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Abstract;

Serum amylase, lipase, and C-reactive protein (CRP) were evaluated alongside histopathological
and microbiological correlations to assess their diagnostic accuracy in determining acute
pancreatitis severity. In a prospective cohort of 120 adults, serum enzyme levels and CRP were
measured at admission and 48 hours, with concurrent imaging, histological examination of
pancreatic necrosis when present, and microbial cultures from necrotic tissue. Receiver operating
characteristic (ROC) analysis demonstrated that lipase at 48 hours (AUC 0.92; p <0.001) and CRP
(AUC 0.89; p<0.001) significantly outperformed amylase (AUC 0.76; p=0.03) in distinguishing
severe from mild disease. Histopathological grading correlated strongly with enzyme levels
(r=0.68, p<0.001), and positive cultures were identified in 42% of necrotic specimens, with
lipase and CRP significantly elevated in infected versus sterile necrosis (p = 0.02). These findings
suggest that serial lipase and CRP measurements provide reliable, non-invasive markers for
severity stratification and for predicting infection. The novel aspect lies in combining biochemical,
histological, and microbiological data within a single cohort, demonstrating additive diagnostic
value. These statistically robust findings support the implementation of combined lipase and CRP

monitoring in clinical protocols to enhance early risk stratification and guide management.
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Introduction

Acute pancreatitis remains a leading cause of acute abdominal emergency worldwide, exhibiting
a spectrum from mild, self-limited illness to fulminant disease with multiorgan failure. The early
and accurate stratification of severity is critical for guiding therapeutic decisions such as intensive
monitoring, fluid management strategies, and timely intervention. Traditional reliance on
computed tomography (CT) imaging and clinical scoring systems such as Ranson or APACHE II
presents challenges including radiation exposure, interobserver variability, and logistical delays.
Recent research has increasingly focused on biochemical markers for rapid, reliable risk

stratification.!"

Serum amylase and lipase are routinely measured at presentation; however, their value in
predicting severity has been debated. Enzyme levels may normalize within days while clinical
deterioration ensues, limiting their predictive utility. In contrast, C-reactive protein (CRP), a
systemic inflammatory marker, exhibits a temporal rise at 48 hours, correlating more closely with
necrosis and complications. Despite this, CRP’s sensitivity and specificity are modest unless

combined with other parameters.®®

The integration of biochemical markers with histopathological and microbiological findings
remains underexplored, particularly in adult cohorts. Histopathological grading of pancreatic
necrosis provides definitive evidence of severity but typically requires tissue obtained only via
intervention. Microbial culture from necrotic tissue has prognostic implications: infected necrosis
substantially increases morbidity and mortality. Few studies have concurrently evaluated serum

enzymes, CRP dynamics, and direct tissue analysis within a unified framework.’!2

Notably, studies published since 2022 have sought to refine early severity assessment using
combined biomarkers. For example, a multicenter trial demonstrated that adding serum
interleukin-6 to CRP enhanced early detection of severe pancreatitis. Another cohort showed that
dynamic lipase trends outperform static values in predicting necrosis. Nonetheless, none have
integrated histopathological grading and microbiological confirmation of necrosis within the same

dataset.'> 14
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This study addresses these gaps by prospectively evaluating serum amylase, lipase, and CRP at
admission and 48 hours, correlating these with histopathological grading and microbial analysis in
cases with necrotic tissue. It tests the hypothesis that combined biochemical and tissue-based

evaluation improves diagnostic accuracy, facilitating early intervention and improving outcomes.

By leveraging up-to-date literature and adhering to rigorous tissue-based diagnosis, the study
introduces a novel, cohesive model for severity assessment, potentially establishing a new standard

in acute pancreatitis evaluation.

Methodology

A prospective observational study was conducted over 18 months at Lahore Medical and Dental
College, enrolling 120 adult patients (aged 18—75) presenting with suspected acute pancreatitis at
a tertiary care center. Sample size was determined using Epi Info™ software, targeting a power of
0.80, alpha of 0.05, and assuming an AUC of 0.85 for lipase based on preliminary studies; the
minimum required sample was 110, and 120 were recruited to allow for attrition. Inclusion criteria
comprised first-episode acute pancreatitis confirmed by typical abdominal pain and serum
lipase/amylase > 3x upper limit, and presentation within 48 hours of symptom onset. Exclusion
criteria included chronic pancreatitis, malignancy, pregnancy, severe comorbidity (e.g., end-stage
renal or hepatic disease), documented immunosuppression, or refusal of consent. Written informed
consent was obtained verbally and documented in clinical records according to institutional ethical

guidelines.

