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The Prognostic Role of Systemic Inflammatory Parameters and Severity
Scores in Patients with Acute Pancreatitis

© Tansu Aykan?, ® Adem Az2, ® Ozgiir S6giit?, ® Tarik Akdemirl, ® Tuba Selcuk Can3

1University of Health Sciences Tiirkiye, istanbul Haseki Training and Research Hospital, Clinic of Emergency Medicine, Istanbul, Tiirkiye
2jstanbul Beylikdiizii State Hospital, Clinic of Emergency Medicine, Istanbul, Tiirkiye
3University of Health Sciences Tiirkiye, istanbul Haseki Training and Research Hospital, Clinic of Radiology, Istanbul, Tiirkiye

Objective: To investigate the predictive power of the neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), monocyte/eosinophil ratio
(MER), and C-reactive protein (CRP) levels, as well as the harmless acute pancreatitis score (HAPS) and modified computed tomography severity index
(mCTSI) score, in patients with acute pancreatitis (AP).

Materials and Methods: This retrospective study included adult patients hospitalized for AP. Patients were classified according to disease severity
using HAPS and mCTSI. Systemic inflammatory parameters and demographic data were compared among patients to identify factors associated with
disease severity.

Results: A total of 442 patients, 199 males (45%) and 243 females (55%), were enrolled in the study. Patients with severe disease had significantly higher
mean NLR, PLR, MER, and CRP values than those with mild or moderate disease according to HAPS and mCTSI classifications. Positive correlations
were observed between serum NLR, PLR, MER, CRP, and mCTSI. HAPS was correlated with NLR, MER, and CRP. Elevated NLR, MER, and CRP levels were
independent predictors of disease severity in patients with AP according to HAPS and m(TSI.

Conclusion: NLR, MER, and CRP levels, but not PLR, in conjunction with HAPS or mCTSI may be useful for clinical decision-making regarding AP
severity.
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calcium, etc.), triglyceride level, urinalysis, and arterial blood gas
are diagnostically valuable [3]. Moreover, scoring systems such
asthe Ranson’s criteria, Glasgow-Imrie criteria, acute physiology
and chronic health evaluation Il scale, computed tomography
severity index (CTSI), harmless acute pancreatitis score (HAPS),
and prognostic nutritional index can be used to assess AP
severity [4]. However, most scoring systems used to evaluate
AP severity require at least 48 hours of patient monitoring. As
a result, scoring systems have limited utility in patients with
AP [5].

Introduction

Immediate pancreatic tissue inflammation is referred to as
acute pancreatitis (AP). The condition can cause significant
morbidity and mortality in severe cases, especially when
accompanied by pancreatic necrosis [1]. Rapid evaluation and
determination of disease severity in patients presenting to the
emergency department (ED) with AP are crucial for improving
prognosis and treatment success [2].

Numerous biological markers and inflammatory mediators can
be used to diagnose and assess the severity of AP. During the

initial examination, amylase and lipase levels, complete blood
count, metabolic panel (levels of urea, creatinine, glucose,

E J'

Received: 09.10.2023 Accepted: 03.12.2023

HAPS facilitates an early diagnosis of mild, non-intensive care
unit (ICU) AP cases [6]. HAPS can be assessed during the first 30
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minutes of a patient’s visit to the clinic based on the absence
of rebound pain or guarding, normal hematocrit levels, and
normal serum creatinine levels [7]. HAPS accurately predicted
benign prognosis in 98% of 394 patients [6]. The CTSI, as
defined by Balthazar et al. [8], revealed a highly significant
association of mortality and morbidity with the presence
of necrosis >30% of the pancreatic gland on abdominal CT.
In addition, a retrospective analysis of 268 patients with AP
showed that individuals with a CTSI >5 had an eightfold
increased mortality rate [9].

