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Abstract:

Background: Acute pancreatitis is a common gastrointestinal emergency characterized by inflammation of ‘the
pancreas and elevation of pancreatic enzymes in the bloodstream. Serum amylase and lipase are widely used
biochemical markers for the diagnosis of this condition.

Aim: To assess the levels of serum amylase and serum lipase among patients diagnosed with acute pancreatitis.
Methodology: This retrospective observational cross-sectional study was conducted in the Department of
Biochemistry at Bhagwan Mahavir Institute of Medical Sciences, Pawapuri, Bihar. Data from 90 patients
diagnosed with acute pancreatitis were collected from hospital records. Demographic details and biochemical
parameters were analyzed using descriptive statistics.

Results: The majority of patients belonged to the 31-40 years age group (24.4%), followed by 41-50 years
(22.2%). Male patients constituted 62.2% of the study population. Most patients had serum amylase levels
between 301-600 U/L (35.6%), while the highest proportion showed serum lipase levels between 201400 U/L
(33.3%). The mean serum amylase level was 645.32 + 215.48 U/L, whereas the mean serum lipase level was
452.67 +168.29 U/L.

Conclusion: Both serum amylase and serum lipase levels were markedly elevated in patients with acute
pancreatitis, with serum lipase showing consistent diagnostic relevance.
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Introduction

Acute Pancreatitis (AP) is a severe inflammation of
the pancreas which is one of the most common gas-
trointestinal crises in the clinical practice [1]. The
pancreas is very vital in both the exocrine and endo-
crine functions such as ‘the secretion of digestive en-
zymes which help in breaking down carbohydrates,
proteins, and fats. In case of inflammation inside the
pancreatic tissue, the digestive enzymes are prema-
turely released in the pancreatic tissue, therefore
auto-digesting the pancreatic cells and other tissues
surrounding it. Gallstones and alcohol abuse are the
most popular etiological predisposing factors that
cause acute pancreatitis, but other causes of its de-
velopment are hypertriglyceridemia, some medica-
tions, trauma, infections, and metabolic disorders
[2]. Acute pancreatitis is regarded as one of the most
significant health issues on the global level because
of the growing rates of its appearance and the possi-
bility of developing severe complications associated
with its pancreatic necrosis, the syndrome of sys-
temic inflammatory response, and the failure of mul-
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tiple organs. The incidence of the disease has been
reported as about 38 cases per 100,000 population
per year, which indicates the heavy burden of the
disease on the health care systems.

The incidence of acute pancreatitis in the world over
the last few decades has been on an increasing trend.
This has increased due to a number of factors which
include change of lifestyle, increasing prevalence of
gallstone disease, alcohol, obesity and metabolic
disorders [3]. Moreover, at least the increased
awareness of the diagnostic and more frequent ac-
cess to the healthcare services has also resulted in
the increased prevalence of the disease being de-
tected and reported. Acute pancreatitis leads to a sig-
nificant population of hospital admissions and a high
economic cost on the healthcare systems since it is
associated with extended hospitalizations, intensive
care units, and diagnostic tests and treatment proce-
dures. The growing trends of hospitalization in acute
pancreatitis complicate the significance of early di-

International Journal of Pharmaceutical Quality Assurance

363


http://www.ijpqa.com/

International Journal of Pharmaceutical Quality Assurance

agnosis and proper management in order to mini-
mize complications and death.

The accurate and prompt diagnosis of acute pancre-
atitis is necessary 'to start the effectual treatment and
avoid the advancement of the disease. The American
College of Gastroenterology (ACG) clinical guide-
lines state that patients should meet three criteria in
order to diagnose acute pancreatitis: two of three cri-
teria must be met. These conditions are that one must
have typical abdominal pain that could likely be as a
result of pancreatitis, the presence of serum pancre-
atic enzyme like amylase or lipase at least three
times the limit of normal, and radiological manifes-
tation of pancreatic inflammation by use of ab-
dominal radiography. Among them, abdominal pain
is regarded to be one of the major clinical manifes-
tations. Generally, the acute pancreatitis is charac-
terized by the sudden, severe, and relentless ab-
dominal pain, which is mainly centered in the region
of the epigastrum, and tends to extend to the back
[4]. Such pain can be supplemented by other symp-
toms like nausea, vomiting, and tenderness, and fe-
ver of the abdomen.

