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Abstract

Background: Acute pancreatitis (AP) is an inflammatory condition with a variable clinical course,
requiring early diagnosis and severity assessment for optimal management. Biochemical markers
such as serum amylase and lipase are widely used, though their limitations necessitate adjunctive
tools.

Aim: To evaluate the diagnostic utility of serum amylase, serum lipase, and the amylase—lipase
ratio in patients with acute pancreatitis.

Methods: This prospective study included 90 patients diagnosed with AP between June 2025 and
February 2026 at Sree Mookambika Institute of Medical Sciences Diagnosis was based on
standard clinical, biochemical, and radiological criteria. Serum amylase and lipase levels were
measured, and the amylase—lipase ratio was calculated. Statistical analysis was performed using
Statistical Package for the Social Sciences.

Results: The study population showed male predominance (73.3%) with a mean age of 38.5+2.25
years. Elevated serum amylase and lipase levels were observed in 75 and 73 patients, respectively,
while a subset had normal enzyme levels. The mean serum amylase and lipase levels were
870.3+754.23 IU/L and 235.8+124.5 IU/L. An amylase—lipase ratio >3 was seen in 54 patients,
suggesting alcoholic etiology. At three times the upper limit of normal, sensitivity and specificity
were 83.33% and 84.88%, respectively, with an overall diagnostic accuracy of 84.09%.
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Conclusion: Serum amylase and lipase are reliable diagnostic markers for AP, and the amylase—
lipase ratio aids in etiological differentiation. However, combined clinical and radiological
assessment remains essential for accurate diagnosis.

Introduction

Acute pancreatitis (AP) is an acute inflammatory condition of the pancreas characterized by a
highly variable clinical course ranging from mild, self-limiting disease to severe forms associated
with systemic inflammatory response, multiorgan failure, and significant mortality. Over the past
few decades, the global incidence of AP has been rising, making it one of the most common
gastrointestinal causes of hospital admission [1,7]. The etiology is multifactorial, with gallstones
and alcohol consumption accounting for the majority of cases, while hypertriglyceridemia, drugs,
infections, and post-procedural causes contribute to a smaller proportion [1]. Despite advances in
imaging and critical care, early diagnosis and timely assessment of disease severity remain major
clinical challenges [5].

The diagnosis of acute pancreatitis is currently based on the revised Atlanta criteria, which require
the presence of at least two of the following: characteristic abdominal pain, elevated pancreatic
enzymes (serum amylase or lipase) to at least three times the upper limit of normal, and
radiological evidence of pancreatic inflammation [6]. Among these, biochemical markers play a
central role as they are rapid, minimally invasive, and widely accessible. Serum amylase and
lipase are the most commonly used markers, with lipase being more sensitive and specific due to
its longer half-life and greater pancreatic specificity [1]. However, these enzymes have notable
limitations, including false positives in other abdominal conditions and poor correlation with
disease severity [1,3].

Given these limitations, there has been increasing interest in identifying additional biochemical
markers that can not only aid in diagnosis but also predict the severity and prognosis of AP. Early
stratification of severity is crucial because patients with severe acute pancreatitis require intensive
monitoring and aggressive management to prevent complications such as pancreatic necrosis,
sepsis, and organ failure [5,7]. Traditional enzyme markers fail to reliably differentiate between
mild and severe disease, necessitating the use of inflammatory and prognostic biomarkers [3].

C-reactive protein (CRP) is one of the most extensively studied and widely used biomarkers for
assessing severity in AP. It is an acute-phase reactant synthesized by the liver in response to
inflammation and has been shown to correlate with the extent of pancreatic necrosis and systemic
inflammation [2]. CRP levels typically peak 36—72 hours after symptom onset, making it more
useful for assessing severity rather than early diagnosis [2,6].