The  systemic inflammatory indicators  neutrophil/
lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR),
monocyte/eosinophil (MER) ratio, and C-reactive protein (CRP)
level are associated with disease severity and clinical outcomes
in critical illness [10]. Azab et al. [11] showed that an elevated
NLR in patients with AP was associated with an increased rate
of ICU admission and length of stay. In the same study, the NLR
was significantly higher in deceased patients than in survivors
[11]. Larvin [12] found that CRP levels >15 mg/dL within the
first 48 hours could distinguish severe and moderate AP. A
study of 168 patients with AP showed the utility of systemic
inflammatory parameters such as leukocyte count, CRP
level, and NLR in addition to other diagnostic and prognostic
tools [13].

We evaluated the ability of the NLR, PLR, MER, and CRP levels,
as well as the HAPS and (TSI, to predict the severity of AP
during clinical follow-up.

Materials and Methods

Ethics Committee Approval and Patient Consent

This study was conducted in accordance with the 1989
Declaration of Helsinki and was approved by the University of
Health Sciences Tiirkiye, istanbul Haseki Training and Research
Hospital’s Ethics Committee (decision number: 127-2021, date:
09.02.2022). The institutional review board did not require
patient consent to access the medical records because there
were no potentially identifiable markers or patient identifiers
in the photographs or text.

Study Design and Setting

This retrospective, cross-sectional, observational, single-
center study included 442 consecutive adult patients aged >18
years diagnosed with pancreatitis in the ED and hospitalized
between January 1, 2016 and January 1, 2021.

Data were collected by searching for the K85 and K86
international classification of disease codes in the hospital’s
record systems and archives. We assessed the patients’
demographics (age and sex), laboratory parameters [leukocyte
(normal level [N]: 4.5-10.0 10%/uL), neutrophil (N: 1.5-8.0 10/
ul), lymphocyte (N: 0.8-5.0 10%/uL), eosinophil (N: 0.01-0.40

10°/uL), and platelet counts (N: 150-450 10°/uL) and monocyte
(N: 4.2-11.8%), neutrophil (N: 42.9-74.3%), eosinophil (N: 0.2-
5.3%), and lymphocyte (N: 18.3-45.7%) percentages, NLR, PLR,
MER, and CRP (N: <5 mg/dL)] values measured on admission,
and radiological findings.

Initially, patients were divided into two groups based on
clinical outcome (ward vs. ICU admission). The groups were
compared according to age, sex, etiology, HAPS, CTSI, modified
CTSI (mCTSI), NLR, PLR, MER, and CRP. Patients were separated
into three groups based on AP severity defined by the HAPS:
mild, moderate, and severe AP. Finally, the CTSI and m(TSI
were used to categorize AP as mild, moderate, or severe.
We investigated differences in age, sex, and inflammatory
parameters among the groups.

Scoring Systems for Severity in AP

The HAPS is a clinical scoring system that identifies patients
with their first episode of AP who do not require intensive care.
HAPS is generally determined within 30 minutes of admission
and is based on a lack of rebound tenderness or guarding,
normal hematocrit level, and normal serum creatinine
level [6].

The CTSI was created by Balthazar et al. [8] to assess the severity
of AP. The grades of pancreatitis (normal pancreas: 0; pancreatic
enlargement: 1; inflammatory changes in the pancreas and
peripancreatic fat: 2; poorly defined single peripancreatic fluid
collection: 3; two or more poorly defined peripancreatic fluid
collections: 4) and the extent of pancreatic necrosis (none: 0;
<30%: 2; >30-50%: 4; >50%: 6) are components of the CTSI.
The maximum score was 10 [14].

