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Abstract
Background

The complexity of acute biliary pancreatitis (ABP) regarding severity of pancreatitis, accompanying
diseases in the biliary system, and the variety of available interventions have raised the need for
individualized treatment. We aimed to develop a simple clinical classi�cation system guiding early and
de�nitive treatment in patients with ABP to improve quality of care.

Methods

The classi�cation system for ABP was developed according to severity of disease, biliary obstruction, and
common bile duct stone. 2951 patients (retrospective cohort) collected between June 2006 and July
2017 and 323 patients (prospective cohort, guided by the classi�cation system) collected between
August 2017 and May 2018 were used to compare quality of care: rate of early-de�nitive treatment and
mortality. 

Results

ABP patients were divided into four classes: Type I, non-obstructive mild ABP; Type II, obstructive mild
ABP; Type III, obstructive moderately severe/severe ABP; Type IV, non-obstructive moderately
severe/severe ABP; each type was distributed into two subtypes: subtype a, accompanied by common
bile duct stones; subtype b, without common bile duct stones. With the guidance by the classi�cation
system, the rate of early de�nitive treatments increased in Type I/II. Continuous regional arterial infusion
was recommended as an early de�nitive treatment for patients with Type III/IV, in which the mortality has
clearly descended.

Conclusions

For patients with ABP, we present a simple clinical classi�cation system with 4 distinct types, with 2
subtypes for guiding the early-de�nitive treatment for ABP.

Introduction
Acute pancreatitis (AP), a sudden in�ammatory process in the pancreas, is one of the most common
gastrointestinal emergency conditions that are associated with substantial suffering, morbidity, and cost
to the health care system1, 2. An increase in incidence of AP has been noted during recent years 3. In case
of severe acute pancreatitis (SAP), the acute in�ammatory response may progress to a systemic
in�ammatory response syndrome (SIRS), and multiple organ dysfunction syndrome (MODS), with a
potential lethal outcome4–6.

The management of AP is an enormous challenge for clinicians. Assessment and classi�cation of the
disease severity are the �rst facet so that clinicians can recognize, anticipate, and treat complications



Page 4/28

accordingly. The revised 2012 Atlanta criteria strati�ed the severity of AP into three categories: mild,
moderately severe, and severe, which are widely accepted7. The second facet to management of AP is to
identify the etiology and remove it5. Gallstone disease is one of the main causes of AP, accounting for
40% of AP hospitalizations8. Temporary obstruction caused by gallstones at the ampulla of Vater results
in increased pressure and activates enzyme within the pancreas, leading to onset of acute biliary
pancreatitis (ABP)8, 9. Due to common bile duct stones (CBDS), ABP may be complicated with e.g.
jaundice and infection10, 11. Therefore, ABP is a complex disease referring to the biliary pathogenesis and
the pancreatic in�ammation, which affect the severity, complication rate and prognosis.

Guidelines recommend de�nitive treatment of the gallstones (cholecystectomy or endoscopic
sphincterotomy) to be performed in patients with mild ABP during the same hospital admission or within
2 weeks of discharge5, 12–14. For those with moderately/severe ABP, the initial management is supportive
care and management of complications15. The delayed cholecystectomy may allow the in�ammation to
settle down completely16, 17. Overall hospital stay length and further episodes of AP can be reduced in
these patients who adherent to the guidelines18.

Therefore, clear diagnosis and severity strati�cation of ABP are crucial for early-de�nitive intervention by
which quality of care, such as mortality, surgical complication rates and readmission rates in ABP could
be improved. In the current study, we established a simple clinical classi�cation system for ABP
according to biliary pathogenesis and severity of the disease. Then, the system was evaluated for its use
in aiding clinical evaluation and guiding early-de�nitive treatment.