Nonetheless, clinical symptoms can be utilized to
make a diagnosis, but results can be problematic at
times. The subjectivity of the perception of pain im-
plies that patients might report difference in the de-
scription of their symptoms according to their age,
cognitive ability or tolerance to pain [5]. During the
treatment of elderly patients or people with dementia
or other neurological disorders, a valid clinical his-
tory can be hard to obtain. Moreover, there are unu-
sual symptoms that might be exhibited by some pa-
tients without being a clear indication of pancreatic
inflammation. Consequently, lab studies and imag-
ing research emerge as essential elements of the di-
agnosis of acute pancreatitis.

Radiological imaging methods are useful in the as-
sessment of pancreatic pathology. One of such, Con-
trast Enhanced Computed Tomography (CECT) of
the abdomen, is generally considered the gold stand-
ard imaging modality of the diagnosis and evalua-
tion of acute pancreatitis. CECT will offer compre-
hensive visualization of pancreatic tissue and adja-
cent organs making it possible to identify inflamma-
tion, necrosis, and fluid accumulation, as well as
other complications related to the disease. Neverthe-
less, ‘though having diagnostic value, CECT is not
necessarily permissible at the initial stage of disease
progression. Imaging performances can be normal in
the early phases of acute pancreatitis in most situa-
tions. Thus, in accordance with clinical recommen-
dations, CECT should be used in patients whose di-
agnosis is not certain or those who do not recover in
the first 4872 hours of in-hospital treatment [6].
Moreover, CECT is also most of the time applied to
assess complications instead of making the primary
diagnosis.
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Under such constraints, biochemical markers are im-
portant in the early diagnosis and validation of acute
pancreatitis especially in emergency department
where quick clinical decision-making is required.
Objective laboratory indicators of pancreatic inflam-
mation are serum pancreatic enzymes or amylase
and lipase are commonly used [7]. These enzymes
are synthesized mainly by pancreatic acinar cells
and they are usually released into the digestive tract
to help in digestions. Amylase helps in the hydroly-
sis of starch and complex carbohydrates into simple
sugars, and lipase breaks down the dietary fats to
fatty acids and glycerol. When one is under normal
physiological states, these enzymes are found in low
concentrations in the bloodstream. When the pancre-
atic cells are however, damaged either through in-
flammation or blockage then the enzymes will leak
out into the circulation leading to high serum levels.

The levels of both serum amylase and serum lipase
normally increase during acute pancreatitis and are
usually used to facilitate the diagnosis of the condi-
tion [8]. These enzymes are usually raised in a few
hours of the onset of the symptoms and can last at
different times, based on the severity and the course
of the disease. Conventionally, the most common bi-
ochemical test in the diagnosis of acute pancreatitis
was measurement of serum amylase. Nevertheless,
over the past years, serum lipase has acquired in-
creased clinical significance because of its en-
hanced specificity to pancreatic damage and a pro-
longed bloodstream. Although these differences ex-
ist, both enzymes are commonly combined in a clin-
ical practice in order to enhance the diagnostic con-
fidence.

Research shows ‘that pancreatic inflammation
causes patients to experience simultaneous increases
in their serum amylase and lipase levels although
their blood test results show different levels of ele-
vation. The extent of enzyme increase during acute
pancreatitis does not show a direct relationship to the
condition's intensity. The presence of extremely
high enzyme levels does not always predict a more
severe disease progression whereas moderate level
increases continue to show links to major medical
issues. The enzymes function as diagnostic confir-
mation tools but their ability to predict disease se-
verity remains restricted due to this particular trait.

The Cochrane Collaboration conducted a systematic
review which assessed how well serum amylase and
lipase test results can detect acute pancreatitis and
found that both enzymes had similar diagnostic ac-
curacy rates. The review demonstrated sensitivities
of approximately 0.72 for serum amylase and 0.79
for serum lipase, while the specificities were re-
ported as 0.93 and 0.89 respectively. The results
demonstrate that both enzymes function as trustwor-
thy tests for pancreatic inflammation, but lipase of-
fers slightly better ability to identify the disease. The
recent clinical guidelines recommend doctors to use
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serum lipase testing instead of serum amylase test-
ing for diagnosing suspected cases of acute pancre-
atitis according to these study results.