Blood samples for serum amylase, lipase, and CRP were collected at admission and 48 hours later.
Laboratory assays were performed in the central hospital laboratory using standardized enzymatic
methods and high-sensitivity CRP immunoassay. All patients underwent contrast-enhanced CT
scan between days three and five to assess pancreatic necrosis. In patients with necrosis undergoing
intervention (percutaneous drainage, endoscopic debridement or surgery), tissue samples were
obtained. Histopathological examination classified necrosis severity using standardized grading
scales (e.g., percentage of parenchymal necrosis). Microbiological cultures were performed on

sterile tissue specimens to identify infective organisms.
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Data were analyzed using SPSS version 26. Comparisons between mild and severe disease used
t-tests for continuous variables and chi-square for categorical variables. Correlations were assessed
using Pearson’s coefficient. ROC curves determined diagnostic accuracy of enzyme levels and
CRP; AUCs were compared using Delong’s method. A p-value <0.05 was considered statistically

significant.
Results

Table 1. Demographic and Baseline Characteristics

Variable Mild AP (n=82)|Severe AP (n=38)||p-value
Age (years), mean+ SD|(145.6 £ 12.4 489+ 13.1 0.18
Male sex, n (%) 48 (58.5%) 22 (57.9%) 0.93
Etiology: biliary, n (%) (|50 (61.0%) 23 (60.5%) 0.94

Below Table 1, mean age and sex distribution between groups showed no significant differences,

confirming demographic comparability.

Table 2. Serum Biomarkers at Admission and 48 Hours

Biomarker Mild AP Severe AP p-value
Amylase day 0 ||785+212 U/L 912+276 U/L 0.04
Amylase day 2 |312+ 135 U/L 418+ 158 U/L 0.01
Lipase day 0 1345+410 U/L 1620+ 482 U/L 0.02
Lipase day 2 510+ 198 U/L 750+252 U/L <0.001
CRP day 0 282+ 113 mg/L  |32.5+12.9 mg/L 0.12
CRP day 2 68.7£25.5mg/L  |112.4+£382mg/L  |<0.001

Post-table note: Significant differences in 48-hour lipase and CRP support their utility in severity

stratification.

Table 3. Histopathology and Microbiology Correlations
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Sterile Necrosis|Infected Necrosis
Variable p-value
(n=22) (n=16)
Lipase day 2, mean + SD (U/L) 620+210 890 +290 0.02
CRP day 2, mean + SD (mg/L) 98.1+30.4 130.7+42.1 0.01

Histological necrosis grading (%,
28.3+8.7 42.6+£10.2 0.003
mean)

Note: Higher lipase, CRP, and necrosis percentage were associated with infected cases, indicating

potential predictive markers.

Discussion

This study demonstrates that dynamic changes in serum lipase and CRP over the first 48 hours
offer superior prognostic accuracy compared with static amylase levels. The statistically
significant differences in 48-hour lipase (p <0.001) and CRP (p <0.001) between mild and severe
cohorts highlight their clinical value. These findings are in concordance with recent studies (2022—
2024) that emphasize the prognostic importance of enzyme kinetics and inflammatory markers.
For instance, Patel et al. showed lipase decline <40% at 48 hours predicted necrosis with high
sensitivity. Similarly, Santos et al. reported CRP >100mg/LL as a strong indicator of

complications. !>

The integration of histopathological assessment confirms the biochemical markers’ correlation
with true parenchymal injury. The correlation coefficient (r=0.68; p<0.001) between enzyme
levels and tissue necrosis lends pathological validity to the laboratory findings, extending previous
research limited to imaging correlations. Moreover, microbiological analysis revealed that infected
necrosis occurs in 42% of cases studied, and that both lipase and CRP were significantly higher in
infected compared with sterile necrosis (p =0.02 and p=0.01). These observations are consistent
with Zhao et al. (2023) who reported CRP and enzyme elevations as predictors of infected

necrosis.'®

The combination of biomarkers with direct tissue data introduces a novel diagnostic paradigm.
While earlier work by Nguyen et al. (2022) combined CT findings and CRP, none incorporated

histology or culture results. This study’s methodology, which ensures tissue confirmation when
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available, addresses this gap and supports the development of an integrated severity prediction

model.!*-2°

The use of ROC analysis to quantify diagnostic performance (AUC for lipase 0.92; CRP 0.89)
demonstrates high discriminatory ability with clear statistical validation (p <0.001). These values

outperform previously reported AUCs ranging between 0.75-0.85 for individual markers.

The demographic homogeneity between groups reduces confounding, ensuring that observed
differences in biomarkers are reflective of disease biology rather than population differences.
Exclusion of chronic pancreatitis and targeted recruitment within 48 hours further preserves cohort

integrity.

Limitations include reliance on tissue sampling only when clinically indicated; consequently,
histopathological data are available for a subset of severe cases. Future work should consider early
minimally invasive sampling to establish tissue—biomarker correlations across full disease
spectrum. Additionally, long-term outcomes such as pancreatic function and quality of life were

not assessed.

Overall, this study advances the field by establishing a combined biochemical—tissue diagnostic
framework. Clinical pathways incorporating serial lipase and CRP measurement, followed by
targeted imaging and selective tissue sampling, may improve early risk stratification and tailor

interventions more precisely.

Conclusion

Serial measurement of serum lipase and CRP at 48 hours provides robust, non-invasive prognostic
markers for acute pancreatitis severity and the risk of infected necrosis. Integration with
histopathological and microbiological data supports the development of an advanced diagnostic
model. Future studies should validate this approach across multicenter cohorts to optimize clinical

stratification protocols.
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