Procalcitonin (PCT), another important biomarker, has gained attention for its role in predicting
severe acute pancreatitis and infectious complications. Elevated PCT levels are associated with
pancreatic necrosis, sepsis, and multiorgan dysfunction, and it has demonstrated good sensitivity
and specificity in early severity prediction [4]. Additionally, cytokines such as interleukin-6 (IL-6),
serum amyloid A, and other inflammatory mediators are being explored for their potential to
provide earlier and more accurate prognostic information [1,3].
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Recent research has focused on combining multiple biochemical markers to improve diagnostic
accuracy and prognostic assessment. Biomarker panels integrating pancreatic enzymes with
inflammatory markers have shown promise in enhancing early detection and guiding clinical
decision-making. However, despite extensive research, no single biomarker has emerged as a
definitive gold standard, and the optimal combination of markers remains an area of ongoing
investigation [3].

In this context, the evaluation of biochemical markers in acute pancreatitis is of paramount
importance. Understanding their diagnostic utility, limitations, and role in severity assessment can
significantly improve patient outcomes by facilitating early diagnosis, risk stratification, and
appropriate management strategies. Therefore, this study aims to systematically evaluate the role
of various biochemical markers in the diagnosis and severity assessment of acute pancreatitis.

Aim

To evaluate the role of biochemical markers in the diagnosis and assessment of severity in patients
with acute pancreatitis.

Objectives:

To assess the diagnostic utility of serum pancreatic enzymes (amylase and lipase) in patients with
acute pancreatitis.

To evaluate the role of biochemical markers such as C-reactive protein (CRP) and procalcitonin
(PCT) in determining the severity of acute pancreatitis.

Methodology:

This study was conducted in the Department of Emergency Medicine at Sree Mookambika
Institute of Medical Sciences, a tertiary care hospital, over a period from June 2025 to February
2026. The study population comprised patients aged more than 18 years who were diagnosed with
acute pancreatitis . The diagnosis of acute pancreatitis was established based on standard clinical
presentation, biochemical parameters, and radiological findings in accordance with accepted
diagnostic criteria. Patients with pre-existing chronic kidney disease, chronic liver disease, or
those with incomplete clinical or laboratory data were excluded to avoid confounding factors that
could influence biochemical marker levels and study outcomes.

Biochemical evaluation formed a key component of this study. Serum amylase levels were
estimated using an Erba semi-automated analyzer with Enzo Pak (Recon Diagnostic Kit). Elevated
serum amylase levels, typically defined as values rising three to five times above the upper limit of
normal, were considered suggestive of acute pancreatitis. However, it is well recognized that
elevated amylase levels may also occur in other clinical conditions such as pancreatic duct
obstruction, malignancies, and biliary tract diseases, thereby limiting its specificity. Furthermore,
variations in serum amylase levels may arise due to the presence of different isoenzymes
originating from both pancreatic and non-pancreatic tissues, which can influence diagnostic
interpretation.
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All collected data were systematically entered into Microsoft Excel and subsequently analyzed
using the Statistical Package for the Social Sciences (IBM Corp., Armonk, NY, USA). Descriptive
statistics were employed to summarize baseline characteristics and study variables, with
continuous variables expressed as mean = standard deviation (SD) and categorical variables
presented as frequencies and percentages. For inferential analysis, comparisons of continuous
variables between groups (mild versus severe acute pancreatitis) were performed using the
Student’s t-test for normally distributed data or the Mann—Whitney U test for non-normally
distributed data. Categorical variables were analyzed using the Chi-square test or Fisher’s exact
test as appropriate. The relationship between biochemical markers and disease severity was
assessed using Pearson or Spearman correlation coefficients based on data distribution.
Additionally, Receiver Operating Characteristic (ROC) curve analysis was carried out to evaluate
the diagnostic performance of the biochemical markers and to determine optimal cut-off values for
predicting severe acute pancreatitis. A p-value of less than 0.05 was considered statistically
significant, indicating a meaningful association between variables.

