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� Abstract—Background: Severe acute pancreatitis (SAP)
has high mortality. Early identification of high-risk factors
that may progress to SAP and active intervention mea-
sures may improve the prognosis of SAP patients. Objective:
Clinical data within 24 h after admission were retrospec-
tively analyzed to provide an evidence for early screening
of high-risk factors in patients with SAP. Methods: A re-
view of clinical data of acute pancreatitis patients from
January 1, 2018, to December 31, 2022, was conducted.
We compared the clinical data of SAP and non-SAP pa-
tients, and a multivariable logistic regression model was
used to identify the independent predictors of SAP. The
receiver operating characteristic (ROC) curve of SAP was
drawn for continuous numerical variables to calculate the
optimal clinical cutoff value of each variable, and the pre-
dictive value of each variable was compared by the area
under the ROC curve. Results: Based on the multivari-
ate logistic regression analysis of Age (odds ratio (OR),
1.032;95% confident interval (CI),1.018–1.046, p < 0.001),
body mass index (BMI) (OR, 1.181; 95% CI,1.083–1.288,
p < 0.001), Non-HTGAP (nonhypertriglyceridemic acute
pancreatitis) (OR, 2.098; 95% CI,1.276–3.45, p = 0.003),
white blood cell count (WBC) (OR,1.072; 95% CI,1.034–
1.111, p < 0.001), procalcitonin (PCT) (OR, 1.060; 95%
CI, 1.027–1.095, p < 0.001), serum calcium (Ca) (OR,0.121;
95% CI, 0.050–0.292, p < 0.001), computed tomography
severity index (CTSI) ≥4 (OR,12.942;95% CI,7.267–23.049,
p < 0.001) were identified as independent risk factors for
SAP. The area under the ROC curve (AUC) and optimal
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e1
CUT-OFF values of continuous numerical variables for pre-
dicting SAP were Age (0.6079,51.5), BMI (0.6,23.25), WBC
(0.6701,14.565), PCT (0.7086, 0.5175), Ca (0.7787,1.965),
respectively. Conclusion: Age, BMI, non-HTGAP, WBC,
PCT, serum Ca and CTSI ≥4 have good predictive value
for SAP. © 2024 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND li-
cense ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

� Keywords—acute pancreatitis; severity; risk factors;
prognosis 

Introduction 

Acute pancreatitis is a common acute abdomen ( 1 ). It has
a global incidence of 30–40 cases per 100,000 people per
year and has an overall mortality rate of 1% to 5% ( 2–
4 ). Its treatment costs are high, especially in severe cases,
with an average cost of approximately €10,000 per acute
pancreatitis patient reported ( 5 , 6 ). Although most patients
with acute pancreatitis have mild acute pancreatitis, ap-
proximately 13.1% to 30% develop severe disease ( 7–9 ).
Despite great advances in the diagnosis and treatment of
acute pancreatitis has been made in recent years, the mor-
tality rate of severe acute pancreatitis (SAP) is still high,
reportedly as high as 14.3% to 40% ( 8–11 ). According to
the revised Atlanta classification of severity ( 12 ), SAP has
anuary 2024; 
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persistent organ damage ( > 48 h), but this classification
leads to a delay in the diagnosis of severity and cannot
provide help for the early treatment of acute pancreati-
tis. Early identification of risk factors that may progress
to SAP and early selection of patients who may benefit
from interventions are crucial in order to hopefully re-
duce the incidence of progression to SAP and improve the
prognosis of acute pancreatitis patients ( 13 ). This study
retrospectively analyzed the demographic, etiologic, clin-
ical, and laboratory data of acute pancreatitis patients and
explored the early risk factors for SAP to provide evidence
for early prediction of high-risk factors for SAP. 

