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ABSTRACT
Objective: Acute pancreatitis (AP) varies in severity, making early identification of severe acute pancreatitis (SAP) essential. As lipid imbalance has been in-
creasingly linked to inflammatory activation, the Atherogenic Index of Plasma (AIP) has been proposed as a potential prognostic marker. This study evaluated 
the association between AIP and AP severity and assessed whether AIP independently predicts SAP.

Materials and Methods: This retrospective cohort included 203 adult patients with acute pancreatitis. Classification of acute pancreatitis followed the Revised 
Atlanta Criteria. Demographic, laboratory, and lipid data were extracted from electronic records, and AIP was calculated using triglyceride and HDL-cholesterol 
values. Analyses included group comparisons, correlation testing, comprehensive ROC analyses, multivariable logistic regression, and a covariate-adjusted ROC.

Results: Among 203 patients, 128 had MAP and 75 had SAP. SAP patients showed significantly higher WBC, glucose, creatinine, AST, ALT, and CRP levels (all 
p<0.001) and lower HDL-C (p=0.024). Mean AIP was higher in SAP (0.59±0.15 vs. 0.53±0.20; p=0.016) but demonstrated limited discrimination (AUC 0.575; cut-off 
0.390; sensitivity 96.0%, specificity 22.7%). AIP was significant in unadjusted and WBC-adjusted models (p=0.023 and p=0.043, respectively), but not in the fully 
adjusted model including WBC and glucose (p=0.196). The covariate-adjusted ROC showed excellent accuracy (AUC 0.892; sensitivity 84.0%, specificity 79.7%).

Conclusion: Although higher in severe cases, AIP did not independently predict severity. While insufficient alone, AIP may contribute supportive value when 
combined with inflammatory and metabolic markers.
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INTRODUCTION
Acute pancreatitis (AP) is an inflammatory disorder of the 
pancreas with a broad clinical spectrum, ranging from mild, 
self-limiting disease to severe necrotizing pancreatitis com-
plicated by organ failure and high mortality. Its global inci-
dence has risen steadily over the past two decades, reach-
ing 20–40 cases per 100,000 population annually.[1,2] Despite 
advances in diagnosis and management, mortality in severe 
cases may still reach 15–30%.[3,4] Early identification of pa-
tients at risk of severe disease is therefore essential to guide 
intensive monitoring and timely intervention.

According to the 2012 Revised Atlanta Classification (RAC), 
acute pancreatitis is categorized into mild, moderately severe, 
and severe forms based on the presence, duration, and con-
sequences of organ failure, as well as local complications.
[5] Although this system improves diagnostic consistency, it 
does not provide real-time prognostic information. Several 
scoring systems, such as the Bedside Index for Severity in 
Acute Pancreatitis (BISAP), Ranson’s criteria, and the Modi-
fied CT Severity Index (MCTSI), are commonly used for early 
risk assessment; however, their diagnostic performance is 
variable, and some require imaging or parameters that may 
not be immediately available in the acute setting.[6–9]
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Disturbances in lipid metabolism are increasingly recognized 
in the pathophysiology of AP. Hypertriglyceridemia accounts 
for 5–10% of cases and is the third most common etiology af-
ter gallstones and alcohol.[10] Experimental and clinical stud-
ies have shown that triglyceride (TG) hydrolysis by pancreatic 
lipase generates cytotoxic free fatty acids (FFAs), which induce 
acinar injury, microvascular dysfunction, and systemic inflam-
mation.[11,12] Conversely, high-density lipoprotein cholesterol 
(HDL-C) exerts antioxidant and anti-inflammatory effects, and 
low HDL-C levels have been associated with organ failure and 
increased disease severity in AP.[13,14] These opposing biological 
roles suggest that combined lipid indices may provide insights 
into inflammatory and metabolic stress during early disease.