Methods
Study Design and Population

The principles of the simple clinical classi�cation system for ABP include the following characteristics:
(1) the severity of AP strati�ed by the revised 2012 Atlanta criteria is the standard classi�cation of the
severity of AP7; (2) biliary obstruction or not, which is associated with the patterns of interventions; (3)
whether there is CBDS. The APB patients were retrospectively collected between June 2006 and July
2017 in the First A�liated Hospital of Wenzhou Medical University (retrospective cohort), which were
treated without using the classi�cation system. Then, the classi�cation system was prospectively
implemented in patients with ABP enrolled between August 2017 and May 2018 in the First A�liated
Hospital of Wenzhou Medical University (prospective cohort). The early de�nitive treatment rate and
mortality were compared in both cohorts for the classi�cation system use in guiding de�nitive treatment.
The research protocol of the study was approved by the Ethics Committee of the First A�liated Hospital
of Wenzhou Medical University (Ethics number: 2017-197). The study was registered in the Chinese
Clinical Trial Registry (ChiCTR-OOC-17013097).

Inclusion and exclusion criteria
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All enrolled patients met the criteria for ABP, the diagnosis of which was made within the setting of
ongoing abdominal pain, hyperamylasemia (of >3 times the normal), elevated liver enzymes,
hyperbilirubinemia (of >2 mg/dL) and gallstones/sludge within the gallbladder or the bile duct 8. Patients
who met the following criteria were excluded: (1) Other etiologies of AP, (2) Recurrent, not �rst-time
pancreatitis or chronic pancreatitis, (3) Previous pancreatic surgery or injury, (4) Pancreatic cancer or
other malignant tumors, (5) Pregnancy/pediatric population, (6) Refusal of cholecystectomy or
endoscopic sphincterotomy or intolerance of operation, (7) Patients without available data.

De�nitions

The severity of AP strati�ed as mild AP or moderate/severe AP according to the revised 2012 Atlanta
criteria. A biliary obstruction was de�ned as a biliary obstruction sign: 1) dilated common bile duct on
imaging (de�ned as > 8 mm in patients aged ≤ 75 years and > 10 mm in patients aged > 75 years) or
jaundice. Organ failure was de�ned as having a Marshall score ≥ 2 for at least one of the three organs
(respiratory, cardiovascular, and renal failure) involved 19. Our primary outcome was to determine the
effect of the clinical classi�cation system on the quality of care, including early de�nitive treatment, and
in-hospital mortality in ABP. Early de�nitive treatment of the gallstones was considered as
cholecystectomy or endoscopic sphincterotomy during the same hospital admission or within 2 weeks of
discharge in accordance with the guidelines. Once the patients were diagnosed as a moderate severe ABP,
continuous regional arterial infusion (CRAI) was started in addition to supportive care and management
of complications 20, 21.

Clinical information and laboratory examinations

A detailed history of all the patients was taken. Baseline patient characteristics were collected within the
�rst 24 hours after the established diagnosis of ABP, including age, sex, vital signs, physical exam
�ndings, serum levels of aspartate transaminase, alanine transaminase, alkaline phosphatase, gamma-
glutamyl transferase, total bilirubin, direct bilirubin, lactate dehydrogenase, amylase, lipase, C-reactive
protein, blood urea nitrogen (BUN) and white blood cells (WBC). 

SIRS was de�ned by the presence of ≥2 of the following criteria: pulse >90 beats/min,

respiration rate >20 per min, or PaCO2 < 32 mm Hg, temperature >38 °C or < 36°C and white blood cell
count >12,000 or < 4,000 cells per mm3 or >10 % immature neutrophils. The bedside index for severity in
AP (BISAP) uses �ve points: BUN >25 mg / dl, impaired mental status by evidence of disorientation or
disturbance in mental status, presence of the SIRS, age >60 years, and pleural effusions22. Common bile
duct stones were detected by trans-abdominal ultrasound scanning, magnetic resonance
cholangiopancreatography, or endoscopic ultrasound.

Statistical analysis
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Continuous variables are expressed as mean ± standard deviation or median and interquartile range (IQR)
depending on the variable distribution; and categorical values were expressed by absolute and relative
frequencies. The signi�cance of the difference between 2 independent samples were analyzed using
Student t-tests or Mann-Whitney U test. The Chi-square test was used for categorical data. P value <0.05
was considered statistically signi�cant. Statistical analysis was conducted by SPSS 22.0 (SPSS,
Chicago, IL).