The m(TSI has a stronger relationship with patient outcomes,
including hospitalization duration and the incidence of organ
failure. The score (maximum 10) was based on estimated
pancreatic inflammation and necrosis. Three factors were
considered in the mCTSI: pancreatic inflammation (normal
pancreas: 0, intrinsic pancreatic abnormalities with or without
inflammatory changes in peripancreatic fat: 2, pancreatic or
peripancreatic fluid collection or peripancreatic fat necrosis:
4), pancreatic necrosis (none: 0; <30%: 2; >30%: 4), and extra-
pancreatic consequences (one or more pleural effusions,
ascites, vascular complications, parenchymal complications,
and/or gastrointestinal involvement: 2) [15].

Study Population and Sampling

To reduce selection bias, all patients meeting the eligibility
criteria during the study period were included. We enrolled
2,360 consecutive adult patients diagnosed with AP in the
ED who were hospitalized during the study period. Of these
patients, the following were excluded: 220 due to unavailable
data, 4 due to pregnancy, 1,152 due to a diagnosis of chronic
pancreatitis, 150 due to a history of hematological disease,
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and 392 due to an additional inflammatory disease, other than
pancreatitis, including cholangitis, or a history of medication
usage (anti-inflammatory drugs, antibiotics, statins, etc.)
during the previous week, which can affect the serum NLR,
PLR, MER, and CRP levels. Finally, 442 patients were included
in the analysis.

Statistical Analysis

Before data collection, the sample size was determined by
power analysis using data from previous studies. With a power
of 95% and alpha error of 5%, it was anticipated that at least
334 patients would be required to detect significant differences
in disease severity among groups.

Data analysis was conducted using SPSS statistical software
(version 15.0 for Windows; SPSS Inc., Chicago, IL). Categorical
variables (sex and age) are expressed as numbers of patients (n)
expressed as percentages (%). Numerical data are expressed as
means with standard deviations. Intergroup comparisons were
conducted using the Mann-Whitney U test for non-normally
distributed data (e.g., NLR, PLR, MER, CRP, HAPS, CTSI, and
mCTSI). One-Way ANOVA was used to compare numerical
variablesamong more than two groups for normally distributed
variables (e.g., age and sex), and the Kruskal-Wallis test was
used for non-normally distributed variables (e.g., NLR, PLR,
MER, CRP, HAPS, CTSI, and mCTSI). Non-parametric subgroup
analyses were conducted using the Mann-Whitney U test and
interpreted using Bonferroni correction. Spearman’s correlation
analysis was used to analyze the relationship between
numerical variables when the parametric test condition was

not satisfied. Independent variables were analyzed using
multivariate logistic regression analysis. All potential predictor
variables were included in the initial model using the enter
method. Significance assessments via the likelihood ratio test
led to the retention of statistically significant variables in the
final model. Non-significant variables were removed to achieve
a more parsimonious model. The alpha significance level was
set to p<0.05.

Results

The study included 442 patients, including 199 (45.0%) males
and 243 (55.0%) females. The mean age of the patients was
54.5£18.2 years (minimum 18, maximum 97 years). Biliary
pancreatitis accounted for 50.7% (n=224) and nonbiliary
pancreatitis for 49.3% (n=218) of the cases. Regarding clinical
outcomes, 419 patients (94.8%) were followed up in the ward,
whereas 23 (5.2%) were followed up in the ICU. There were no
fatalities.

There were no significant differences in age or sex between the
ward and ICU patients (p=0.110 and p=0.149, respectively).
When the participants were categorized according to HAPS,
a significant difference was observed between the ward and
ICU patients (p<0.001). In addition, the CTSI and mCTSI were
significantly higher in the ICU than ward patients (p<0.001, for
both comparisons). There were significant differences in the
NLR and MER between the ward and ICU patients (p=0.002
and p<0.001, respectively). However, the PLR and CRP levels
did not differ between the two groups (p=0.232 and p=0.064,
respectively) (Table 1).