The Atherogenic Index of Plasma (AIP) combines triglyceride 
and HDL-C levels into a single indicator of atherogenic dyslip-
idemia. Because it is derived from routinely measured lipid pa-
rameters, AIP reflects the balance between pro-inflammatory 
triglycerides and the anti-inflammatory, antioxidant functions 
of HDL-C.[15,16] Recent studies have shown that elevated AIP at 
admission is associated with a higher likelihood of severe acute 
pancreatitis. Cho et al.[17] reported that increased AIP inde-
pendently predicted severe disease in a Korean cohort, while 
Wu et al.[18] demonstrated that AIP was linked to both severe 
pancreatitis and the development of acute kidney injury, a ma-
jor contributor to morbidity. These observations, together with 
mechanistic evidence that systemic inflammation rapidly de-
creases HDL-C and increases triglyceride concentrations, sup-
port the concept that AIP may serve as an early surrogate mark-
er of metabolic and inflammatory stress in acute pancreatitis.[17]

Although these findings are promising, several uncertainties 
remain. Reported AIP cut-off values vary across studies, the 
timing of lipid measurement is not standardized, and data on 
its additive value over established scoring systems are lim-
ited. Further research is therefore needed to clarify whether 
AIP provides independent and clinically meaningful prog-
nostic information in acute pancreatitis.

The present study aims to evaluate the relationship between 
the AIP and disease severity in acute pancreatitis and to de-
termine whether AIP serves as an independent predictor of 
severe acute pancreatitis in a retrospective patient cohort.

MATERIALS and METHODS
Study Design and Settings 
This retrospective cohort study included adult patients diag-
nosed with acute pancreatitis who were hospitalized in the 
Internal Medicine ward of our tertiary care center between 1 
January 2022 and 31 December 2024.  Patient data, including 

demographic characteristics, comorbidities, laboratory values, 
and imaging findings, were obtained from the institutional elec-
tronic medical record system. The diagnosis of acute pancreati-
tis was established according to the 2012 Revised Atlanta Clas-
sification, requiring the presence of at least two of the following: 
typical abdominal pain, elevation of serum amylase or lipase to 
at least three times the upper limit of normal, or radiological 
evidence consistent with acute pancreatitis.[5] Disease severity 
was defined based on the same criteria; patients without organ 
failure and without local or systemic complications were cate-
gorized as having mild acute pancreatitis (MAP), whereas those 
with persistent organ failure lasting more than 48 hours, as de-
fined by the Modified Marshall scoring system, were classified 
as having severe acute pancreatitis (SAP).[19] Patients who met 
the criteria for “moderately severe” disease, that is, those with 
transient organ failure or local complications, were included in 
the MAP group to maintain a binary classification suitable for 
the analytical design of the study.[20] Exclusion criteria included 
chronic pancreatitis, pancreatic malignancy, cirrhosis, chronic 
kidney disease stage ≥ 3, thyroid dysfunction, pregnancy, active 
systemic infection, chronic inflammatory disorders, use of lip-
id-lowering therapy within the previous three months, known 
primary hyperlipidemia, and incomplete laboratory data within 
24 hours of admission. After application of these criteria, a total 
of 203 patients were included in the final analysis.

Ethics Approval and Consent to Participate
This study was conducted in accordance with the principles 
of the Declaration of Helsinki. The study was approved by the 
Local Ethics Committee of Kanuni Sultan Suleyman Training 
and Research Hospital (decision date: 21.04.2025, number: 
E-80929729-000-274110217). Because of the retrospective 
nature of the study, the requirement for written informed 
consent was waived. All data were anonymized before anal-
ysis to ensure patient confidentiality.