Results
Clinical classi�cation system for ABP

After a discussion, along with a review of several guidelines for management of AP and gallstone
disease, it was agreed that the clinical classi�cation system should provide criteria to differentiate types
of ABP (disease severity, biliary obstruction, and common bile duct stones) and to make any kind of
sensible decision about which treatment is best. According to the severity of AP and biliary tract
obstruction or not, ABP patients were divided into four classes: Type I, non-obstructive mild ABP; Type II,
obstructive mild ABP; Type III, obstructive moderately severe/severe ABP; Type IV, non-obstructive
moderately severe/severe ABP; each type was distributed into two subtypes: subtype a, accompanied by
common bile duct stones; subtype b, without common bile duct stones (Figure 1). The schematic
diagram of the classi�cation system was shown in Figure 2. For example, an ABP patient who had mild
ABP with biliary obstruction and accompanied by common bile duct stones would be assigned to Type II-
a by the classi�cation system.

Selection and characteristics of patients with ABP

Study design and �owchart of patient selection were shown in Figure 3. From June 2006 and July 2017,
7270 patients were identi�ed due to an admission for AP in the retrospective cohort. A total of 4319
patients were excluded from the study, leaving 2951 patients with ABP for evaluating the classi�cation
system. Between August 2017 and May 2018, 323 patients with ABP were classi�ed in the prospective
cohort. There were 69 patients in the retrospective cohort and 4 patients in the prospective cohort that
died (P = 0.317). The baseline characteristics of the two cohorts of patients were listed in Table 1. The
condition of the patients in the retrospective cohort was similar as in the prospective cohort, except for
alanine aminotransferase (P <0.001), aspartate aminotransferase (P <0.001) and WBC (P =0.007). The
proportion of moderately severe or severe ABP was higher in the prospective cohort than in the
retrospective cohort (30.0% prospective cohort vs. 13.4% retrospective cohort, P 0.001), lining in BISAP
score (1.17 ± 0.97 prospective cohort vs. 0.83 ± 0.85 retrospective cohort, P 0.001) and hospital stays
(median 15 prospective cohort vs. 11 retrospective cohort, P 0.001).

Evaluation of the classi�cation system

In the retrospective cohort, moderately severe/severe ABP occurred in 354 (13.4%) patients, 799 (27.1%)
patients with biliary tract obstruction, 888 (30.1%) patients with common bile duct stones, and 666
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(22.6%) patients with SIRS. According to the classi�cation system, 1876 (63.6%) patients were assigned
to Type I, with subtype a 277 (9.4%) and subtype b 1599 (54.2%). Type II consisted of 681 patients
(subtype a, 497, 16.8%; subtype b, 184, 6.2%). In total, 118 (4.0%) patients and 276 (9.4%) patients were
allocated to Type III and Type IV, respectively. In the prospective cohort, the distribution of each type was
similar as compared to the retrospective cohort.

The characteristics of each type in the retrospective and prospective cohorts are shown in Table 2 and
Table 3, respectively. In both cohorts, the patients with Type III/IV had higher BISAP score than patients
with Type I/II (Figure 4). Risk factors indicating moderately severe/severe ABP, such as albumin, serum
calcium, C reactive protein, and pleural effusion were also identi�ed in patients with Type III/IV. Moreover,
the present of SIRS and the proportion of two or more positive SIRS criteria increased in Type III/IV (Figure
5).

Classi�cation system guiding treatment for ABP

In the prospective cohort, the classi�cation system was implemented for guiding the treatment of ABP. A
total of 175 (77.4%) patients with Type I/II received early-de�nitive treatment; 101 had a cholecystectomy,
54 had an endoscopic sphincterotomy, 12 had both procedures, and 4 had choledocholithotomy. For Type
I-a, cholecystectomy and endoscopic sphincterotomy were main procedures; cholecystectomy mainly for
Type I-b. Due to biliary obstruction, endoscopic sphincterotomy was mainly performed in patients with
Type II (Table 4). The proportion of patients with Type I/II receiving early de�nitive treatment was
improved with the guidance of the classi�cation system (77.4% prospective cohort vs. 35.9%
retrospective cohort, P <0.001), which was also done in each subtype (Figure 6).

