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Purpose: In this study, our objective was to investigate the potential utility of lymphocyte-C-reactive protein ratio (LCR) as a predictor of
disease progression and a screening tool for intensive care unit (ICU) admission in adult patients with acute pancreatitis (AP).
Methods: We included a total of 217 adult patients with AP who were admitted to the First Affiliated Hospital of Harbin Medical
University between July 2019 and June 2022. These patients were categorized into three groups: mild AP (MAP), moderately severe
AP (MSAP), and severe AP (SAP), based on the presence and duration of organ dysfunction. Various demographic and clinical data
were collected and compared among different disease severity groups.

Results: Height, diabetes, lymphocyte count (LYMPH), lymphocyte percentage (LYM%), platelet count (PLT), D-Dimer, albumin
(ALB), blood urea nitrogen (BUN), serum creatinine (SCr), glucose (GLU), calcium ion (Ca*"), C-reactive protein (CRP), procalci-
tonin (PCT), hospitalization duration, ICU admission, need for BP, LCR, sequential organ failure assessment (SOFA) score, bedside
index for severity in AP (BISAP) score, and modified Marshall score showed significant differences across different disease severity
groups upon hospitalization. Notably, there were significant differences in LCR between the MAP group and the MSAP and SAP
combined group, and the MAP and MSAP combined group and the SAP group, and adult AP patients with ICU admission and those
without ICU admission upon hospitalization.

Conclusion: In summary, LCR upon hospitalization can be utilized as a simple and reliable predictor of disease progression and
a screening tool for ICU admission in adult patients with AP.

Keywords: lymphocyte-C-reactive protein ratio, acute pancreatitis, lymphocyte count, C-reaction protein, disease progression, ICU
admission, screening tool

Introduction
Acute pancreatitis (AP) is characterized by an excessive and destructive inflammatory reaction, triggered by dysregulated

activation of pancreatic zymogens and subsequent self-digestion of the pancreas, and usually associated with tissue injury,
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organ dysfunction, and local or systemic complications.' Disease severity, risk stratification, and clinical prognosis of AP
depend on the presence and progression of organ dysfunction and local or systemic complications.>> While most AP
cases fall within the manageable range of mild to moderately severe, severe AP (SAP) is characterized by single or
multiple organs involvement or even dysfunction, need for intensive care unit (ICU)-level care and organ support, and
high mortality, thus posing a significant risk to human health.®” Current tailor-made management of AP and its
complications has moved towards a multidisciplinary collaboration of the step-up approach and minimally invasive
strategy based on blood purification (BP)."*!! Early identification of AP patients at high risk of developing SAP, single
or multiple organs dysfunction, and the need for ICU-level care and organ support, as well as subsequent promptly
proactive management are crucial for improved clinical prognosis and rational utilization of limited critical care
resources.'> Therefore, there is an urgent need to develop clinical predictors for AP with the aims of early risk
stratification, tailored interventions, and prognostic assessment.

Lymphocyte-C-reactive protein ratio (LCR) is a simple and easy-to-obtain clinical parameter compared to the
complex and time-consuming existing scoring systems, which are not conducive to clinical application in AP patients.
Furthermore, no single existing scoring system performs well across all forms of AP induced by different etiologies."
Lymphocyte count (LYMPH) and C-reactive protein (CRP) reflect the status of protective immune activation and the
extent of systemic inflammatory cascade reaction of the body, respectively.'* LCR, calculated as the ratio of LYMPH to
CRP, has demonstrated superior predictive capabilities for disease severity and progression, early risk stratification,
therapeutic responsiveness, short-term and long-term complications, and clinical prognosis compared to other established
immune-inflammation biomarkers and existing scoring systems in patients with malignant tumors.'>"'” As a result, LCR,
as a non-specific predictor, has expanded its clinical application from initial malignant tumors to various other areas
encompassing the aforementioned pathogenesis, particularly infectious diseases.'*'®!? The scope of its clinical applica-
tion continues to widen with ongoing researches, increased understanding, and growing recognition of LCR.