Calculation of Atherogenic Index of Plasma
Serum TG and HDL-C levels were obtained from admission 
laboratory records. Measurements were performed using en-
zymatic colorimetric assays on a Roche Cobas 8000 analyzer 
(Roche Diagnostics, Mannheim, Germany), according to the 
hospital’s routine laboratory procedures. In this study, both 
triglycerides (TG) and HDL-cholesterol (HDL-C) were mea-
sured in mg/dL. The AIP was calculated using the formula 
log₁₀(TG/HDL-C). Additional laboratory parameters, includ-
ing amylase, lipase, glucose, calcium, creatinine, and C-re-
active protein (CRP), were retrieved from electronic medical 
records. All lipid measurements (triglycerides and HDL-cho-
lesterol) were obtained within the first 24 hours of hospital 
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admission as part of the routine initial laboratory evaluation. 
All biochemical analyses were conducted in the hospital’s 
central laboratory following standard operating protocols.

Outcomes
The primary outcome of the study was to determine the associa-
tion between the AIP and the severity of acute pancreatitis, clas-
sified as mild or severe based on the Revised Atlanta Criteria. 
Secondary outcomes included evaluating the relationship be-
tween AIP and key laboratory parameters, assessing its discrim-
inative ability for predicting severe disease through ROC anal-
ysis, and determining whether AIP remained an independent 
predictor of severity in multivariable logistic regression models.

Statistical Analysis
Statistical analyses were performed using Python 13.3 (pan-
das, numpy, scikit-learn, matplotlib) and IBM SPSS Statis-
tics for Windows, Version 26.0 (IBM Corp., Armonk, NY, USA). 
The distribution of continuous variables was assessed with 
the Kolmogorov–Smirnov and Shapiro–Wilk tests. Normally 
distributed variables were expressed as mean ± standard de-
viation (SD), while non-normally distributed variables were 
summarized as median (Q1–Q3). Group comparisons were 
conducted using the independent-samples t-test or Welch’s 
t-test when variances were unequal, and the Mann–Whit-
ney U test for non-normally distributed data. Categorical 
variables were compared with Pearson’s chi-square test. 
Correlations between AIP and clinical or biochemical pa-
rameters were examined using Pearson or Spearman cor-
relation coefficients based on variable distribution. To eval-
uate independent predictors of SAP, multivariable binary 
logistic regression analysis was performed by incorporating 
AIP together with white blood cell (WBC) count and serum 
glucose, which were selected due to their clinical relevance 
and statistical significance in univariate analyses. Odds ra-
tios (ORs) with 95% confidence intervals (CIs) and Wald sta-
tistics were reported. Multicollinearity was assessed through 
variance inflation factor (VIF) and tolerance values, with VIF 
<5 considered acceptable. Discriminative performance was 
evaluated using two receiver operating characteristic (ROC) 
analyses. First, univariable ROC curves were generated for 
AIP, triglyceride, and HDL-C to quantify their individual abili-
ty to distinguish between mild and severe acute pancreatitis. 
Second, an adjusted ROC curve was constructed using the 
predicted probabilities obtained from the final multivari-
able logistic regression model, in which AIP, white blood cell 
count, and serum glucose were included as covariates. All 
ROC analyses were performed in Python, and the area under 
the curve (AUC), optimal cut-off values, sensitivity, specific-

ity, positive predictive value (PPV), and negative predictive 
value (NPV) were calculated using the Youden index. Graph-
ical outputs were generated in high resolution. A two-tailed 
p-value <0.05 was considered statistically significant.

RESULTS
A total of 203 patients were included, comprising 128 with 
MAP and 75 with SAP. Baseline demographic variables, in-
cluding age, sex, body mass index, diabetes mellitus, hy-
pertension, smoking status, and etiological factors, did not 
differ significantly between the two groups (all p>0.05). The 
median length of hospital stay was markedly longer in the 
SAP group (9 vs. 5 days; p<0.001). Edematous pancreatitis 
predominated in MAP, whereas necrotizing pancreatitis was 
substantially more frequent in SAP (p<0.001). Detailed char-
acteristics are presented in Table 1.

