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Abstract
Background Acute pancreatitis (AP) is a common acute condition of the di-
gestive system. Moderately severe and severe AP progress rapidly, and early
accurate identification is crucial for its management and prognostic assessment.
However, effective and convenient predictive indicators remain lacking.

Objective To investigate the early dynamic changes of the systemic inflamma-
tory response index (SIRI) in AP patients and its predictive value for AP sever-
ity.

Methods A total of 221 AP patients admitted to the Department of Gastroen-
terology, Beijing Tiantan Hospital, Capital Medical University between August
2020 and March 2023 and meeting the inclusion and exclusion criteria were en-
rolled. According to the 2012 revised Atlanta classification criteria, patients
were divided into a mild group (MAP group, mild acute pancreatitis) and a
non-mild group (non-MAP group, including moderately severe and severe acute
pancreatitis). SIRI values (SIRI 0 h, SIRI 48 h) and C-reactive protein (CRP)
(CRP 0 h, CRP 48 h) at admission and within 48 h after admission were re-
trieved from medical records. ROC analysis was performed, and the AUC was
calculated to evaluate the value of SIRI in predicting non-MAP and compare it
with the clinically commonly used inflammatory indicator CRP.

Results A total of 221 AP patients were included, including 102 in the MAP
group and 119 in the non-MAP group. SIRI 0 h and SIRI 48 h were significantly
higher in the non-MAP group than in the MAP group (P<0.001). ROC curves
showed that the AUCs of SIRI 0 h and SIRI 48 h for predicting non-MAP were
0.685 (95%CI=0.615~0.756) and 0.753 (95%CI=0.689~0.816), respectively.
Comparison with CRP at the same time points [0.607 (95%CI=0.533~0.681),
0.752 (95%CI=0.687~0.817)] revealed no statistically significant differences
(Z=1.67, P=0.095; Z=0.02, P=0.981). The optimal cutoff value of SIRI 48 h for
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predicting non-MAP was 2.49, with sensitivity, specificity, positive predictive
value, and negative predictive value of 81.51%, 58.82%, 69.78%, and 73.17%,
respectively.

Conclusion SIRI is an inexpensive and easily accessible detection method that
can serve as an indicator for early assessment of AP severity.

Full Text
The Assessment Value of Systemic Inflammation Response
Index in Evaluating the Severity of Acute Pancreatitis
LI Sisi, HE Qiang, XU Youqing*

Department of Gastroenterology, Beijing Tian Tan Hospital, Capital Medical
University, Beijing 100070, China

*Corresponding author: XU Youqing, Chief physician/Doctoral supervisor; E-
mail: youqingxuttyy@163.com

Abstract

Background: Acute pancreatitis (AP) is one of the common gastrointestinal
emergencies, and the disease progression of moderately severe and severe AP is
rapid. Early and accurate identification is crucial for effective intervention and
prognosis assessment, yet there remains a lack of effective and simple predictive
indicators. Objective: To investigate the early dynamic changes and predictive
value of the systemic inflammation response index (SIRI) in patients with AP.
Methods: A total of 221 AP patients who met the inclusion and exclusion cri-
teria were enrolled from the Department of Gastroenterology, Beijing Tian Tan
Hospital, Capital Medical University, between August 2020 and March 2023.
According to the revised 2012 Atlanta criteria, patients were categorized into a
mild group (MAP group, mild acute pancreatitis) and a non-mild group (non-
MAP group, including moderately severe and severe acute pancreatitis). SIRI
values (SIRI 0 h, SIRI 48 h) and C-reactive protein (CRP) levels (CRP 0 h,
CRP 48 h) during admission and within 48 hours of admission were collected
by reviewing medical records. Receiver operating characteristic (ROC) curves
were plotted, and the area under the curve (AUC) was calculated to analyze
the predictive value of SIRI for non-MAP and compare it with CRP as a com-
mon clinical inflammatory indicator. Results: A total of 221 AP patients were
finally included, with 102 in the MAP group and 119 in the non-MAP group.
SIRI 0 h and SIRI 48 h were significantly higher in the non-MAP group than in
the MAP group (P<0.001). ROC curve analysis showed that the AUCs for SIRI
0 h and SIRI 48 h in predicting non-MAP were 0.685 (95%CI=0.615–0.756) and
0.753 (95%CI=0.689–0.816), respectively, with no significant difference com-
pared with CRP [0.607 (95%CI=0.533–0.681) and 0.752 (95%CI=0.687–0.817)]
during the corresponding time intervals (Z=1.67, P=0.095; Z=0.02, P=0.981).
The optimal cut-off value for SIRI 48 h to predict non-MAP was 2.49, with
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sensitivity, specificity, positive predictive value, and negative predictive value
of 81.51%, 58.82%, 69.78%, and 73.17%, respectively. Conclusion: SIRI is
an affordable and readily available test that can be used as an indicator for
assessing the severity of early-stage AP.