However, there is a lack of related researches to explore the predictive and prognostic potentials of LCR in adult
patients with AP to date. To address this gap, our study aimed to investigate whether LCR could serve as a simple and
reliable predictor of disease progression and a screening tool for ICU admission in adult patients with AP. Our findings

will have significant implications in terms of clinical value and practical significance.

Materials and Methods

Study Design

This single-center retrospective study included a total of 217 adult patients with AP who were admitted to the First
Affiliated Hospital of Harbin Medical University from July 2019 to June 2022. Various demographic and clinical data
were collected and compiled from the medical records of the enrolled patients during their hospitalization. Complete
Blood Count (CBC) and C-reactive protein (CRP) assays were performed by detecting blood samples. Semiconductor
laser flow cytometry and sheath flow direct current impedance method were applied for CBC, with reagents from Sysmex
Corporation and equipment from XN1800 and XN9000. Scattering turbidity method was utilized for CRP assay with
Pumen Super Sensitive CRP Assay Kit and PA-990/PA-990Pro Specific Protein Analyzer for further analysis. When
calculating LCR, the blood volume used to measure CBC is 17 ul, while the concentration unit of CRP is mg/L. Body
mass index (BMI), LCR, sequential organ failure assessment (SOFA) score, bedside index for severity in AP (BISAP)
score, and modified Marshall score upon hospitalization were calculated based on the aforementioned data combined
with other relevant information extracted from the medical records. All of these indicators were compared among
different disease severity groups. The study protocol was reviewed and approved by the Ethics Committee of the First
Affiliated Hospital of Harbin Medical University on March 14, 2023 (IRB number: 202311T025) and is valid for one year
from the date of issuance. Written informed consent from participants was not required for this study, in compliance with

national legislation and institutional requirements.
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Study Population

The inclusion criteria for this study consisted of adult patients (aged 18 years or older) who were admitted to the First
Affiliated Hospital of Harbin Medical University and diagnosed with AP between July 2019 and June 2022. The
exclusion criteria included recurrent AP, chronic organ failure, leukemia, immunotherapy or organ transplant within 6
months, acquired immunodeficiency syndrome (AIDS), autoimmune disorders, uncontrolled malignant tumors with

multiple metastases, pregnant or breastfeeding women, and incomplete medical records (Figure 1).

Diagnosis and Classification of AP

According to the revised Atlanta classification (2012), the diagnosis of AP was established when at least two of
the three diagnostic criteria, namely clinical presentation (typical epigastric abdominal pain), laboratory para-
meters (serum amylase/lipase levels at least three times higher than the upper limit of normal), and abdominal
cross-sectional radiographic evidences (including abdominal ultrasound [US], computed tomography [CT], or
magnetic resonance imaging [MRI]), were met.’**' Subsequently, adult patients with AP were divided into three
groups: mild AP (MAP), moderately severe AP (MSAP), and severe AP (SAP) based on the absence of organ
dysfunction and the duration of organ dysfunction less than 48 hours and more than 48 hours.> For adult AP
patients with changes in disease severity, the most severe classification of AP during hospitalization was taken as

the final one.

Calculation of LCR
LCR was calculated through multiplying lymphocyte count (LYMPH) by 10,000 and then dividing by CRP within 24
hours of admission.

| 1033 Assessed for cligibility |

16 Did not fulfill eligibility
* 16 Age < 18 years

| 1017 Fulfilled inclusion criteria |

72 Not included, reason:

* 24 Recurrent AP

* 12 Chronic organ failure

* 4 Leukemia

* 5 Immunotherapy or organ transplant within 6 months

* 4 AIDS

* 7 Autoimmune disorders

* 8 Uncontrolled malignant tumors with multiple metastases
* 8 Pregnant or breastfeeding women

945 Fulfilled inclusion criteria
and exclusion criteria

728 Incomplete medical records

* 543 No C-reactive protein within 24h of admission

* 176 No lymphocyte count within 24h of admission

* 9 No other demographic or clinical data within 24h of admission

217 included in this study

Figure | Flowchart of patient enroliment.
Abbreviations: AP, acute pancreatitis; AIDS, acquired immunodeficiency syndrome.