Table 1. Baseline demographic and clinical characteristics of 
patients with mild and severe acute pancreatitis

Parameters		  MAP			   SAP		  p 
			  (n=128)		  (n=75)	

		  n		  %	 n		  %

Age, years	 54.5 (34–75)	 52 (36–68)	 0.725U

Sex 
	 Female	 61		  47.7	 35		  46.7	 0.892†

	 Male	 67		  52.3	 40		  53.3	
BMI, kg/m²		 27.2±3.6		 26.8±4		 0.406t

Length of hospital		 5 (4–6)			 9 (7–20)	 <0.001U 
stay (day)	
DM	 67		  52.3	 30		  40	 0.089†

HT	 63		  49.2	 39		  52	 0.702†

Smoking (Yes)	 66		  51.6	 39		  52	 0.952†

Etiology	  						      0.209†

	 Idiopathic	 43		  33.6	 31		  41.3	
	 Gallstones	 29		  22.7	 8		  10.7	
	 Alcohol-related	 25		  19.5	 20		  26.7	
	 Drug-induced	 26		  20.3	 14		  18.7	
	 Autoimmune	 5		  3.9	 2		  2.7	
Pancreatitis type			 
	 Interstitial edematous	 116		  90.6	 30		  40	 <0.001† 
	 pancreatitis	
	 Necrotizing	 12		  9.4	 45		  60 
	 pancreatitis	 	

Values are presented as mean±standard deviation (SD), median (interquartile 
range: Q1–Q3), or number (percentage). U: Mann–Whitney U test; t: Indepen-
dent Samples t-test; †: Pearson chi-square test. MAP: Mild acute pancreatitis; 
SAP: Severe acute pancreatitis; DM: Diabetes mellitus; HT: Hypertension; BMI: 
Body mass index
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Biochemical analyses revealed significantly higher white 
blood cell counts, serum glucose, creatinine, aspartate ami-
notransferase (AST), alanine aminotransferase (ALT), and CRP 
levels in SAP patients compared with MAP (all p<0.001). HDL 
levels were modestly but significantly lower in SAP (p=0.024). 
No significant differences were observed in total cholesterol, 
LDL-C, TG, amylase, lipase, or calcium values (Table 2).

AIP values were compared between the MAP and SAP groups. 
Levene’s test indicated that the assumption of equal varianc-

es was violated, F(1, 201) =6.84, p=0.010. Accordingly, an in-
dependent-samples t-test with unequal variances was per-
formed. The mean AIP value was significantly higher in the 
SAP group (M=0.59, SD=0.15) compared with the MAP group 
(M=0.53, SD=0.20), t(188.25)=-2.43, p=0.016, with a mean dif-
ference of -0.061 (95% CI: -0.1106 to -0.0114). The distribution 
of AIP values across severity groups is illustrated in Figure 1.

In correlation analysis, AIP demonstrated a negative as-
sociation with age in the MAP group (ρ=-0.232, p=0.008) 

Table 2. Comparison of laboratory and biochemical parameters between mild and severe acute pancreatitis

Parameters	 MAP (n=128)	 SAP (n=75)	 p

WBC, ×10⁹/L	 8.14±1.02	 9.07±1.03	 <0.001t

Glucose, mg/dL 	 118.4±25.5	 164.8±35.6	 <0.001t  
Creatinine, mg/dL 	 0.91±0.22	 1.38±0.34	 <0.001t  
Total Cholesterol, mg/dL 	 186.6±31.2	 182.3±29.4	 0.333t