Materials and Methods 

Eligibility Criteria 

This retrospective cohort study was conducted at the
Chongqing Emergency Medical Center, a 1200-bed hos-
pital in Chongqing, China. We reviewed the data of pa-
tients aged 18–95 years who were hospitalized for acute
pancreatitis from January 1, 2018 to December 31, 2022.
Specifically, the inclusion and exclusion criteria in our ex-
perience were as follows: inclusion criteria: 1) complete
medical records; 2) meet the diagnostic criteria for acute
pancreatitis; and 3) abdominal enhancement and chest
computed tomography (CT) scan performed within 24 h
after admission. Exclusion criteria: 1) the time from on-
set to admission was more than 72 h; 2) the patient had
been treated in other hospitals before entering this hos-
pital; 3) chronic pancreatitis; 4) acute pancreatitis during
pregnancy; 5) previous history of pancreatic surgery; 6)
pancreatic cancer; 7) previous history of pleural effusion
or organ failure; 8) pancreatitis caused by trauma and ia-
trogenic injury. This study follows the principles outlined
in the Declaration of Helsinki. Due to the nature of the
retrospective study, the identity and data of the patients
were anonymous, so the informed consent was waived by
the institutional Review Board. The study was exempted
from Ethical approval by the institutional Review Board. 

Definitions 

Diagnosis ( 12 ):The diagnosis of acute pancreatitis
meets two of the following three characteristics: 1) ab-
dominal pain similar to acute pancreatitis; 2) serum amy-
lase activity (or lipase activity) was at least three times
higher than the upper limit of normal; and 3) abdominal
imaging characteristic findings of acute pancreatitis con-
sistent with changes in acute pancreatitis. 

Severity ( 12 ): Mild acute pancreatitis (MAP): No or-
gan failure; No local or systemic complications. Moder-
ately severe acute pancreatitis (MSAP): transient organ
failure ( < 48 h); or local or systemic complications. SAP:
persistent organ failure ( > 48 h); single or multiple organ
failure. 

Etiology ( 13 ): Biliary acute pancreatitis (BAP) is de-
fined as acute pancreatitis caused by pancreatic duct ob-
struction caused by various diseases of the biliary tract,
such as stones, ascaris lumbricoides, infection, scar steno-
sis, and inflammatory edema. Hypertriglyceridemic acute
pancreatitis (HTGAP) was defined as acute pancreatitis
with serum triglycerides (TGs) above 11.3 mmol/L (1000
mg/dL) or TGs between 5.65 and 11.3 mmol/L at the
time of onset, and other causes, such as cholelithiasis and
alcohol abuse, were excluded. Alcoholic pancreatitis is
defined as a history of heavy drinking ( ≥50 g/d) for more
than 5 years or excessive alcohol intake prior to onset
without other known causes of acute pancreatitis. 

Data Collection 

Data were collected through the hospital’s electronic
medical record system and archived medical records.
The imaging data of all patients were re-evaluated by
the same radiologist, the results were interpreted ac-
cording to the same standard, and the computed tomog-
raphy severity index (CTSI) was scored. Patient gen-
eral information included age, sex, body mass index
(BMI), comorbidities (type 2 diabetes mellitus(T2DM),
hypertension, fatty liver), etiology (biliary acute pan-
creatitis (BAP) vs. nonbiliary acute pancreatitis (non-
BAP)/hypertriglyceridemic acute pancreatitis (HTGAP)
vs. nonhypertriglyceridemic acute pancreatitis (non-
HTGAP)) and disease episode (recurrence vs. first attack).
Laboratory parameters included serum white blood cell
count (WBC), hematocrit (HCT), procalcitonin (PCT),
calcium (Ca), amylase and lipase at admission. Radio-
graphic parameters included CTSI and pleural effusion
within 24 h after admission. Treatment factors included
the use of prophylactic antibiotics and exclusive enteral
nutrition (EEN) within 24 h after admission. The clinical
outcomes included death and length of stay (LOS). 

Statistical Analysis 

SPSS 27.0 software was used to analyze the data. Con-
tinuous numerical variables are expressed as the mean
± SD, normally distributed data were compared by one-
way analysis of variance, and skewed distribution data
were compared by the Mann–Whitney U test. Categori-
cal variables were expressed as the number of cases and
percentages and analyzed with the X2 test or Fisher’s ex-
act test. Multivariate logistic regression analysis was used
to identify the independent risk factors for SAP. The re-
ceiver operating characteristic (ROC) curve of SAP was
drawn for continuous numerical variables to calculate the
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Figure 1. Study flowchart. AP = acute pancreatitis; SAP = severe acute pancreatitis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

optimal clinical cutoff value of each variable, and the pre-
dictive value of each variable was compared by the area
under the ROC curve (AUC). P < 0.05 was considered sta-
tistically significant. 