Table 1. Clinical outcomes

ICU Ward p*

Age (years), mean + SD 60.20£18.20 54.20£18.10 0.110
Sex. n (%) Male 7 (30.4%) 192 (45.8%) 0.149

Female 16 (69.6%) 227 (54.2%)
Etiology, n (%) Biliary. 11 (47.8%) 213(50.8%) 0.779

Nonbiliary 12 (52.2%) 206 (49.2%)

Mild 0 (0.0%) 281 (67.1%)
HAPS Moderate 8 (34.8%) 108 (25.8%) <0.001

Severe 15 (65.2%) 30 (7.2%)

Mean *+ SD Mean £ SD

CTSI 4.20£1.30 1.80+1.40 <0.001
Modified CTSI 6.00£1.90 2.10£1.90 <0.001
NLR 12.79+10.16 7.7118.43 0.002
PLR 246.10£216.6 191.70£159.30 0.232
MER 59.00£37.40 28.30£27.60 <0.001
CRP 82.80£71.30 55.8+6.69 0.064
Data are expressed as numbers (n) and percentages (%), means, and standard deviations (SD)
*Intragroup analyses (ICU vs. ward) were conducted using chi-squared and the Mann-Whitney U tests, as appropriate
ICU: Intensive care unit, HAPS: Harmless acute pancreatitis score, CTSI: Computed tomography severity index, NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte
ratio, MER: Monocyte/eosinophil ratio, CRP: C-reactive protein
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Age was positively correlated with NLR (rho =0.227 and
p<0.001), PLR (rho =0.113 and p=0.017), and CRP level
(rho =0.166 and p<0.001). However, no significant correlation
was observed between age and MER (p=0.512). HAPS was
positively correlated with NLR (rho =0.165 and p<0.001),
MER (rho =0.190 and p<0.001), and CRP level (rho =0.196).
Similarly, the CTSI and mCTSI were positively correlated with
NLR, PLR, MER, and CRP levels (Table 2).

Based on HAPS, 281 (63.6%) patients were classified as mild AP,
116 (26.2%) as moderate AP, and 45 (10.2%) as severe AP. Neither
age nor sex was significantly different according to AP severity
(p=0.187 and p=0.086, respectively). However, the NLR, PLR,

MER, and CRP levels differed significantly according to HAPS
(p=0.001 for all comparisons) (Table 3). Multivariate logistic
regression analysis identified MER [odds ratio (OR): 1.014,
confidence interval (Cl): 1.006-1.021; p<0.001], CRP level (OR:
1.005, 95% Cl: 1.002-1.008; p=0.002), and NLR (OR: 1.046, 95%
Cl: 1.002-1.089; p=0.031) as independent predictors of severe
AP according to HAPS (Table 4).

For identifying severe AP according to the HAPS, a MER >21.2
had 57.1% sensitivity and 56.6% specificity [area under the
curve (AUQ): 0.604, 95% Cl: 0.548-0.660, p<0.001]. A CRP level
>29.5 mg/L indicated severe AP with 57.8% sensitivity and
56.3% specificity (AUC: 0.599, 95% Cl: 0.544-0.655, p=0.001).

Table 2. Correlations of the mean serum NLR, PLR, MER, and CRP level with demographic and clinical characteristics

NLR PLR MER CRP

Characteristic r p r p r p r p

Age 0.227 <0.001 0.113 0.017 0.031 0.512 0.166 <0.001
HAPS 0.165 <0.001 0.013 0.790 0.190 <0.001 0.196 <0.001
Length of stay in hospital 0.155 0.001 0.067 0.159 0.043 0.364 0.297 <0.001
ICU length of stay 0.146 0.002 0.057 0.228 0.190 <0.001 0.086 0.070
CTSI 0.248 <0.001 0.133 0.005 0.348 <0.001 0.258 <0.001
Modified CTSI 0.259 <0.001 0.144 0.002 0.365 <0.001 0.281 <0.001
NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte ratio, MER: Monocyte/eosinophil ratio, CRP: C-reactive protein, HAPS: Harmless acute pancreatitis score, CTSI:
Computed tomography severity index, ICU: Intensive care unit