Keywords: Acute pancreatitis; Systemic Inflammation Response Index; Pre-
dictive score; Severity; Inflammation

Acute pancreatitis (AP) is an inflammatory disease of the digestive system
caused by abnormal activation of pancreatic enzymes that digest the pancreas
itself and surrounding organs. According to the revised Atlanta classification,
approximately 20% of patients progress to moderately severe or severe AP due
to exacerbated inflammatory responses. Severe acute pancreatitis (SAP) has
been reported to have a mortality rate as high as 15%–20%. Therefore, early
assessment of AP severity and timely intensive monitoring and active treatment
of high-risk patients are crucial for improving prognosis and overall survival.

Although several scoring systems currently exist for evaluating AP severity,
such as the Ranson score, APACHE II score, and BISAP score, they have limita-
tions in clinical application due to their complexity, time-consuming nature, and
poor timeliness. Simplified serum biomarkers like C-reactive protein (CRP) and
interleukin-6 (IL-6) have been used to predict AP prognosis, but they are expen-
sive, not readily available, and have limited predictive capacity. The systemic
inflammation response index (SIRI) is a novel inflammatory index first proposed
by Qi et al. in 2016 for predicting prognosis in pancreatic cancer patients un-
dergoing chemotherapy, demonstrating good predictive efficacy. Recent studies
have shown that SIRI can also predict outcomes in various severe diseases, in-
cluding colorectal cancer, gallbladder cancer, hypertension, and heart failure.
However, the clinical value of SIRI in AP patients has rarely been reported.
Therefore, this study aimed to investigate the early dynamic changes of SIRI
after admission in AP patients and its predictive value for severity compared
with CRP.

Methods

Study Subjects A total of 221 AP patients admitted to the Department
of Gastroenterology, Beijing Tian Tan Hospital, Capital Medical University be-
tween August 2020 and March 2023 who met the inclusion and exclusion criteria
were enrolled. Inclusion criteria were: (1) diagnosis of AP according to the Chi-
nese Guidelines for the Diagnosis and Treatment of Acute Pancreatitis (2019,
Shenyang); (2) age 18–80 years; and (3) availability of detailed laboratory re-
sults and medical records. Exclusion criteria included: (1) admission more than
72 hours after symptom onset; (2) transfer from another institution; (3) acute
exacerbation of chronic pancreatitis; (4) history of severe organ dysfunction such
as renal failure, heart disease (NYHA ≥ class 3), or liver disease; (5) concurrent
infection or inflammation at admission; (6) autoimmune disease, malignancy, or
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hematologic disorder; (7) steroid or antibiotic use within 2 weeks before admis-
sion; (8) pregnancy or lactation; and (9) pancreatitis following trauma, surgery,
tumor, or ERCP. For patients with multiple admissions, only the first admis-
sion was included. According to the hospital’s treatment protocol, all patients
routinely received intravenous broad-spectrum antibiotics within 24 hours of
admission. This study was approved by the Ethics Committee of Beijing Tian
Tan Hospital, Capital Medical University (approval number: KY2020-089-02),
and all patients provided informed consent.

Data Collection General Information: Patient demographics including
sex, age, BMI, medical history, and etiology were collected by reviewing medical
records.

Serum Biochemical Indicators: Aspartate aminotransferase (AST), alanine
aminotransferase (ALT), albumin (Alb), blood urea nitrogen (BUN), creatinine
(Cr), and serum calcium were collected.

SIRI Calculation: SIRI was calculated as neutrophil count (N) × monocyte
count (M) / lymphocyte count (L). SIRI values at admission (SIRI 0 h) and
within 48 hours of admission (SIRI 48 h) were collected.

CRP Measurement: CRP levels at admission (CRP 0 h) and within 48 hours
of admission (CRP 48 h) were collected.

Grouping According to the 2012 revised Atlanta classification criteria, pa-
tients were divided into: (1) mild acute pancreatitis (MAP): without organ
failure or local/systemic complications; (2) moderately severe acute pancreati-
tis (MSAP): with transient organ failure (within 48 hours) or local/systemic
complications; and (3) severe acute pancreatitis (SAP): with persistent organ
failure (>48 hours). Organ failure was defined as a modified Marshall score $�$2
for any of the respiratory, circulatory, or renal systems. For analysis, MSAP
and SAP were combined into the non-mild group (non-MAP group), while MAP
patients constituted the MAP group.