Journal of Inflammation Research 2024:17 hetps: 1661
Dove


https://www.dovepress.com
https://www.dovepress.com

Xu et al Dove

Initiation and Implementation of BP

In this study, BP was initiated in adult patients with AP according to the Expert Consensus on Emergency Diagnosis and
Treatment of Acute Pancreatitis.*> Vascular access was established by ultrasound-guided placement of a temporary
double-lumen central venous catheter (11.5 F). Therapeutic mode, anti-coagulation method, ratio of pre- to post-dilution,
blood flow rate, dehydration volume, and amount of substitute fluid were individually adjusted according to the different
etiologies, conditions, and treatment needs of each adult AP patient receiving BP.

Data Collection
Various demographic and clinical data were collected and compiled from the medical records during hospitalization by
dedicated personnel within our research team. The confidentiality of the enrolled patients was maintained.

Statistical Analyses

Statistical analyses were conducted using SPSS 24.0 (SPSS, Inc., Chicago, IL, USA). Continuous data with a normal
distribution were presented as mean + standard deviation (SD), while those without a normal distribution were expressed
as median (P25, P75). Frequency was used to describe count data. Inter-group comparisons of continuous data with
a normal distribution were performed using one-way analysis of variance (ANOVA). In case of a significant difference,
least significant difference (LSD) method was employed for further pairwise comparisons with p < 0.05 as the
statistically significant difference between groups. Kruskal-Wallis rank-sum test was used for inter-group comparisons
of continuous data without a normal distribution. In case of a significant difference, pairwise multiple comparisons were
conducted. Chi-square (5°) test was adopted for three-group comparisons of categorical data, and Fisher exact probability
method was applied when the conditions for 3> test were not met. If a significant difference was found, pairwise inter-
group comparisons were performed, and the significance level was adjusted using Bonferroni correction with p < 0.016
(0.05/3) as the statistically significant difference between groups. Spearman correlation analysis was used to assess the
correlations between LCR and SOFA, BISAP, and modified Marshall scores. The receiver operating characteristic (ROC)
curve of LCR was analyzed, and the area under the ROC curve, the cut-off value of LCR, and the corresponding
sensitivity and specificity were calculated.

Results
Comparison of Demographic and Clinical Data Among MAP, MSAP, and SAP Groups

Upon Hospitalization

A total of 217 adult patients with AP who were admitted to the First Affiliated Hospital of Harbin Medical University
from July 2019 to June 2022 were included in this study. These patients were categorized into three groups: MAP group
(N =127), MSAP group (N = 48), and SAP group (N = 42). Upon hospitalization, several demographic and clinical data
showed significant differences among different disease severity groups (Table 1).

The Correlations Between LCR and SOFA, BISAP, and Modified Marshall Scores Upon

Hospitalization
LCR exhibited significant negative correlations with SOFA, BISAP, and modified Marshall scores upon hospitalization,
with correlation coefficients of —0.276, —0.414, and —0.385, respectively (Table 2).

Comparison of LCR Between the MAP Group and the MSAP and SAP Combined

Group Upon Hospitalization

A significant difference was observed in the comparison of LCR between the MAP group and the MSAP and SAP
combined group upon hospitalization (p = 0.000) (Table 3). The area under the ROC curve of LCR to classify adult
patients with AP into the MAP group was 0.842 (Figure 2). The cut-off value of LCR, along with the sensitivity and
specificity of the ROC curve, was determined as 88.63, 79.5%, and 83.3%, respectively.
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Table 1 Comparison of Demographic and Clinical Data Among MAP, MSAP, and SAP Groups Upon Hospitalization
MAP Group (N = 127) | MSAP Group (N = 48) | SAP Group (N=42) | XF P