LDL-C, mg/dL 	 108.8±27.8	 110.5±29	 0.678t

AST, U/L	 27 (18–33)	 36 (30–45)	 <0.001U

ALT, U/L	 24 (19–32)	 34 (24–39)	 <0.001U

Amylase, U/L	 192 (177–204)	 193 (179–210)	 0.264U

Lipase, U/L	 616.5 (490–723)	 621 (506–739)	 0.971U

Calcium, mg/dL	 9.20 (8.75–9.70)	 9.30 (9–9.6)	 0.584U

CRP, mg/L	 20 (17–22.5)	 27 (24–33)	 <0.001U

Triglyceride, mg/dL 	 162.5 (118.5–216)	 165 (134–211)	 0.399U

HDL-C, mg/dL 	 46 (40–54)	 42 (36–49)	 0.024U

Values are presented as mean±standard deviation (SD) or median (interquartile range: Q1–Q3). U: Mann–Whitney U test; t: Independent Samples t-test. MAP: Mild 
acute pancreatitis; SAP: Severe acute pancreatitis; WBC: White blood cell; LDL-C: Low-density lipoprotein cholesterol; HDL-C: High-density lipoprotein cholesterol; 
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; CRP: C-reactive protein

Figure 1. Distribution of AIP values in mild (MAP) and severe (SAP) acute pancreatitis

AIP: Atherogenic index of plasma; MAP: Mild acute pancreatitis; SAP: Severe acute pancreatitis
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and a weak positive correlation with ALT in the SAP group 
(ρ=0.258, p=0.025). No other significant correlations were 
identified (Table 3).

ROC analysis demonstrated that AIP alone had limited discrim-
inative ability for identifying severe pancreatitis, with an AUC 
of 0.575. Using a cut-off value of 0.390, AIP yielded 96.0% sen-
sitivity, 22.7% specificity, 42.1% positive predictive value, and 
90.6% negative predictive value. TG (AUC 0.536) and HDL-C 
(AUC 0.405) showed similarly poor performance (Fig. 2).

Binary logistic regression analyses evaluating the contribu-
tion of AIP to SAP are presented in Table 4. In Model 1, AIP was 
significant (OR 6.817, 95% CI 1.307–35.563; p=0.023), although 
the overall model fit was not significant. In Model 2, AIP re-
mained significant (OR 6.397; p=0.043), and WBC emerged 
as an independent predictor (OR 2.587; p<0.001). In the ful-
ly adjusted Model 3, AIP was no longer significant (p=0.196), 
whereas both WBC and glucose remained strong independent 
predictors (both p<0.001). Model performance improved pro-
gressively across models (NR²: 0.06 → 0.27 → 0.61), with no 
evidence of multicollinearity (VIF<5.0; tolerance >0.20).

To evaluate AIP’s discriminative capacity after adjustment for 
confounders, a model-based ROC curve was generated using 
predicted probabilities from the fully adjusted logistic regres-
sion model (Model 3). This adjusted ROC demonstrated excel-
lent discriminative performance (AUC 0.892), with 84.0% sen-
sitivity, 79.7% specificity, 70.8% PPV, and 89.5% NPV (Fig. 3).

DISCUSSION
This study evaluated the predictive performance of the AIP 
in acute pancreatitis and demonstrated that AIP values 
were significantly higher in patients with SAP compared 
with those with mild disease. The group difference was also 

Table 3. Correlation of AIP with demographic and biochemical 
variables

			   MAP			   SAP 
			   (n=128)			   (n=75)

		  r/ρ		  p	 r/ρ		  p

Ageρ	 -0.232		  0.008	 -0.027		  0.816
BMIr	 -0.025		  0.783	   0.063		  0.590
Length of hospital stayρ	 -0.020		  0.819	 -0.134		  0.252
WBCr	 0.069		  0.442	 -0.009		  0.939
Glucoser	 0.064		  0.471	 -0.037		  0.749
Creatininer	 0.113		  0.204	  0.077		  0.513
Total cholesterolr	 0.041		  0.646	 -0.036		  0.760
LDL-Cr	 -0.020		  0.821	 -0.199		  0.087
ASTρ	 0.075		  0.400	 -0.139		  0.234
ALTρ	 0.057		  0.521	 0.258		  0.025
Amylaseρ	 0.115		  0.198	 -0.166		  0.156
Lipaseρ	 -0.137		  0.123	 -0.121		  0.300
Calciumρ	 0.160		  0.072	 0.075		  0.524