Results 

The Clinical Characteristics of the Acute Pancreatitis Pa-
tients 

A total of 1074 patients were enrolled according to the
established criteria ( Figure 1 ). There were 634 males and
440 females, with a mean age of 51.7 (SD ±17.3) years.
There were 669 cases (62.3%) of MAP, 226 cases (21%)
of MSAP and 179 cases (16.7%) of SAP. According to the
etiology classification, there were 441 cases of BAP, 405
cases of HTGAP, 11 cases of alcoholic acute pancreatitis,
and 217 cases of other types of acute pancreatitis. Alco-
holic acute pancreatitis accounted for a small proportion,
so it was not analyzed separately. BAP is still the most
common type of acute pancreatitis, followed by HTGAP.

The Clinical Characteristics of the SAP and Non-SAP
Group Patients 

The comparative results of the clinical characteristics
of the patients with SAP and non-SAP are reported in
Table 1 . These data, including age, BMI, WBC, PCT,
amylase, lipase, and LOS, were significantly higher in
the SAP group than in the non-SAP group within 24 h
after admission ( p < 0.05), whereas the serum concentra-
tions of Ca were significantly lower in the SAP group ( p
< 0.05). The proportions of patients with non-HTGAP,
CTSI ≥4, pleural effusion, antibiotic use, and death were
significantly higher in the SAP group than in the non-SAP
group within 24 h after admission ( p < 0.05). No signif-
icant difference was found in sex, hypertension, T2DM,
fatty liver, etiology (BAP vs. non-BAP), HCT, or episode
(recurrence vs. first attack) between the two groups ( p >

0.05). 
Mortality: The mortality of the whole group was 2.9%

(31/1074), and it was different according to the sever-
ity of acute pancreatitis. There were no deaths in the
MAP group, 1 death in the MSAP group (1/226, 0.4%),
and 30 deaths in the SAP group (30/179, 16.8%). LOS:
The median LOS was 13.53 (SD ±13.006) days for the
whole group, 29.98 (SD ±24.625) days in the SAP group
and 10.24 (SD ±4.159) days in the non-SAP group. The
main cause of death in this study was MODS, and other
causes included acute respiratory distress syndrome, sep-
sis, coronary atherosclerotic heart disease, and sudden
cardiac death. One patient with MSAP died of coro-
nary atherosclerotic heart disease and sudden cardiac
death. 

The Clinical Characteristics of the Patients in the Death
and Survival Groups 

The comparative results of the clinical characteristics
of the patients in the death and survival groups are re-
ported in Table 2 . These data, including age, BMI, WBC,
PCT, amylase, and lipase, were significantly higher in the
death group than in the survival group ( p < 0.05), whereas
the serum concentrations of Ca were significantly lower
in the death group ( p < 0.05). The proportions of patients
with non-HTGAP, CTSI ≥4, pleural effusion, and antibi-
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Table 1. The Clinical Characteristics of SAP and Non-SAP Group Patients 

Non-SAP 

N = 895 

SAP 

N = 179 

p value 

Age(years) 50.6 ± 17.0 57.2 ± 17.8 < 0.001 

Male 538(60.1%) 96(53.6%) 0.108 

BMI(kg/m2 ) 22.7 ± 2.8 23.6 ± 2.2 < 0.001 

Hypertension 228(25.5%) 51(28.5%) 0.401 

T2 DM 286(32%) 50(27.9%) 0.289 

Fatty liver 239(26.7%) 40(22.3%) 0.225 

Etiology 

BAP vs. Non-BAP 360/535 81/98 0.212 

HTGAP vs. Non-HTGAP 353/542(60.6%) 52/127(70.9%) 0.009 

Other 182 46 

WBC( × 109 /L) 13.0 ± 5.3 16.3 ± 5.6 < 0.001 

HCT(L/L) 0.4 ± 0.06 0.4 ± 0.08 0.416 

PCT(ng/ml) 1.5 ± 3.6 5.1 ± 10.9 < 0.001 

Ca(mmol/L) 2.0 ± 0.2 1.8 ± 0.3 < 0.001 

Amylase(U/L) 586.0 ± 723.4 903.4 ± 852.7 < 0.001 

Lipase(U/L) 674.6 ± 755.2 979.3 ± 1081.3 < 0.001 

CTSI ≥4 293(32.7%) 161(89.9%) < 0.001 

Pleural effusion 129(14.4%) 65(36.3%) < 0.001 

Episode(Recurrence VS First 
attack) 