Age (year) 47.65 £ 1527 4648 + 1634 5231 + 14.78 1.869 | 0.157
Gender (female/male) 37/90 21/27 18/24 4.675 | 0.097
Height (meter) 1.69 £ 0.09 1.72 + 0.08* 1.68 + 0.09° 3.542 | 0.03I
Weight (kilogram) 75.57 £ 15.93 7520 £ 15.46 73.82 £ 16.42 0.188 | 0.828
BMI (kg/m?) 26.43 + 4.27 25.69 + 4.01 25.07 * 3.66 1.911 0.150
Smoking history (nofyes) 75/52 26/22 29/13 2.158 0.340
Drinking history (no/yes) 79/48 33/15 32/10 2923 0.232
Number of comorbidities 0@ 1) 0@ 1) 01 0.453 0.797
Diabetes (nofyes) 114/13 33/15a 37/5 12.369 | 0.002
Hypertension (nolyes) 98/29 38/10 29/13 1.473 0.479
Etiologies (biliary/hyperlipidemic/alcoholic/ 47/23/8/49 12/17/4/15 12/12/2/16 7.542 | 0.266
others)

WBC (x 10°/L) 12.38 (10.24, 15.21) 13.28 (9.46, 17.88) 11.92 (9.57, 17.13) 2417 0.337
NEUT (x 10°/L) 10.74 + 430 1229 + 4.99 1144 £ 522 1.995 | 0.139
NEUT% (%) 83.00 (74.70, 89.50) 86.30 (82.25, 88.50) 86.91 (79.40, 90.30) 4440 | 0.109
LYMPH (x 10%/L) 1.32 (0.80, 1.81) 1.21 (0.93, 1.57) 0.79 (0.61, 1.14)° 15499 | 0.000
LYMPH% (%) 11.30 (5.90, 16.90) 8.50 (6.41, 12.28) 6.35 (5.30, 11.00)* 10492 | 0.005
PLT (x 10°/L) 235.00 (185.00, 281.00) 209.50 (171.10, 275.25) 189.00 (137.75, 268.50)* | 9.870 | 0.007
D-Dimer (pg/L) 1.29 (0.54, 2.13) 2.84 (1.52, 4.99)* 5.97 (2.95, 10.09)** 64.479 | 0.000
ALT (UIL) 44.70 (24.00, 97.00) 31.50 (23.50, 87.50) 31.50 (20.30, 72.50) 4129 | 0.127
AST (U/L) 35.10 (21.20, 98.00) 34.00 (25.00, 85.50) 40.84 (27.57, 75.88) I.177 | 0.555
ALB (g/L) 4391 + 6.76 3863 + 6.217 3220 £ 7.13% 50.270 | 0.000
TB (umol/L) 23.64 (16.10, 39.03) 26.33 (19.11, 39.34) 24.59 (19.88, 42.37) 1.667 | 0.435
ALP (U/L) 93.12 (74.00, 130.90) 85.50 (65.93, 130.50) 87.45 (59.75, 112.25) 5.079 | 0.079
BUN (mmol/L) 5.22 (4.23, 6.48) 5.66 (3.66, 7.84) 9.44 (5.10, 16.58)*° 21.151 | 0.005
SCr (umol/L) 68.00 (55.90, 78.90) 63.40 (51.98, 76.68) 108.70 (54.12, 224.53)* | 12.916 | 0.002
Glu (mmol/L) 7.56 (6.69, 8.92) 9.73 (6.93, 13.87)* 9.49 (7.33, 13.68)* 13.473 | 0.001
Ca®" (mmoliL) 230 +0.14 2.12 £0.19* 1.90 £ 0.39%° 54.803 | 0.000
CRP (mg/L) 44.80 (10.40, 141.00) 239.00 (112.00, 338.25)* | 257.00 (166.00, 403.75)* | 68.482 | 0.000
PCT (ng/mL) 0.14 (0.05, 0.33) 0.46 (0.16, 1.17)* 1.45 (0.44, 14.07)* 49.697 | 0.000
Hospitalization duration (day) 7.00 (5.00, 9.00) 11.50 (8.00, 14.00)* 14.00 (9.25, 20.25)*° 43.266 | 0.000
ICU admission (nolyes) 127/0 43/5 7/35%° 148.412 | 0.000
Need for BP (nolyes) 127/0 47/1* 18/247° 106.489 | 0.000
LCR 250.00 (96.16, 915.25) 55.42 (33.76, 87.72)* 35.92 (20.09, 53.72)*° 79.223 | 0.000
SOFA score 1.00 (0.00, 2.00) 2.00 (1.00, 3.00)* 5.00 (2.00, 9.00)*® 62.056 | 0.000
BISAP score 1.00 (0.00, 1.00) 1.00 (1.00, 2.00)* 3.00 (1.75, 3.25)*® 82.253 | 0.000
Modified Marshall score 0.00 (0.00, 0.00) 0.00 (0.00, 1.00)* 2.00 (1.00, 5.00)° 120.363 | 0.000