Table 3. Demographic characteristics and systemic inflammatory parameters according to AP severity based on severity scores

Mild Moderate Severe "
mean £ SD mean £ SD mean * SD P
NLR 7.30£8.60 7.60£6.20 13.10+11.70 <0.001
PLR 193.80£161.50 161.50£100.40 284.40+250.30 0.001
HAPS MER 25.30425.40 34.10+30.70 47.60+36.30 <0.001
CRP 47.00£54.90 61.10£70.50 111.00£98.00 <0.001
Non-severe Severe »
mean £ SD mean * SD P
NLR 7.90+8.50 14.10+12.70 0.131
PLR 192.80+162.90 279.30£145.40 0.449
el MER 29.60+28.70 44.00+37.60 0.265
CRP 56.50£67.10 88.90+74.30 0.585
Mild Moderate Severe .
mean £ SD mean £ SD mean * SD P
NLR 6.70%6.20 9.90£11.60 15.80+11.90 <0.001
T PLR 175.00£117.40 225.20£218.00 302.40+264.50 0.031
MER 21.20+22.30 46.20+31.40 56.60+40.70 <0.001
CRP 43.70£51.60 81.60+85.00 107.10£86.00 <0.001

appropriate

Data are expressed as numbers (n) and percentages (%), means, and standard deviations (SD)

*Intragroup analyses (eg, non-severe or severe) were conducted using chi-squared, One-Way ANOVA test (eg, mild, moderate, or severe), and the Kruskal-Wallis tests, as

AP: Acute pancreatitis, HAPS: Harmless acute pancreatitis score, CTSI: Computed tomography severity index, NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte ratio,
MER: Monocyte/eosinophil ratio, CRP: C-reactive protein

83



Aykan et al. Inflammatory Parameters and Scores in AP

Glob Emerg Crit Care 2024;3(2):80-86

Finally, an NLR >5.59 was identified as the cut-off value for
detecting severe AP, with 58.4% sensitivity and 57.7% specificity
(AUC: 0.583, 95% Cl: 0.527-0.638, p=0.004) (Figure 1).

Based on the CTSI, 433 patients (97.9%) had non-severe AP and
9 severe AP. There were no significant differences in age or sex
(p=0.195 and p=0.840, respectively) between the non-severe
and severe AP groups. Moreover, the NLR, PLR, MER, and CRP
values did not differ between the groups (p=0.131, p=0.449,
p=0.265, and p=0.585, respectively) (Table 3).

There were 296 (67%) individuals with mild AP, 129 (29.2%)
with moderate AP, and 17 (3.8%) with severe AP based on the
mCTSI. Age and sex did not differ significantly according to AP
severity (p=0.090 and p=0.168, respectively). However, the
NLR, PLR, MER, and CRP levels differed significantly according
to AP severity (p<0.001, p=0.031, p<0.001, and p<0.001,
respectively) (Table 3). Multivariate logistic regression analysis

ROC Curve
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1 - Specificity

Figure 1. Specificity and sensitivity of the NLR, PLR, MER, and CRP level
for determining the severity of AP according to the HAPS using ROC
curves

ROC: Receiver operating characteristics, NLR: Neutrophil/lymphocyte
ratio, PLR: Platelet/lymphocyte ratio, MER: Monocyte/eosinophil ratio,
CRP: C-reactive protein

identified NLR (OR: 1.046, 95% CI: 1.014-1.079; p=0.005), MER
(OR: 1.034, 95% Cl: 1.026-1.043; p<0.001), and CRP level (OR:
1.008,95% Cl: 1.004-1.011; p<0.001) as independent predictors
of severe AP according to the mCTSI (Table 4).