Statistical Analysis Statistical analysis was performed using SPSS 26.0 and
MedCalc 22.016 software, with graphs generated using GraphPad Prism 8.3.0.
All data were tested for normality using the Shapiro-Wilk test. Normally dis-
tributed quantitative data were expressed as mean ± standard deviation and
compared between groups using independent samples t-test. Non-normally dis-
tributed quantitative data were expressed as median (interquartile range) and
compared using Mann-Whitney U test. Categorical data were analyzed using
�2 test. ROC curves were plotted to evaluate AP severity, and AUCs were cal-
culated. The optimal cut-off values and corresponding sensitivity, specificity,
positive predictive value, and negative predictive value were determined based
on the Youden index. Comparisons between different AUCs were performed
using Delong’s test. P<0.05 was considered statistically significant.
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Results

Among the 221 patients, 102 were classified as MAP and 119 as non-MAP.
Hypertriglyceridemia (36.2%) and gallstones (33.0%) were the most common
etiologies of AP. There were no significant differences between the two groups
in age, sex, BMI, medical history, etiology composition, or common biochemical
indicators (P>0.05) .

Both groups showed peak SIRI values at admission (SIRI 0 h), which gradually
decreased within 48 hours of admission (SIRI 48 h). In contrast, CRP levels
were low at admission (CRP 0 h) and increased rapidly within 48 hours (CRP
48 h) in both groups. SIRI 0 h, SIRI 48 h, CRP 0 h, and CRP 48 h were
all significantly higher in the non-MAP group compared with the MAP group
(P<0.05) .

Predictive Value of SIRI and CRP for non-MAP At admission, the
AUCs for CRP and SIRI in evaluating AP severity were 0.607 (95%CI=0.533–
0.681, P=0.006) and 0.685 (95%CI=0.615–0.756, P<0.001), respectively, with
optimal cut-off values of 18.59 mg/L and 3.77. Within 48 hours of admission,
the AUCs for CRP and SIRI were 0.752 (95%CI=0.687–0.817, P<0.001) and
0.753 (95%CI=0.689–0.816, P<0.001), respectively, with optimal cut-off values
of 104.12 mg/L and 2.49. Delong’s test showed no significant difference between
the AUCs of CRP and SIRI at either admission or within 48 hours (Z=1.67,
P=0.095; Z=0.02, P=0.981). The sensitivity, specificity, positive predictive
value, and negative predictive value of each indicator at different time points
are shown in and [Figure 1: see original paper].

Discussion

AP is a common digestive system disease with a global incidence increasing
at approximately 3.07% annually, imposing a substantial burden on healthcare
systems. Moderately severe and severe patients experience rapid disease pro-
gression that may lead to severe complications and life-threatening conditions.
Early and accurate identification of patients at risk for severe disease is essen-
tial for providing timely intensive care, improving prognosis, and preventing
adverse outcomes. Currently, various indicators and scoring systems are used
clinically to assess AP severity. However, these methods have limitations. For
example, although CRP is widely studied and considered a “gold standard” for
evaluating disease severity, it requires 48–72 hours to become accurate, with a
sensitivity of only 53% for predicting SAP when using a cut-off of 15 mg/dL at
24 hours. The Ranson score, as one of the earliest assessment tools, requires 48
hours for completion, potentially missing the optimal treatment window. While
the APACHE II score can be performed daily to monitor treatment effects, its
complexity limits clinical application. The BISAP score is simple and can pre-
dict organ failure and pancreatic necrosis well, but its accuracy requires further
validation through additional clinical studies. Therefore, early, rapid, and ac-
curate assessment of disease severity remains a key focus and challenge in AP
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clinical management.

Accumulating evidence indicates that early and persistent activation of inflam-
mation is the primary cause of severe local and systemic complications in AP
patients. Consequently, monitoring inflammatory markers during the early dis-
ease stage is important for prognosis assessment. As a novel inflammatory index,
SIRI integrates changes in neutrophils, lymphocytes, and monocytes, making it
more economical, comprehensive, and accessible than previous inflammatory
biomarkers. SIRI can reflect the body’s inflammatory and immune status, and
its role in predicting adverse outcomes in various malignancies and diseases such
as hypertension, heart failure, and idiopathic pulmonary fibrosis has been con-
firmed. In AP, only one study has evaluated SIRI’s clinical value, showing high
predictive ability for SAP at 48 hours after onset (AUC 0.906), with sensitivity,
specificity, positive predictive value, negative predictive value, and accuracy of
82%, 87%, 53%, 96%, and 85%, respectively, when SIRI>7.14.