Notes: ® and ° represent significant differences compared to MAP and MSAP groups, respectively.
Abbreviations: MAP, mild acute pancreatitis; MSAP, moderately severe acute pancreatitis; SAP, severe acute pancreatitis; BMI, body mass index; WBC, white blood cell
count; NEUT, neutrophil count; NEUT%, neutrophil proportion; LYMPH, lymphocyte count; LYM%, lymphocyte percentage; PLT, platelet count; ALT, alanine aminotransfer-
ase; AST, aspartate aminotransferase; ALB, albumin; TB, total bilirubin; ALP, alkaline phosphatase; BUN, blood urea nitrogen; SCr, serum creatinine; GLU, glucose; Ca?*,
calcium ion; CRP, C-reactive protein; PCT, procalcitonin; ICU, intensive care unit; BP, blood purification; LCR, lymphocyte-C-reactive protein ratio; SOFA, sequential organ

failure assessment; BISAP, bedside index for severity in acute pancreatitis.

Table 2 The Correlations Between LCR and SOFA, BISAP, and
Modified Marshall Scores Upon Hospitalization

SOFA Score | BISAP Score

Modified Marshall Score

P 0.000 0.000

LCR —0.276** —0.414%*

—0.385%*
0.000

Note: **means P< 0.01.

Abbreviations: LCR, lymphocyte-C-reactive protein ratio; SOFA, sequential organ
failure assessment; BISAP, bedside index for severity in acute pancreatitis.
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Table 3 Comparison of LCR Between the MAP Group and the MSAP and SAP Combined
Group Upon Hospitalization

MAP Group MSAP and SAP Combined Group z P

LCR | 250.00 (96.19, 915.25) 41.32 (27.97, 70.73) —8.569 0.000

Abbreviations: LCR, lymphocyte-C-reactive protein ratio; MAP, mild acute pancreatitis; MSAP, moderately severe
acute pancreatitis; SAP, severe acute pancreatitis.

Comparison of LCR Between the MAP and MSAP Combined Group and the SAP

Group Upon Hospitalization

The comparison of LCR between the MAP and MSAP combined group and the SAP group upon hospitalization revealed
a significant difference (p = 0.000) (Table 4). The area under the ROC curve of LCR to classify adult patients with AP
into the SAP group was 0.845 (Figure 3). The cut-off value of LCR, along with the sensitivity and specificity of the ROC
curve, were determined as 56.50, 77.1%, and 78.6%, respectively.

Comparison of LCR Between Adult AP Patients with ICU Admission and Those
Without ICU Admission Upon Hospitalization

A significant difference was observed in the comparison of LCR between adult AP patients with ICU admission and
those without ICU admission upon hospitalization (p = 0.000) (Table 5). The area under the ROC curve of LCR to

ROC Curve
1.0
0.8
>
)
C
)
D 04
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Figure 2 The ROC curve of LCR to classify adult patients with AP into the MAP group.
Abbreviations: ROC, receiver operating characteristic; LCR, lymphocyte-C-reactive protein ratio; AP, acute pancreatitis; MAP, mild acute pancreatitis.
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Table 4 Comparison of LCR Between the MAP and MSAP Combined Group and the SAP
Group Upon Hospitalization