Result:

Thirteen individuals showed normal serum lipase levels, whereas 75 had elevated blood amylase
levels. 73 individuals exhibited elevated blood lipase levels, whereas 15 had normal serum lipase
levels. 54 patients had an Amylase Lipase Ratio greater than 3, whereas 36 had a lower ratio.
Graph 1 shows that the average age and SD of patients in this study was 38.5£2.2.5 years, with
31-40 years being the most common age group affected. The mean and standard deviation for
Amylase, Lipase, and Amylase Lipase Ratio were 870.3+754.23, 235.8+124.5, and 3.87+2.45. The
serum lipase:amylase ratio may therefore be used to predict both alcoholic and non-alcoholic
pancreatitis. The sensitivity and specificity of amylase and lipase at three times the normal limit
were 83.33% and 84.88%, respectively. Positive likelihood ratio: 5.51; negative likelihood ratio:
0.20. Positive predictive value: 85.23%; negative predictive value: 82.95%. Accuracy: 84.09%.
Discussion The current research found that men accounted for 73.3% (n=66) of the total 90
patients, while females accounted for 26.7% (n=24). Patients in this research had a mean age and
SD of 38.5+2.2.5 years, with 31-40 years being the most often afflicted age group. This is
comparable to previous investigations. Annie E. Cook et al [7] Harish Kumar et al. [8] 13
individuals had normal serum lipase, but 75 had elevated serum amylase. 73 individuals exhibited
elevated blood lipase levels, whereas 15 had normal serum lipase levels. The mean serum Lipase
level is 235.8 IU/L. The mean serum amylase level is 870.3 IU/L. The serum lipase/amylase ratio,
with a cutoff value of 3.0, may help distinguish between alcoholic and non-alcoholic AP. 54
patients had an Amylase Lipase Ratio greater than 3, whereas 36 had a lower ratio. This is
comparable to previous investigations. Anitha Devanath et al. [9], and Harish Kumar et al [8] The
serum lipase to amylase ratio may be used to predict both alcoholic and non-alcoholic pancreatitis.
The current study shows that the sensitivity and specificity of amylase and lipase at three times the
normal limit were 83.33% and 84.88%, respectively. Positive likelihood ratio: 5.51; negative
likelihood ratio: 0.20. Positive predictive value: 85.23%; negative predictive value: 82.95%.
Daignostic Accuracy: 84.09%.
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Table 1: Gender wise distribution of acute pancreatitis

Gender Number(n) Percentage (%)
Male 66 73.3%
Female 24 26.7%

Table 1 shows that Among the Total 90 patients males constituted 73.3% (n=66 )and

Females 26.7%(n=24).

Table 2:
Biochemical Marker Raised Normal
Serum amylase 75 13
Serum Lipase 73 15
Serum Amylase Lipase Ratio 54 (>3) 36(<3)

Graph 1: Mean and SD of Age, Amylase, Lipase and Amylase Lipase Ratio
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Table 3: Sensitivity, specificity, Positive predictive value, Negative predictive value and
respective 95%confidence interval for amylase and Lipase for diagnosing acute pancreatitis

Statistic 'Value 95% CI
Sensitivity 83.33% 74.00% to 90.36%
Specificity 84.88% 75.54% to 91.70%
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Positive Likelihood Ratio 5.51 3.31t09.17

Negative Likelihood Ratio 0.20 0.12 to 0.31

Disease prevalence (*) 51.14% 43.50% to 58.73%

Positive Predictive Value (*) 85.23% 77.61% to 90.57%

Negative Predictive Value (*) 82.95% 75.25% to 88.62%

Accuracy (*) 84.09% 77.83% to 89.16%
Discussion

The present study evaluated the diagnostic utility of serum amylase, serum lipase, and the
amylase—lipase ratio in patients with acute pancreatitis (AP), with particular emphasis on their
sensitivity, specificity, and role in differentiating etiological subtypes. In this study, a total of 90
patients were analyzed, with a predominance of males (73.3%) compared to females (26.7%),
which is consistent with previous studies suggesting a higher incidence of AP among males,
particularly due to alcohol-related etiologies [8,14,15]. The mean age of patients was 38.5+2.25
years, with the most affected age group being 31-40 years, aligning with earlier reports that
indicate AP commonly affects young to middle-aged adults [14,15].

