatory process of the
pancreas with variable involvement of adjacent organs [1]. Serum
amylase and lipase are two pancreatic enzymes used to diagnose
acute cases of pancreatitis [2-6]. The present study reveals the
elevation of amylase and lipase in patients with acute pancreatitis.
The diagnostic performance of the lipase was better in comparison
to the amylase level in our study. Some studies reported the use of
lipase in the diagnosis of acute pancreatitis because of its early as
well as persistent elevation [13,14].

The serum lipase level is the best pancreatic enzyme for the diagnosis
of acute pancreatitis and the differential diagnosis from other
amylase elevating diseases [15]. Current study also revealed that
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the lipase is more strongly correlated with acute pancreatitis than
amylase level. Lorentz reported a similar finding and they also
mentioned that amylase has been used for the diagnosis of acute
pancreatitis because of its reasonable cost for the measurement.
The amylase level is less strongly correlated with acute pancreatitis
because the measure of total amylase also includes alpha-amylase
from salivary glands and different macro amylase molecules [16].

However, Beauregard et al. reported in the review article that several
prospective and retrospective studies did not find any significant
diagnostic advantage of lipase over the serum amylase level in the
patients of acute pancreatitis contradicting our findings [17].

Our study also revealed the diagnostic sensitivity and specificity
of lipase is more in comparison to the amylase in agreement with
some authors, they also emphasized the use of lipase only instead of
co-ordering both amylase and lipase levels for the diagnosis of acute
pancreatitis. This also eliminates the unnecessary expenditure of
the patient and lipase has a large diagnostic window as compared
to the serum amylase level [18].

CONCLUSION

Our results revealed the elevation of amylase and lipase in acute
pancreatitis patients. Serum lipase was found to be more accurate
for the diagnosis of acute pancreatitis in our population. Despite
the short halflife of amylase it is most commonly preferred in our
laboratory because of its cost effectiveness. However, both serum
amylase, as well as lipase measurement, can be done simultaneously
instead of amylase only for a better diagnosis.

LIMITATIONS

The study duration was short; the follow-up of the patient was not

done and the sample size was small.
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