Healthcare institutions still order both serum amyl-
ase and serum lipase tests when doctors suspect pan-
creatitis in patients despite these recommendations.
The method seems complete because doctors order
both tests together yet research shows that this test-
ing method does not improve diagnostic precision.
The system creates extra expenses for healthcare
services while it drives up laboratory testing ex-
penses. Healthcare organizations and hospital man-
agers need to assess diagnostic testing methods
through cost-effectiveness analysis especially in re-
source-limited environments that exist in developing
nations.

The assessment needs to determine both the diag-
nostic effectiveness of laboratory tests together with
their financial impact for better clinical decision
making and enhanced healthcare operational effi-
ciency. The analysis of patient records from past
cases enables researchers to study how enzyme lev-
els rise and their actual diagnostic value in everyday
medical practice. The research will establish if
measuring one enzyme serum lipase can serve as the
only test needed to diagnose acute pancreatitis while
reducing both laboratory expenses and healthcare
costs.

The researchers conducted their study to evaluate
the diagnostic efficiency of serum amylase and li-
pase measurements in acute pancreatitis patients
through their retrospective study. The researchers
investigated the financial consequences of conduct-
ing two enzyme tests together to find out if one test
would serve as a more economical testing solution
without decreasing its ability to identify medical
conditions. The research team aims to enhance diag-
nostic methods and optimize healthcare resource
management for acute pancreatitis through their ex-
amination of current clinical information.

Methodology

Study Design: This study was conducted as a retro-
spective observational cross-sectional study aimed
at assessing serum amylase and lipase levels among
patients diagnosed with acute pancreatitis. The ret-
rospective design allowed the evaluation of previ-
ously recorded clinical and biochemical data of pa-
tients who had undergone laboratory investigations
for pancreatic enzymes. The study primarily focused
on analyzing the diagnostic value and distribution of
serum amylase and lipase levels in confirmed cases
of acute pancreatitis. Hospital records and labora-
tory reports were systematically reviewed to obtain
relevant clinical and biochemical information of the
study participants.

Study Area: The study was conducted in the De-
partment of Biochemistry, Bhagwan Mahavir Insti-
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tute of Medical Sciences, Pawapuri, Nalanda, Bihar,
India.

Study Duration: The study was carried out over a
period of six months from April 2025 to September
2025.

Study Participants: The study participants in-
cluded patients who had undergone laboratory test-
ing for serum amylase and serum lipase and were di-
agnosed with acute pancreatitis during the study pe-
riod. Data were retrieved from hospital medical rec-
ords and laboratory information systems.

Inclusion Criteria

e Patients diagnosed with acute pancreatitis based
on clinical findings and biochemical investiga-
tions.

e Patients whose serum amylase and serum lipase
levels were recorded in the hospital laboratory
database.

e Patients aged 18 years and above.

e Patients with complete medical and laboratory
records available in the hospital database.

Exclusion Criteria

e Patients with incomplete or missing laboratory
data related to amylase or lipase levels.

e Patients with chronic pancreatitis or pancreatic
malignancy.

e Patients with other conditions known to signifi-
cantly alter pancreatic enzyme levels.

e Patients whose clinical records were not acces-
sible or inadequately documented.

Sample Size: A total of 90 patients diagnosed with
acute pancreatitis and fulfilling ‘the inclusion crite-
ria were included in the study. The sample size was
determined based on the availability of eligible pa-
tient records within the defined study duration.

Procedure: Data for the present study were col-
lected retrospectively from hospital records, labora-
tory registers, and electronic medical databases
maintained by the Department of Biochemistry. Pa-
tients who had undergone testing for both serum am-
ylase and serum lipase and were clinically suspected
or diagnosed with acute pancreatitis were identified.
Demographic details such as age and gender, clini-
cal presentation, and laboratory findings were rec-
orded systematically. Blood samples of these pa-
tients had been collected during their hospital visit
and analyzed in the biochemistry laboratory using
standard automated biochemical analyzers follow-
ing established laboratory protocols. The normal ref-
erence range for serum amylase and serum lipase
was considered according to the laboratory stand-
ards. In cases where enzyme levels were elevated to
three times or more than the upper limit of the nor-
mal reference range, the possibility of acute pancre-
atitis was considered significant. Additional clinical
and radiological findings recorded in patient files,
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such as ultrasonography or computed tomography
reports, were also reviewed where available to con-
firm the diagnosis. All collected data were compiled
in a structured data collection sheet to facilitate sys-
tematic analysis and interpretation.