111/784(87.6%) 28/151(84.4%) 0.238 

Antibiotics use 533(59.6%) 179(100%) < 0.001 

Death 1(0.1%) 30(16.8%) < 0.001 

LOS(d) 10.2 ± 4.2 30.0 ± 24.6 < 0.001 

Severe acute pancreatitis (SAP):Persistent organ failure ( > 48 h); single or multiple organ failure. Non-Severe acute pancre- 
atitis (Non-SAP): Including mild acute pancreatitis (MAP) and moderate severe acute pancreatitis (MSAP). MAP: No organ 

failure; No local or systemic complications. MSAP: Transient organ failure ( < 48 h); or local or systemic complications. Bil- 
iary acute pancreatitis (BAP): acute pancreatitis caused by pancreatic duct obstruction caused by various biliary tract 
diseases such as stones, ascaris lumbricoides, infection, scar stenosis, inflammatory edema, etc.Hypertriglyceridemic 

acute pancreatitis (HTGAP): Acute pancreatitis with a serum triglyceride level higher than 11.3 mmol/L (1000 mg/dL) or a 

triglyceride level between 5.65 and 11.3 mmol/L at the time of onset, and other causes, such as cholelithiasis and alcohol 
abuse, were excluded. CTSI = Computed tomography severity index;LOS = Length of stay; BMI = body mass index; 
T2 DM = type 2 diabetes mellitus; WBC = white blood cell count; HCT = hematocrit; PCT = procalcitonin; Ca = calcium . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

otic use were significantly higher in the death group than
in the survival group ( p < 0.05), whereas the recurrence
was significantly lower in the death group ( p < 0.05).
No significant difference was found in sex, hypertension,
T2DM, fatty liver, etiology (BAP vs. non-BAP), HCT, or
LOS between the two groups ( p > 0.05). 

All 31 patients in the death group had their first attack
of acute pancreatitis. The LOS of the 31 deceased patients
ranged from 1 to 117 days, with a median of 22.7742
(SD ±31.0373) days. Five of the 31 patients died within
1 day, 18 died within 14 days, and 22 died within 30 days.
Nine patients died after 30 days of hospitalization, and 2
died after 100 days (114 and 117 days). 
Analysis of Early Risk Factors for SAP 

The univariate analysis of SAP is shown in Table 3 . The
risk factors for SAP included age, BMI, etiology (non-
HTGAP), WBC count, PCT, Ca, CTSI ≥4, and pleural
effusion. These variables were included in the multivari-
ate analysis. Figure 2 displays the results of the multi-
variate analysis for SAP. Age (OR,1.032;95% CI,1.018–
1.046, p < 0.001), BMI (OR,1.181;95% CI,1.083–1.288,
p < 0.001), non-HTGAP (OR,2.098;95% CI,1.276–3.45,
p = 0.003), WBC (OR,1.072;95% CI,1.034–1.111, p <

0.001), PCT(OR,1.060;95% CI,1.027–1.095, p < 0.001),
serum Ca (OR,0.121;95% CI,0.050–0.292, p < 0.001),
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Table 2. The Clinical Characteristics of Death and Survival Group Patients 