CRPρ	 0.046		  0.604	 0.104		  0.376

Values are presented as correlation coefficients. r: Pearson correlation coeffi-
cient; ρ: Spearman correlation coefficient. AIP: Atherogenic index of plasma; 
MAP: Mild acute pancreatitis; SAP: Severe acute pancreatitis; BMI: Body mass 
index; WBC: White blood cell; LDL-C: Low density lipoprotein cholesterol; 
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; CRP: 
C-reactive protein

Table 4. Evaluation of AIP’s contribution to severe acute pancreatitis using different binary logistic regression models

		  B	 SE	 Wald	 df	 p	 OR	 95% CI

								        LL	 UL

Model 1 
	 AIP	 1.919	 0.843	 5.187	 1	 0.023	 6.817	 1.307	 35.563
Model 2
	 AIP	 1.856	 0.915	 4.112	 1	 0.043	 6.397	 1.064	 38.458
	 WBC	 0.951	 0.184	 26.814	 1	 <001	 2.587	 1.805	 3.708
Model 3 
	 AIP	 1.519	 1.175	 1.670	 1	 0.196	 4.566	 0.456	 45.699
	 WBC	 0.917	 0.230	 15.861	 1	 <001	 2.501	 1.593	 3.926

	 Glucose 	 0.054	 0.009	 38.011	 1	 <001	 1.055	 1.037	 1.073

All models were adjusted for age, BMI, sex (female), smoking status (non-smoker), diabetes mellitus (yes), and hypertension (yes). Model 1: NR²=0.06, χ²=9.12, 
p=0.238; Model 2: NR²=0.27, χ²=44.99, p<0.001; Model 3: NR²=0.61, χ²=119.28, p<0.001. B: Regression coefficient; SE: Standard error; OR: Odds ratio; 95% CI: 95% 
confidence interval; LL: Lower limit; UL: Upper limit; Wald: Wald test value; df: Degrees of freedom; p: significance level; NR²: Nagelkerke R-squared; χ²: Chi-square 
test; VIF: Variance inflation factor; AIP: Atherogenic index of plasma; WBC: White blood cell
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clearly depicted in the AIP distribution (Fig. 1), highlighting 
the shift toward higher metabolic–inflammatory burden in 
SAP. Furthermore, AIP showed modest correlations with 

age in MAP and with ALT in SAP, suggesting partial over-
lap between lipid dysregulation, hepatocellular stress, and 
systemic inflammation. However, despite these associations, 

Figure 2. ROC curves showing the discriminative performance of AIP, triglyceride, and HDL-C for identifying severe acute 
pancreatitis

ROC: Receiver operating characteristic; AIP: Atherogenic index of plasma; HDL-C: High-density lipoprotein cholesterol

Figure 3. ROC curve of AIP adjusted for WBC and glucose using the final multivariable logistic regression model (Model 3)

ROC: Receiver operating characteristic; AIP: Atherogenic index of plasma; WBC: White blood cell
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AIP exhibited only limited discriminatory capacity and, crit-
ically, did not remain an independent predictor once white 
blood cell (WBC) count and serum glucose were included in 
the multivariable logistic regression model. These findings 
indicate that AIP alone cannot serve as a reliable standalone 
biomarker for early severity assessment.

Our results partially align with earlier studies reporting ele-
vated AIP levels in SAP. In a prospective cohort, Cho et al.[17] 

demonstrated that AIP was significantly higher in SAP com-
pared with mild AP and remained an independent predictor 
after multivariable adjustment. Similarly, Wu et al.[18] found 
AIP to be significantly associated with AKI and SAP, although 
the reported AUC values, approximately 0.65, indicated only 
moderate discriminative performance. In both studies, AIP 
demonstrated predictive value for severe acute pancreatitis; 
however, neither achieved high diagnostic accuracy. Consistent 
with these observations, the AIP ROC performance in our co-
hort was similarly modest (AUC 0.575), reinforcing the conclu-
sion that AIP alone has limited discriminative strength. These 
findings, supported by prior clinical evidence showing that tri-
glyceride elevation and HDL reduction parallel inflammatory 
severity in acute pancreatitis—particularly in hypertriglycer-
idemia-associated cases—suggest that AIP largely reflects 
the metabolic response to systemic inflammation rather than 
functioning as a robust independent prognostic marker.[17,21,22]