Statistical Analysis: All collected data were entered
into Microsoft Excel and subsequently analyzed us-
ing Statistical Package for the Social Sciences
(SPSS) version 27.0. Descriptive statistics were
used to summarize the demographic and clinical
characteristics of the study participants. Continuous
variables such as serum amylase and lipase levels
were expressed as mean and standard deviation,
while categorical variables were presented as fre-
quency and percentage distributions. Appropriate
statistical tests were applied wherever necessary to
assess the relationship between variables.
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Result

Table 1 shows the distribution of study participants
according to different age groups. Out of the total 90
patients included in the study, the highest proportion
belonged to the 3140 years age group with 22 pa-
tients (24.4%). This was followed by the 41-50
years age group comprising 20 patients (22.2%).
Participants aged 18—30 years accounted for 18 pa-
tients (20%). The 51-60 years age group included
17 patients (18.9%). The lowest proportion of par-
ticipants was observed in the age group of more than
60 years, which included 13 patients (14.5%). Over-
all, the findings indicate that the majority of the
study participants were concentrated in the middle
adult age groups, particularly between 31 and 50
years.

Table 1: Distribution of Study Participants According to Age Group (n = 90)

Age Group (Years) Number of Patients (n) Percentage (%)

18-30 18 20

3140 22 24.4

41-50 20 22.2

51-60 17 18.9

>60 13 14.5

Total 90 100

Table 2 shows the distribution of study participants
according to gender. Out of the total 90 patients in-
cluded in the study, ‘the majority were males, ac-
counting for 56 participants (62.2%). In comparison,
females constituted 34 participants (37.8%). This in-
dicates that male patients formed a larger proportion
of the study population than female patients. The
higher representation of males suggests that the con-

dition or clinical presentation evaluated in the pre-
sent study was more frequently observed or reported
among male patients during the study period. Over-
all, the gender distribution demonstrates a clear pre-
dominance of male participants in the sample, while
female participants represented slightly more than
one-third of the total study population.

Table 2: Distribution of Study Participants According to Gender

Gender Number of Patients (n) Percentage (%)
Male 56 62.2
Female 34 37.8
Total 90 100

Table 3 shows the distribution of patients according
to their serum amylase levels. Out of the total 90 pa-
tients included in the study, the highest proportion
of patients had serum amylase levels in the range of
301-600 U/L, accounting for 32 patients (35.6%).
This was followed by 24 patients (26.7%) who had
serum amylase levels between 601-900 U/L. A total
of 20 patients (22.2%) exhibited serum amylase lev-
els greater than 900 U/L, indicating markedly ele-

vated enzyme levels in a considerable proportion of
the study population. Meanwhile, the lowest propor-
tion of patients, 14 individuals (15.6%), had serum
amylase levels in the range of 100-300 U/L. Over-
all, the findings suggest that the majority of patients
presented with moderately elevated serum amylase
levels, particularly within the 301-600 U/L cate-

gory.

Table 3: Distribution of Patients According to Serum Amylase Levels
Serum Amylase Level (U/L) Number of Patients (n) Percentage (%)
100-300 14 15.6
301-600 32 35.6
601-900 24 26.7
>900 20 22.2
Total 90 100
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Table 4 shows the distribution of patients according
to serum lipase levels among the total 90 patients in-
cluded in the study. The highest proportion of pa-
tients was observed in the serum lipase range of
201-400 U/L, comprising 30 patients (33.3%). This
was followed by 25 patients (27.8%) with serum li-
pase levels between 401-600 U/L. A total of 19 pa-
tients (21.1%) had serum lipase levels greater than
600 U/L, indicating markedly elevated enzyme lev-

e-ISSN: 0975-9506, p-ISSN: 2961-6093

els in a considerable proportion of the study popu-
lation. Meanwhile, 16 patients (17.8%) had serum
lipase levels in the 65-200 U/L range, representing
the lowest proportion among the categories. Overall,
the findings indicate that the majority of patients ex-
hibited moderately to markedly elevated serum li-
pase levels, particularly within the 201-600 U/L
range, suggesting its significant diagnostic rele-
vance in patients with acute pancreatitis.