Death Group 

N = 31 

Survival Group 

N = 1043 p Value 

Age(years) 63.2 ± 18.0 51.3 ± 17.1 < 0.001 

Male 15(48.4%) 619(59.3%) 0.221 

BMI(kg/m2 ) 23.9 ± 2.2 22.8 ± 2.7 0.025 

Hypertension 9(29%) 270(25.9%) 0.694 

T2 DM 8(25.8%) 328(31.4%) 0.504 

Fatty liver 4(12.9%) 275(26.4%) 0.092 

Etiology 

BAP vs. Non-BAP 15/16 426/617 0.400 

HTGAP vs. Non-HTGAP 6/25 (80.6) 399/644 (61.7) 0.032 

Other 10 218 

WBC( × 109 /L) 17.3 ± 6.2 13.5 ± 5.4 < 0.001 

HCT(L/L) 0.4 ± 0.07 0.4 ± 0.06 0.442 

PCT(ng/mL) 10.4 ± 17.6 1.8 ± 4.7 < 0.001 

Ca(mmol/L) 1.8 ± 0.4 2.0 ± 0.2 < 0.001 

Amylase(U/L) 1189.0 ± 1046.3 622.6 ± 739.4 < 0.001 

Lipase(U/L) 1181.0 ± 1227.3 711.8 ± 807.9 0.002 

CTSI ≥4 31(100%) 423(40.6%) < 0.001 

Pleural effusion 12(38.7%) 182(17.4%) 0.002 

Episode (Recurrence vs. First 
attack) 

0/31(100%) 139/904(86.7%) 0.026 

Antibiotics use 31(100%) 681(65.3%) < 0.001 

LOS(d) 22.8 ± 31.0 13.3 ± 12.0 0.477 

Biliary acute pancreatitis (BAP): acute pancreatitis caused by pancreatic duct obstruction caused by various biliary tract 
diseases such as stones, ascaris lumbricoides, infection, scar stenosis, inflammatory edema, etc. Hypertriglyceridemic 

acute pancreatitis (HTGAP): Acute pancreatitis with a serum triglyceride level higher than 11.3 mmol/L (1000 mg/dL) or a 

triglyceride level between 5.65 and 11.3 mmol/L at the time of onset, and other causes, such as cholelithiasis and alcohol 
abuse, were excluded. CTSI = Computed tomography severity index; LOS = Length of stay; BMI = body mass index; 
T2 DM = type 2 diabetes mellitus; WBC = white blood cell count; HCT = hematocrit; PCT = procalcitonin; Ca = calcium 

.. 

Table 3. Univariate Analysis of Risk Factors for SAP 

Variables Univariate Analysis 

OR 95%CI p Value 

Age (years) 1.022 1.013–1.031 < 0.001 

BMI (kg/m2 ) 1.136 1.068–1.208 < 0.001 

Etiology (Non-HTGAP) 1.591 1.122–2.256 0.009 

WBC ( × 109 /L) 1.106 1.075–1.138 < 0.001 

PCT (ng/mL) 1.089 1.056–1.124 < 0.001 

Ca (mmol/L) 0.021 0.010–0.043 < 0.001 

CTSI ≥4 18.377 11.072–30.503 < 0.001 

Pleural effusion 3.386 2.369–4.839 < 0.001 

Non-HTGAP = non-hypertriglyceridemic acute pancreatitis; CTSI = computed tomography severity index. BMI = body 
mass index; WBC = white blood cell count; PCT = procalcitonin; Ca = calcium .. 
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Figure 2. Multivariate analysis of early risk factors for SAP. CTSI = Computed tomography severity index; BMI = body mass 
index; Non-HTGAP = non-hypertriglyceridemic acute pancreatitis; WBC = white blood cell count; PCT = procalcitonin; Ca = 

calcium .. 

Figure 3. ROC curve and AUC for continuous numerical variable. ROC = receiver operating characteristic ; AUC = area under 
the ROC curve; BMI = body mass index; WBC = white blood cell count; PCT = procalcitonin; Ca = calcium. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and CTSI ≥4 (OR,12.942;95% CI,7.267–23.049, p <

0.001) were identified as independent risk factors for SAP.

ROC Curve and the Optimal Clinical Cutoff Value 

ROC curves and the respective AUC were calculated
for each valuable continuous numerical variable to pro-
vide more accurate information about the capacity of the 5
variables in distinguishing SAP from non-SAP. The AUC
values of age, BMI, WBC, PCT, and serum Ca for dis-
tinguishing SAP were 0.6079, 0.6, 0.6701, 0.7086, and
0.7787, respectively ( Figure 3 ). The clinically optimal
cutoff values were determined according to the corre-
sponding sensitivity and specificity. The optimal cutoff
values of the above 5 variables were 51.5, 23.25, 14.565,
0.5175, and 1.965, respectively ( Table 4 ). The serum con-
centrations of Ca (95% CI, 0.7416–0.8159, p < 0.0001)
had the highest value in predicting the progression of SAP
in acute pancreatitis patients. When the serum concen-
tration of Ca on admission is lower than 1.965 mmol/L,
the possibility of acute pancreatitis developing into SAP
should be considered. 