The exact mechanism by which SIRI assesses AP severity remains unclear but
can be attributed to the pathophysiological role of peripheral blood in systemic
inflammatory response and disease progression. Studies have shown that in
early SAP, abnormal activation of trypsinogen causes pancreatic injury, which
induces sterile inflammatory signals that chemoattract neutrophils to the injury
site, releasing numerous inflammatory factors and cytotoxic substances that
trigger an inflammatory cascade, leading to progressive pancreatic damage and
rapid progression from local inflammation to systemic inflammatory response
syndrome and multiple organ dysfunction. Conversely, significant lymphocyte
reduction may cause immune dysfunction, with immunosuppression potentially
involved in the complex process of inflammation and infection caused by im-
paired intestinal mucosal barrier function in AP patients. Reduced total pe-
ripheral blood lymphocyte count at admission has been closely associated with
poor AP prognosis. Additionally, after pancreatic injury, monocytes derived
from bone marrow are recruited to the inflamed pancreas and activated into
M1 macrophages, driving inflammation and acinar cell death. Thus, in AP,
rising neutrophil and monocyte counts and declining lymphocyte numbers all
reflect disease severity. Therefore, SIRI may more accurately reflect the level
of inflammatory response and predict disease severity than absolute counts of
individual cell types.

Based on the 2012 revised Atlanta classification, this study aimed to investigate
SIRI’s ability to differentiate mild from non-mild AP during the initial stage.
To further assess its clinical value, we simultaneously collected CRP data for
comparison. We found that SIRI values peaked at admission in both groups and
gradually decreased within 48 hours, whereas CRP levels were low at admission
and increased rapidly within 48 hours, consistent with previous observations.
Throughout the study, SIRI and CRP levels in the non-MAP group remained
significantly higher than in the MAP group, indicating more pronounced inflam-
matory responses in non-MAP patients. ROC curve analysis demonstrated that
at admission, SIRI had a higher AUC than CRP for diagnosing non-mild AP
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(0.685 vs. 0.607), with sensitivity of 63.86% compared to only 36.13% for CRP,
possibly because CRP had not yet peaked in the early disease stage. Within
48 hours of admission, both SIRI and CRP showed improved diagnostic per-
formance for non-MAP (AUC 0.753 vs. 0.752), but SIRI demonstrated higher
sensitivity (81.51% vs. 68.91%), suggesting its superiority in early diagnosis of
non-MAP. Delong’s test revealed no statistically significant differences between
AUCs at different time points, likely influenced by sample size and other un-
considered clinical variables. We also calculated optimal cut-off values based
on the Youden index to provide benchmarks for early qualitative assessment of
AP severity. In this study, the SIRI cut-off values for predicting non-MAP at
admission and within 48 hours were 3.77 and 2.49, respectively. In contrast,
Pedro et al. reported a cut-off of 7.14 for predicting SAP at 48 hours after on-
set. The substantial difference may be attributed to their study including only
patients with biliary pancreatitis, who are prone to concurrent infection, as well
as differences in antibiotic use and severity assessment criteria.

This study has several limitations. First, as a retrospective single-center study,
prospective multicenter studies are needed to validate the accuracy and general-
izability of our findings. Second, we did not compare SIRI with commonly used
clinical scoring systems such as BISAP and APACHE II. Third, due to the hos-
pital’s treatment protocol, all confirmed AP patients received broad-spectrum
antibiotics at admission, and further research is needed to explore whether an-
tibiotics affect SIRI.

In conclusion, there is currently no universally accepted indicator for early,
rapid, and simple assessment of AP severity. This study is the first to system-
atically evaluate the early dynamic changes of SIRI in AP patients and explore
its predictive value for non-MAP compared with CRP. The results demonstrate
that SIRI exhibits more stable and earlier diagnostic capability for non-mild AP
than the traditional inflammatory indicator CRP and can serve as a simpler and
more widely available reference index for assessing AP prognosis and improving
patient management, though further validation studies are warranted.
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Tables and Figures

Table 1 Comparison of baseline data between the two groups of patients at
admission

Table 2 Comparison of SIRI and CRP between the two groups of patients at
different time periods

Table 3 Comparison of serum CRP and SIRI for predicting the severity of AP

Figure 1 [Figure 1: see original paper] ROC curves of CRP and SIRI for
predicting AP severity at different time periods

Note: Figure translations are in progress. See original paper for figures.
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