An MER >23.45 was identified as the cut-off value for detecting
severe AP according to the mCTSI, with 68.5% sensitivity and 67.3%
specificity (AUC: 0.731, 95% CI: 0.678-0.784, p<0.001). A CRP level
>35.5 mg/dL had 61.6% sensitivity and 62.9% specificity for the
detection of severe AP (AUC: 0.654, 95% Cl: 0.598-0.709, p<0.001).
AnNLR>5.93 wasidentified asthe cut-off value for predicting severe
AP, with a sensitivity of 60.3% and specificity of 60.9% (AUC: 0.621,
95% Cl: 0.564-0.678, p<0.001). Finally, a PLR >152.1 was identified
as the cut-off value for detecting severe AP, with 55.5% sensitivity
and 55.4% specificity (AUC: 0.570, 95% ClI: 0.511-0.628, p=0.017)
(Figure 2).
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Figure 2. Specificity and sensitivity of the NLR, PLR, MER, and CRP level
for determining the severity of AP according to the modified CTSI using
ROC curves

ROC: Receiver operating characteristics, NLR: Neutrophil/lymphocyte
ratio, PLR: Platelet/lymphocyte ratio, MER: Monocyte/eosinophil ratio,
CRP: C-reactive protein

Table 4. Multivariate logistic regression analysis to determine disease severity

p OR 95% CI

NLR 0.031 1.046 1.004 1.089

PLR 0.050 0.998 0.996 1.000
HAPS

MER <0.001 1.014 1.006 1.021

CRP 0.002 1.005 1.002 1.008

NLR 0.005 1.046 1.014 1.079
Modified CTSI MER <0.001 1.034 1.026 1.043

CRP <0.001 1.008 1.004 1.011
OR: Odds ratio, CI: Confidence interval, HAPS: Harmless acute pancreatitis score, CTSI: Computed tomography severity index, NLR: Neutrophil/lymphocyte ratio,
PLR: Platelet/lymphocyte ratio, MER: Monocyte/eosinophil ratio, CRP: C-reactive protein
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Discussion

The clinical manifestations of AP range from transient
abdominal discomfort to death [16]. Given the significant
mortality and morbidity rates, early assessment of clinical
characteristics and treatment initiation are crucial. We assessed
the predictive power of systemic inflammatory markers and
HAPS and mCTSl in patients with AP.

The key findings are as follows. The HAPS, CTSI, and mCTSI were
significantly higher in the ICU than ward patients. Additionally,
NLR and MER differed significantly between the groups. HAPS
was significantly and positively correlated with NLR, MER,
and CRP levels. The CTSI and mCTSI were positively correlated
with NLR, PLR, MER, and CRP levels. Patients with severe AP,
according to the HAPS, had significantly higher NLR, PLR, and
CRP values than those with mild and moderate AP patients.
According to the mCTSI, patients with severe AP had increased
NLR, PLR, MER, and CRP values. Moreover, NLR, MER, and CRP
levels were independent predictors of severe AP based on
HAPS and mCTSI. According to HAPS, an MER >21.2, CRP level
>29.5 mg/dL, and NLR >5.59 were identified as the cut-offs
for predicting severe AP. Based on the mCTSI, an MER >23.45,
CRP level >35.5 mg/dL, NLR >5.93, and PLR >152.1 predicted
severe AP.

None of the AP scoring systems are completely reliable [17,18].
Typically, scoring systems require 48 hours to obtain results,
which may not be feasible in the ED. The HAPS can be calculated
quickly using only three simple parameters [6]. In a cohort trial
involving 394 patients, Lankisch et al. [6] reported that HAPS
reliably identified mild AP. In a study of 322 patients with AP,
Gulen et al. [19] found that HAPS was not predictive of poor
prognosis. In the same study, logistic regression analysis of
the CTSI, HAPS, red blood cell distribution width, NLR, age,
diabetes mellitus, and systolic blood pressure revealed that
only the CTSI was independently associated with mortality.
We found that HAPS and CTSI were significantly higher in ICU
patients than in hospitalized adults. Furthermore, the NLR,
PLR, and CRP levels were positively correlated with HAPS.
Moreover, the CTSI was significantly and positively correlated
with the NLR, PLR, MER, and CRP levels.