Table 4: Distribution of Patients According to Serum Lipase Levels
Serum Lipase Level (U/L) | Number of Patients (n) Percentage (%)
65-200 16 17.8
201400 30 333
401-600 25 27.8
>600 19 21.1
Total 90 100

Table 5 shows the comparison of mean serum amyl-
ase and lipase levels among patients. The mean se-
rum amylase level was observed to be 645.32 U/L
with a standard deviation of 215.48, indicating con-
siderable variation in amylase levels among the pa-
tients. The minimum recorded serum amylase value
was 120 U/L, while the maximum level reached
1080 U/L, reflecting a wide range of enzyme eleva-
tion in the study population. In comparison, the

mean serum lipase level was 452.67 U/L with a
standard deviation of 168.29, suggesting moderate
variability in lipase values among the patients. The
serum lipase levels ranged from a minimum of 90
U/L to a maximum of 820 U/L. Overall, the findings
demonstrate that both serum amylase and lipase lev-
els were markedly elevated among patients, with se-
rum amylase showing a comparatively higher mean
value and wider range than serum lipase.

Table 5: Comparison of Mean Serum Amylase and Lipase Levels Among Patients
Parameter Mean Standard Deviation (SD) | Minimum Maximum
Serum Amylase (U/L) 645.32 215.48 120 1080
Serum Lipase (U/L) 452.67 168.29 90 820
Discussion The study results showed that more than 60 percent

The present study evaluated the distribution of pa-
tients and the biochemical profile of serum amylase
and lipase among individuals diagnosed with acute
pancreatitis. The present study showed that most pa-
tients belong to the 31-40 years age group and the
41-50 years age group, which demonstrates that
acute pancreatitis affects middle-aged adults the
most. Yardan et al. (2009) [9] found that acute pan-
creatitis cases occurred mostly between 30 and 50
years according to their study which used emer-
gency department data. The disease shows a pattern
of affecting people during their peak working years
because they encounter many Tisk factors such as
drinking alcohol and developing gallstone disease
and maintaining poor eating habits. Tenner et al.
(2013) [10] established that acute pancreatitis occurs
most often among middle-aged people while their
study showed that lifestyle habits increase the dis-
ease risk for this particular age group. The present
study found a lower number of elderly patients be-
cause different health-seeking patterns and multiple
existing medical conditions create difficulties in di-
agnosing patients.
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of the participants were male which created an un-
balanced gender ratio because females made up
slightly more than one-third of the total study group.
The findings of the study match the results from
Gomez et al. (2012) [11] who reported that 60 to 65
percent of their analyzed acute pancreatitis patients
were male. The higher rates of male pancreatic in-
flammation have been explained by their tendency
to drink alcohol and smoke tobacco which medical
experts identify as common risk factors. Ismail and
Bhayana (2017) [12] found that male patients
formed the majority of acute pancreatitis cases be-
cause their professional duties made them more vul-
nerable to life-threatening conditions. The findings
of some studies showed different results from this
research. Leppédniemi et al. (2019) [13] found that
gender distribution in their study differed according
to different pancreas disease causes because gall-
stone-related pancreatitis occurs more often in fe-
males. The present study found male patients to be
more predominant because earlier studies showed
the same pattern of male patient dominance.