MAP and MSAP Combined Group SAP Group z P

LCR 147.06 (58.26, 723.40) 35.92 (20.09, 53.72) | —6.946 0.000

Abbreviations: LCR, lymphocyte-C-reactive protein ratio; MAP, mild acute pancreatitis; MSAP, moderately severe
acute pancreatitis; SAP, severe acute pancreatitis.

classify adult AP patients with ICU admission was 0.802 (Figure 4). The cut-off value of LCR, along with the
corresponding sensitivity and specificity of the ROC curve, was determined as 54.25, 76.8%, and 72.5%, respectively.

Discussion

AP is a prevalent complex gastrointestinal disorder with an increasing incidence, presenting a huge challenge in
prediction.”® A comprehensive approach involving the integration of available medical information from diverse sources,
diagnostic invasive procedures, and even exploratory laparotomy should be carefully considered for diagnosis. Swift and
accurate diagnosis forms the foundation for tailored interventions that can optimize patient outcomes. Following
a definitive diagnosis, adult patients with AP exhibit significant variations in common etiologies, clinical manifestations,
disease severity and course, and clinical prognosis, ranging from transient self-limited disease lasting a few days to

ROC Curve
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0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Figure 3 The ROC curve of LCR to classify adult patients with AP into the SAP group.
Abbreviations: ROC, receiver operating characteristics; LCR, lymphocyte-C-reactive protein ratio; AP, acute pancreatitis; SAP, severe acute pancreatitis.
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Table 5 Comparison of LCR Between Adult AP Patients with ICU Admission and Those Without ICU Admission
Upon Hospitalization

Adult AP Patients with ICU Admission | Adult AP Patients without ICU Admission z P

LCR 35.92 (19.90, 65.61) 141.29 (56.50, 673.46) —5.970 0.000

Abbreviations: LCR, lymphocyte-C-reactive protein ratio; AP, acute pancreatitis; ICU, intensive care unit.

temporary or permanent structural and functional damage to the pancreas, local or systemic inflammatory response, life-
threatening single or multiple organs involvement or dysfunction, and even death.?*2® Early risk stratification is
a prerequisite for optimal allocation of the limited critical care resources to the most needy adult patients with AP,
thereby preventing overwhelming the healthcare system and ensuring timely implementation of tailor-made interven-
tions. Among them, organ dysfunction and local or systemic complications are the most important determinant of early
risk stratification, but they are also relatively lagging.> An in-depth understanding and targeting of its precise pathogen-
esis will facilitate further research and pave the way for continuous advancements in clinical assessment and manage-
ment, thereby holding great potential for improved clinical prognosis in adult patients with AP.

Currently, there is a lack of simple, effective, and practical biomarkers or simplified scoring systems in clinical
practice, particularly routine peripheral blood parameters, for identifying high-risk cases that most require and benefit