Systemic inflammatory parameters such as NLR, PLR, MER, and
CRP levels are indicative of disease severity and poor clinical
outcomes in various conditions [20-22]. NLR and CRP levels
are inexpensive, reproducible, rapid, and easily accessible
markers of inflammatory status. Song et al. [23] showed that
initial NLR was associated with the prognosis of infection-
related diseases. Additionally, Jeon and Park [10] reported that
NLR was associated with organ failure and disease severity
in patients with AP. Larvin [12] showed that CRP >15 mg/dL
within the first 48 hours differentiated severe from moderate
AP. Similarly, Stirling et al. [24] revealed that a CRP level of
>190 mg/dL indicates severe AP. Yarkag et al. [13] found a
statistically significant difference between mild and severe

AP in terms of hospitalization duration, CRP level, leukocyte
count, and NLR among 168 patients with AP. In a comparison
of the predictive values of inflammatory markers for AP
severity and mortality, NLR had the greatest predictive power,
regardless of age [25]. Kaya et al. [26] reported that the PLR
could predict AP severity early. In this study, ICU patients had
higher NLR and MER values than ward patients. However, PLR
and CRP levels did not significantly differ between the groups.
According to the HAPS, patients with severe AP had higher
NLR, PLR, and CRP values than those with mild or moderate AP
patients. Regression analysis showed that MER, CRP level, and
NLR were predictive of severe AP.

Ward and ICU AP patients had significantly different CTSI
values. However, the NLR, PLR, MER, and CRP levels did not
differ between severe and non-severe AP patients according
to the CTSI. The NLR, PLR, MER, and CRP levels significantly
differed among patients with mild, moderate, and severe AP,
as defined by the mCTSI. In addition, NLR, MER, and CRP levels
were independent predictors of severe AP. No previous study
has compared the CTSI and mCTSI. Our results showed that
the mCTSI was more predictive of morbidity than the CTSI.
HAPS and mCTSI were positively correlated with NLR, PLR,
MER, and CRP levels. In patients presenting to the ED with AP,
HAPS or mCTSI in conjunction with inflammatory markers can
potentially differentiate serious diseases in patients with AP.

Azab et al. [11] recommended an NLR >4.7 as a predictor of
severe AP. Suppiah et al. [27] reported that the optimal cut-
off value determined from a receiver operating characteristic
curve was >4.8, with 90.9% sensitivity and 22.5% specificity.
In this study, NLR values >5.59 and >5.93 were considered
predictive of severe AP based on HAPS and mCTSI, respectively.
Furthermore, HAPS defines severe AP as an MER >21.2 and
CRP level >29.5 mg/dL. Finally, an MER >23.45, CRP level
>35.5 mg/dL, and PLR >152.1 were identified as cut-offs for
detecting severe AP according to the mCTSI.

Study Limitations

This study had several limitations, most of which were its
retrospective, single-center design and inclusion of only
442 patients. The rate of unavailable data was quite high,
potentially affecting our results. Missing data can introduce bias
and reduce study precision. In addition, single measurements
of serum NLR, PLR, MER, and CRP levels were performed upon
admission to the ED. Hence, these parameters, which can affect
long-term outcomes, were not assessed in the AP patients
following hospitalization. These issues should be considered
in future studies.

Conclusion

Our findings revealed that systemic inflammatory parameters,
including the mean serum NLR, MER, and CRP levels, but
not the PLR, upon admission to the ED when evaluated in
combination with HAPS or m(CTSI, may be useful biomarkers
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for predicting disease severity in patients with AP. However,
randomized controlled studies with more cases are needed to
validate the use of NLR, MER, and CRP as biomarkers and for
clinical decision-making regarding AP severity.
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