The examination of serum amylase levels found ‘that
most patients in the study displayed moderate to se-
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vere increases in their serum amylase levels while
the most significant patient group showed serum
amylase levels between 301 and 600 U/L and the
next two groups included patients with levels from
601 to 900 U/L and levels above 900 U/L. The study
established a mean serum amylase level of 645.32 +
215.48 U/L which showed elevated pancreatic en-
zyme levels. Jasdanwala and Babyatsky (2015) [14]
discovered that acute pancreatitis patients show se-
rum amylase levels which reach three to five times
the normal upper limit while most patients exceed
500 U/L. Sutton et al. (2009) [15] found that acute
pancreatitis patients had mean serum amylase levels
which exceeded 600 U/L which matched the current
research results. Multiple research studies have
shown that serum amylase cannot function as a reli-
able diagnostic test. Smith et al. (2005) [16] showed
that serum amylase returns to its normal state during
24 to 48 hours following the start of symptoms
which decreases its ability to diagnose late-stage
cases. The results show that serum amylase func-
tions as a valuable biochemical test but its diagnostic
accuracy depends on when healthcare professionals
collect samples for analysis.

The serum lipase analysis results from the current
research showed that most patients had serum lipase
levels that reached moderate to severe elevations.
The highest proportion of patients had serum lipase
levels that reached 201 to 400 U/L, while the second
highest group showed 401 to 600 U/L levels and the
third highest group demonstrated above 600 U/L
levels. The present study measured mean serum li-
pase level at 452.67 + 168.29 U/L which showed
that patients with acute pancreatitis had high enzyme
levels. The current findings match the results from
Rompianesi et al. (2017) [17] who reported that pa-
tients with acute pancreatitis experienced serum li-
pase levels which exceeded 400 U/L for a longer pe-
riod than their amylase levels. The research con-
ducted by Ismail and Bhayana (2017) found that li-
pase levels stay elevated during pancreatic inflam-
mation for a period between 7 and 14 days, which
establishes lipase as a dependable test for both diag-
nostic and monitoring purposes. The present study’
found that more patients showed elevated lipase lev-
els which demonstrates that ‘this enzyme holds diag-
nostic importance for medical settings.

The study found an essential result which showed
that researchers evaluated the average serum amyl-
ase and lipase levels. The researchers found that the
mean serum amylase level reached 645.32 U/L
while the mean serum lipase level reached 452.67
U/L, yet both enzymes showed high levels of varia-
bility according to their results. The results showed
similar patterns which Gomez et al. (2012) observed
in their retrospective study because both enzymes
showed high levels in patients with acute pancreati-
tis, but lipase provided better diagnostic accuracy.
The researchers Rompianesi et al. (2017) showed
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that serum lipase testing provides better diagnostic
accuracy than amylase testing, which helps medical
professionals differentiate between pancreatic in-
flammation and other abdominal pain sources. Sut-
ton et al. (2009) established that health professionals
should conduct enzyme tests only when they suspect
acute pancreatitis, since lipase testing provides
enough information for diagnosis purposes. The two
opposing opinions show that medical professionals
still debate which biochemical marker serves as the
best diagnostic tool for acute pancreatitis identifica-
tion.

The present study results still match existing litera-
ture because middle-aged men represent the most
common group which acute pancreatitis affects. The
study” proves that serum amylase and serum lipase
levels reach high levels in most acute pancreatitis
patients because these two tests continue to serve as
essential tests for detecting pancreatic inflammation.
Previous research shows that serum lipase testing
provides better diagnostic results because it stays el-
evated in patients for more extended periods than
amylase testing does. Clinical studies show that both
enzymes provide valuable medical information yet
serum lipase testing serves as the better single test
for diagnosing acute pancreatitis in daily medical
practice.

Conclusion

The present retrospective study evaluated the bio-
chemical profile of serum amylase and serum lipase
among patients diagnosed with acute pancreatitis.
The findings demonstrated that acute pancreatitis
was more commonly observed in middle-aged indi-
viduals, particularly those between 31 and 50 years
of age, with a clear predominance among male pa-
tients. Both serum amylase and serum lipase levels
were markedly elevated in the majority of patients,
confirming their importance as biochemical markers
in the diagnosis of acute pancreatitis. The mean val-
ues of both enzymes indicated significant pancreatic
enzyme elevation, reflecting active pancreatic in-
flammation. However, serum lipase showed con-
sistent elevation across most cases, supporting its
greater diagnostic reliability. Overall, the study
highlights that while both enzymes remain useful di-
agnostic tools, serum lipase may serve as a more re-
liable and potentially cost-effective biomarker for
the diagnosis of acute pancreatitis in routine clinical
practice.
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