Biochemical evaluation revealed that 75 patients had elevated serum amylase levels, while 73
patients showed elevated serum lipase levels. Interestingly, a small proportion of patients
demonstrated normal enzyme levels despite clinical diagnosis, with 13 patients having normal
amylase and 15 having normal lipase. This finding highlights a well-recognized limitation of
pancreatic enzymes, as their levels may remain normal in delayed presentations or in cases of
hypertriglyceridemia-induced pancreatitis [9,10]. The mean serum amylase and lipase levels
observed in this study were 870.3+754.23 IU/L and 235.8+124.5 IU/L, respectively, which are
comparable to previously reported values [15,16].

The amylase—lipase ratio has been proposed as a useful parameter in differentiating alcoholic
from non-alcoholic pancreatitis. In the present study, 54 patients had a ratio greater than 3, while
36 had a ratio below 3. These findings are in agreement with earlier studies by Anitha Devanath
et al. and Harish Kumar et al., which demonstrated that a ratio >3 is suggestive of alcoholic
pancreatitis [15,16]. This ratio serves as a simple and cost-effective tool, especially in resource-
limited settings, where advanced diagnostic modalities may not be readily available.

The diagnostic performance of serum amylase and lipase at three times the upper limit of normal
showed a sensitivity of 83.33% and specificity of 84.88%, indicating good diagnostic accuracy.
These results are comparable with earlier studies that reported sensitivity ranging from 70% to

90% and specificity between 80% and 90% for these enzymes [8,9]. The positive likelihood ratio
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of 5.51 suggests that patients with elevated enzyme levels are over five times more likely to have
AP, while a negative likelihood ratio of 0.20 indicates that normal values significantly reduce the
probability of disease. The positive predictive value (85.23%) and negative predictive value
(82.95%) further reinforce the reliability of these biochemical markers in clinical practice.

Despite their usefulness, serum amylase and lipase have certain limitations. Amylase levels may
be elevated in non-pancreatic conditions such as salivary gland disorders, renal failure, and
gastrointestinal perforations, thereby reducing specificity [10]. Lipase, although more specific,
may also be elevated in renal impairment and other intra-abdominal conditions. Therefore,
reliance on a single biochemical marker may not be sufficient, and a combination of clinical
assessment, imaging, and multiple biomarkers is recommended for accurate diagnosis and
severity assessment [11,12].

Overall, the findings of this study support the continued use of serum amylase and lipase as
primary diagnostic tools in acute pancreatitis, with the amylase—lipase ratio providing additional
value in etiological differentiation. The moderate to high sensitivity and specificity observed in
this study highlight their clinical relevance. However, integrating these markers with newer
inflammatory biomarkers and imaging modalities may further enhance diagnostic accuracy and
improve patient outcomes [9,12].

Conclusion:

The present study demonstrates that serum amylase and serum lipase remain reliable and widely
accessible biochemical markers for the diagnosis of acute pancreatitis. Both markers showed
good diagnostic performance, with sensitivity of 83.33% and specificity of 84.88% at three times
the upper limit of normal, indicating satisfactory accuracy in clinical practice. However, a small
proportion of patients exhibited normal enzyme levels, highlighting the limitation of relying
solely on these markers.

The serum amylase—lipase ratio proved to be a useful adjunct in differentiating alcoholic from
non-alcoholic pancreatitis, with a ratio >3 showing significant association with alcoholic
etiology. This simple and cost-effective parameter can aid early etiological assessment,
especially in resource-limited settings.

Overall, while individual biochemical markers provide valuable diagnostic information, their
combined interpretation along with clinical and radiological findings enhances diagnostic
accuracy and patient management. Further studies incorporating additional inflammatory
biomarkers may improve early severity prediction and prognostic assessment in acute
pancreatitis.
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