Discussion 

Acute pancreatitis is a common and potentially life-
threatening acute abdomen. The revised Atlanta classifi-
cation ( 12 ) divides acute pancreatitis into MAP, MSAP
and SAP types. MAP is characterized by no organ failure,
no local or systemic complications, very rare mortality,
and good prognosis. MSAP only causes transient organ
failure, most of which have a good prognosis, and the mor-
tality is far less than that of SAP. SAP is characterized
by persistent organ failure ( > 48 h), high mortality and
poor prognosis ( 12 ). However, this classification method
does not provide a clear clinical stratification of sever-
ity on admission, nor does it provide an early prediction
of which patients are at the highest risk for developing
clinically SAP and may require intensive treatment. To
identify high-risk factors for SAP, a variety of clinical
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Table 4. Diagnostic Value of Each Valuable Continuous Numerical Variables in Predicting SAP 

Predictive Marker Cut-off Sensitivity Specificity AUC 95%CI p Value 

Age (years) 51.5 0.62 0.558 0.6079 0.5623–0.6534 < 0.0001 

BMI (kg/m2 ) 23.25 0.676 0.565 0.6000 0.5600–0.6401 < 0.0001 

WBC ( × 109 /L) 14.565 0.615 0.67 0.6701 0.6261–0.7141 < 0.0001 

PCT (ng/mL) 0.5175 0.894 0.44 0.7086 0.6703–0.7469 < 0.0001 

Ca (mmol/L) 1.965 0.743 0.694 0.7787 0.7416–0.8159 < 0.0001 

AUC = the area under the receiver operating characteristic (ROC) curve; BMI = body mass index; WBC = white blood 

cell count; PCT = procalcitonin; Ca = calcium.. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

scoring systems ( 14 , 15 ) have been used to predict the
severity of acute pancreatitis, such as APACHE-II, Ran-
son, BISAP, Glasgow, and SIRS. However, some clinical
scores ( 16 , 17 ) are not available until at least 24 h after
hospitalization. It cannot be used to predict the severity
of acute pancreatitis on admission ( 16 , 17 ). To our knowl-
edge, few studies have combined demographic, etiologic,
clinical, and laboratory data that are easily identified and
simply commonly used on admission for early predic-
tion of acute pancreatitis severity. Previous studies have
focused on specific clinical scoring systems ( 14 , 15 ) and
laboratory serum markers ( 18–20 ). 

In our study, the overall mortality was 2.9%, and the
mortality in the SAP group was 16.8%, which is consis-
tent with previous reports. Age, BMI, non-HTGAP, WBC,
PCT, Ca, and CTSI ≥4 were independent risk factors for
SAP. A retrospective study analyzing the influence of de-
mographic factors and treatment on its outcome showed
that the severity of acute pancreatitis and mortality in-
creased with age ( 8 ). In a prospective study designed to
simply assess acute pancreatitis severity within 72 h after
admission, results showed that advanced age ( > 65 years)
was an independent prognostic factor of complex acute
pancreatitis ( 21 ). A previous prospective study found that
the proportion of patients who die of acute pancreatitis
is relatively high in elderly individuals, and age is consid-
ered to be related to death. However, after careful analysis,
it was found that when only the death caused by com-
plications of acute pancreatitis was analyzed, there was
no significant difference in mortality between the young
group and the elderly group, and the high mortality was re-
lated to concomitant diseases with advanced age ( 22 ). Our
study suggested that age was associated with the sever-
ity and mortality of acute pancreatitis, and the regression
analysis suggested that age was an independent risk fac-
tor for SAP. Further studies on the association of age with
the severity and mortality of acute pancreatitis are needed,
especially prospective studies. 