Our multivariable findings diverge from earlier reports 
largely because prior studies did not adjust for essential in-
flammatory and metabolic predictors, particularly WBC and 
glucose. They often relied on smaller or more homogeneous 
cohorts and seldom evaluated AIP alongside a broader pan-
el of laboratory parameters. By incorporating these critical 
covariates within a structured multivariable binary logistic 
regression framework, our study is among the first to demon-
strate that AIP loses its apparent predictive significance once 
key upstream physiological determinants are accounted for. 
This methodological distinction likely explains the discrepan-
cy between our results and previously published associations.

A distinguishing strength of our work is the comprehensive 
multivariable modeling approach that incorporated major 
inflammatory and metabolic predictors. In contrast with 
earlier studies, our analysis showed that WBC and glucose 
were strong and independent determinants of SAP (both 
p<0.001), and their inclusion in the binary logistic regres-
sion models eliminated the statistical significance of AIP. 
This finding is biologically plausible: AIP is derived from tri-
glyceride and HDL concentrations, which undergo rapid cy-
tokine-driven alterations during acute inflammatory states. 
Feingold and Grunfeld demonstrated that TNF-α and IL-6 

markedly suppress HDL synthesis and accelerate HDL clear-
ance during the acute-phase response, while Pirillo and Cat-
apano reported proportional HDL reductions with increasing 
inflammatory severity.[23,24] Additionally, prior clinical and 
experimental data have shown that stress hyperglycemia 
and hypertriglyceridemia contribute to metabolic instability 
and correlate with AP severity.[25] Taken together, these ob-
servations suggest that AIP reflects the broader metabol-
ic-inflammatory milieu rather than functioning as an inde-
pendent prognostic marker, supporting its use as a potential 
adjunctive but not standalone indicator.

The strong performance of our fully adjusted model with an 
AUC of 0.892 further underscores the superiority of com-
posite approaches integrating inflammatory and metabolic 
indicators. This finding is consistent with the broader AP lit-
erature. Venkatesh et al.[26] showed that composite models 
incorporating inflammatory and biochemical parameters 
outperform single biomarkers. Mofidi et al.[27] reported that 
inflammatory markers, particularly WBC, were strongly as-
sociated with organ failure and mortality. Our findings ex-
tend this evidence by demonstrating a substantial improve-
ment in predictive performance when WBC and glucose are 
included alongside AIP in a multivariable framework.

Nevertheless, some limitations merit consideration. The ret-
rospective design may introduce residual confounding despite 
adjustment. The sample size, while larger than many prior 
AIP–AP studies, may still not be sufficient to detect smaller 
effect sizes in subgroup analyses. In addition, lipid measure-
ments were taken at a single time point; future work should 
evaluate dynamic lipid changes across different disease stages. 
Moreover, because this was a single-center study, the results 
may reflect local laboratory standards, patient demograph-
ics, and institutional management practices, which may limit 
broader applicability. Variations in early resuscitation intensity, 
analgesic strategies, nutritional timing, and imaging schedules 
could also have influenced lipid profiles and clinical parame-
ters. Additionally, although standardized severity criteria were 
applied, subtle differences in clinical documentation or timing 
of assessment may have introduced classification variability.

CONCLUSION
AIP levels were higher in severe acute pancreatitis, but its in-
dependent significance diminished after adjusting for inflam-
matory and metabolic markers. While AIP alone is insufficient 
for early severity assessment, it may still provide supportive 
value when incorporated into multivariable models alongside 
WBC and glucose. Future prospective studies should clarify 
its additive role within integrated prediction frameworks.
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