ROC Curve
1.0

0.8

Sensitivity

0.4

0.2

0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Figure 4 The ROC curve of LCR to classify adult AP patients with ICU admission.
Abbreviations: ROC, receiver operating characteristics; LCR, lymphocyte-C-reactive protein ratio; AP, acute pancreatitis; ICU, intensive care unit.
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from close follow-up surveillance and intensive care, as well as predicting disease progression in adult patients with AP.
Recent accumulating evidences have highlighted the significance of immune-inflammatory crosstalk in the pathogenesis
of AP and its involvement in disease occurrence and development, thus presenting an entry point for clinical intervention.
Among the numerous biomarkers, LYMPH and CRP are one of the most representative and commonly used markers that
precisely reflect protective immunological responses and systemic inflammatory cascade reactions of the body in clinical
settings, respectively.”’ >’ It is conceivable and achievable to employ a simple calculation using optimal biomarkers to
stratify risk and predict disease progression and clinical prognosis in adult patients with AP. A decreased LCR may
indicate compromised host immune status and/or enhanced systemic inflammatory responses, both of which are strongly
associated with poor prognosis.15’3°’3] Changes in the balance between LYMPH and CRP can effectively reflect the
dynamics of immune-inflammation interactions. Importantly, a previous study from our research group demonstrated the
predictive ability of LCR in adult patients with coronavirus disease 2019 (COVID-19) and its potential as an assistant
screening tool for hospital and ICU admission.'* Based on these considerations along with the novel findings from our
previous study, LCR, as a combination of LYMPH and CRP, is highly regarded as a feasible and promising predictor to
facilitate early risk stratification for tailored interventions, taking into account both the immune and inflammatory
perspective, in adult patients with AP. Similarly, other non-specific biomarkers from CBC such as LYMPH, neutro-
phil-lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio (PLR) were also associated with disease severity and
adverse outcomes in adult patients with AP.*** In addition, a 5-cytokine panel, including angiopoietin 2, hepatocyte
growth factor, interleukin 8, resistin, and soluble tumor necrosis factor receptor 1A, can accurately predict persistent
organ failure (POF) at the early stages of the disease process in patients with AP Finally, novel digital tool and
mechanistic model are also being attempted to forecast disease severity in patients with AP.>*%’

To the best of our knowledge, our study represents the first attempt to investigate the predictive and prognostic
potentials of LCR in adult patients with AP. Our results demonstrated that LCR upon hospitalization, along with existing
scoring systems such as SOFA, BISAP, and modified Marshall scores, exhibited comparable effectiveness in predicting
disease progression of AP. However, these existing scoring systems are intricate and time-consuming, whereas LCR
stands out as one of the most readily available and convenient predictor for clinical application. Moreover, based on the
cut-off values of different disease severity groups derived from this study, LCR upon hospitalization can be divided into
three categories: greater than 88.63, between 56.60 and 88.63, and less than 56.60, which can stratify adult patients with
AP into different disease severity groups, namely MAP, MSAP, and SAP, and accordingly guide tailored interventions of
varying intensities. AP is a dynamic disease process, which means that disease severity in adult patients with AP may
need to be reassessed as the disease progresses. It is self-evident that the earlier adult patients with AP at high risk of
disease deterioration are identified, the more time there is for tailor-made interventions, and thus the more likely it is to
improve clinical prognosis. Lastly, it is worth noting that the cut-off values of LCR to classify adult patients with AP into
the SAP group and those with ICU admission are very close, indicating that SAP is a significant factor but not the sole
determinant for ICU admission.

The present study has several potential limitations. Firstly, the retrospective nature of a single-center small-sample
clinical study restricts the reliability and generalizability of our conclusion. Secondly, the sample size of this study is
insufficient to support the training cohort and validation cohort, therefore, the novel findings from the training cohort
need to be validated by future well-designed, multi-center, large-sample prospective randomized controlled clinical trials.
Thirdly, it should be noted that LCR, as a simple and reliable predictor, is only applicable to adult patients with AP and
cannot be directly expanded to other similar patient populations. Fourthly, the sensitivity and specificity of the ROC
curve from our results still have room for improvement, suggesting the possibility of combining LCR with other
biomarkers or simplified scoring systems in future studies. Fifthly, the predictive and prognostic potentials of dynamic
monitoring of LCR were not explored in this study. Lastly, in order to elucidate the specific detailed mechanisms between
AP and LCR, more high-quality basic studies will be necessary in the near future.

Conclusion
In conclusion, LCR holds great potential to serve as a simple and reliable predictor of disease progression and
a screening tool for ICU admission in adult patients with AP. Its advantages of easy detection, cost-effectiveness, and
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high accuracy make it a promising candidate for broader application in clinical practice. Our study serves as the first pilot
investigation to explore the predictive and prognostic potentials of LCR and provide a new strategy for risk stratification
in adult patients with AP. Consequently, in the forthcoming years, further validation through well-designed, multi-center,
large-sample prospective randomized controlled clinical trials is essential to ascertain its true benefits.
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