A meta-analysis of how BMI affects the outcome
of acute pancreatitis confirmed that a BMI higher than
25 increases the risk of severe acute pancreatitis, while
BMI > 30 increases the risk of mortality ( 23 ). Our study
suggested that high BMI was associated with the inci-
dence of SAP and mortality of acute pancreatitis and
that BMI was an independent risk factor for SAP. Some
studies have shown that the incidence of SAP and mor-
tality of acute pancreatitis in HTGAP are higher than
those in biliary acute pancreatitis ( 24 , 25 ). A systematic
review that attempted to determine whether HTGAP was
more severe than acute pancreatitis caused by other eti-
ologies showed heterogeneity among the findings, with
no difference in severity in 2 of the 7 reports and possi-
ble increases in severity in the remaining 5 studies ( 26 ).
Our study compared and analyzed the differences in sever-
ity and mortality between HTGAP and non-HTGAP, and
the results showed that the incidence of SAP and mortal-
ity of acute pancreatitis were lower in HTGAP patients,
and non-HTGAP was an independent risk factor for SAP.
Therefore, it is necessary to further study the relation-
ship between etiology and acute pancreatitis severity and
mortality. 

An elevated WBC count and PCT are signs of infec-
tion, although these may also be associated with systemic
inflammatory response syndrome(SIRS) in other patients
with noninfectious pancreatitis ( 27 ).There was a study to
develop a novel prognostic approach that could simply
and objectively assess acute pancreatitis severity within
72 h after admission. The results showed that leucocytes
> 13,000/mm3 was an independent predictor of compli-
cated acute pancreatitis ( 21 ). A systematic review evalu-
ating the value of PCT as a marker of SAP progression
showed that serum PCT measurement may be valuable in
predicting the severity of acute pancreatitis ( 28 ). There
was a prospective study designed to determine the value
of PCT as an early prognostic marker in acute pancreatitis,
and the results showed that PCT has limited added value in
the early assessment of acute pancreatitis severity ( 29 ). In
our statistical model, WBC and PCT elevation within 24
h of admission were associated with SAP incidence and
acute pancreatitis mortality, and both univariate and multi-
variate logistic regression analyses showed that WBC and
PCT were independent risk factors for SAP. More studies
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are needed to reveal the relationship between WBC, PCT
and acute pancreatitis severity and mortality. 

One study ( 30 ) has reported that the incidence of
hypocalcemia in patients with SAP is significantly higher,
and it is believed that serum Ca on admission is in-
dependently related to persistent organ failure in acute
pancreatitis patients. The results of this study showed that
the decrease in the serum concentrations of Ca in acute
pancreatitis patients was associated with the incidence
of SAP and mortality of acute pancreatitis and was an
independent risk factor for SAP, which was basically con-
sistent with previous reports. 

A study compared the accuracy of CT and clinical scor-
ing systems in predicting acute pancreatitis severity on
admission. The results showed that the accuracy of the
CT scoring systems in predicting acute pancreatitis sever-
ity was similar to that of the clinical scoring systems, and
CTSI ≥4 is considered to be the optimal cutoff value for
predicting the severity and mortality of acute pancreatitis
( 31 ). Our study suggested that CTSI ≥4 was an indepen-
dent risk factor for SAP, which is consistent with literature
reports. 

Advantages and Shortcomings 

Our study has some advantages. First, our study in-
cluded a large sample size; to my knowledge, no larger
retrospective study has been performed to screen for early
high-risk factors for SAP. Secondly, we selected easily
available and commonly used data at admission instead of
using some complex scoring systems for early prediction
of severity, which has good practical application value.
Our study has some shortcomings. First, the fact that this
is a retrospective study involving different clinical depart-
ments (gastroenterology, general surgery, ICU) could lead
to some deviations. Second, we selected commonly used
clinical data that could be easily identified on admission,
and limited clinical data were available for analysis. A
prospective, multicenter study is needed to confirm these
findings. 

Conclusions 

In summary, our results suggest that the use of demo-
graphic, etiologic, clinical, and laboratory data on ad-
mission of acute pancreatitis patients can help clinicians
predict the potential risk of developing SAP, which may
drive optimal treatment selection to reduce the incidence
and mortality of SAP. Age, BMI, non-HTGAP, WBC
count, PCT, serum Ca, and CTSI ≥4 were independent
risk factors for SAP. Therefore, early identification of
these risk factors and active intervention measures may
help to reduce the occurrence of SAP and improve the
prognosis of acute pancreatitis. 
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