In Type III/IV, 84 (86.6%) patients had a continuous regional arterial infusion once assigned to these two
types. Choledocholithotomy, or endoscopic sphincterotomy was conducted in 10 (90.9%) patients with
Type III-a due to biliary obstruction combined with common bile duct stones (Table 5). Four (4.1%)
patients died, while the mortality among Type III/IV in the retrospective cohort was 15.2% (P <0.001).
Detailed mortality of each subtype was illustrated in Figure 7.

Discussion
ABP is characterized by in�ammation of the pancreas and biliary pathogenesis that can result in MODS
and death. Considering severity, complication and prognosis, identi�cation of different morbid states in
ABP should be developed. In the current study, we have derived a simple clinical classi�cation system for
use in ABP. Using disease severity (revised 2012 Atlanta criteria), biliary obstruction, and common bile
duct stones, the novel classi�cation system was able to stratify patients within the �rst 48 h of
hospitalization into 4 distinct types with 2 subtypes for guiding the early-de�nitive treatment for ABP.

Patients with moderately SAP or with SAP have distinct risks for in-hospital mortality. Therefore, as a �rst
step, the severity of ABP (divided into Type I/II or Type III/IV) should be determined by the classi�cation
system. The mortality was 0.3% and 15.2% in Type I/II and Type III/IV in the retrospective cohort,
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respectively (P 0.001); 0% and 4.1% in the prospective cohort, respectively (P = 0.008). Since the pattern
of surgery in turn depends on biliary obstruction, it is critical for introducing biliary obstruction into the
classi�cation system. Therefore, ABP was strati�ed as 4 distinct types by the classi�cation system: non-
obstructive mild ABP, obstructive mild ABP, non-obstructive moderately severe/severe ABP, obstructive
moderately severe/severe ABP. Common bile duct stone is the main cause of biliary obstruction. In a few
patients, persistent CBDS could lead to ongoing pancreatic duct or bile duct obstructions, in turn leading
to SAP. Nevertheless, in some cases, biliary obstruction might be caused by postoperative strictures,
in�ammatory changes in the pancreas, ampulla or bile ducts and traumas8. Furthermore, CBDS does not
always lead to biliary obstruction. In the retrospective cohort of 799 patients with biliary obstruction, 232
(29.0%) patients had no common bile duct stone; 65.2% patients with biliary obstruction had common
bile duct stone in the prospective cohort. Therefore, it was important to �gure out the association between
biliary obstruction and CBDS. Subtype a or b in each type represented as CBDS or non-CBDS should be
addressed.

For the convenience of the classi�cation system in clinical application, 4 distinct types were sorted by the
severity and prognosis of ABP: Type I, Type II, Type III, and Type IV. Patients with non-obstructive mild ABP
or obstructive mild ABP frequently recover within about 7 days of onset of illness. However, patients with
pancreatitis who have persistent biliary obstruction are recommended to undergo urgent biliary
sphincterotomy and endoscopic stone extraction. Otherwise it is possible to aggravate the state of illness
by biliary obstruction. Non-obstructive mild ABP and obstructive mild ABP were therefore de�ned as Type
I and Type II, respectively. In addition, all deaths in the prospective cohort occurred in patients with non-
obstructive moderately severe/severe ABP with the standard care provided according to guidelines.
Obstructive moderately severe/severe ABP and non-obstructive moderately severe/severe ABP were
therefore de�ned as Type III and Type IV, respectively. As a prognostic scoring system for use in AP, BISAP
score was higher in patients with Type III/IV than that in patients with Type I/II. A few parameters that
were associated with increased mortality in AP, such as albumin23, serum calcium24, C reactive protein25,
and pleural effusion26 also displayed a marked difference between Type I/II and Type III/IV. Moreover, the
presence of SIRS and the proportion of two or more positive SIRS criteria increased in Type III/IV. SIRS
which has become increasingly widespread in clinical practice for evaluation of the systemic
in�ammatory response has been demonstrated to have prognostic value in AP27. This indicated the
validity and practicality of the proposed ranking methods of the classi�cation system.

The primary advantage of the classi�cation system is simplicity. There were only three procedures to
determine the type of a patient. There is no need for additional computation. In addition, the parameters
in each step can be easily obtained early on in the course following hospital admission. The parameters
involved in the classi�cation system were all objective.

A strength of the current study was that the classi�cation system was prospectively applied to the clinical
practice to precisely direct clinical treatment. The complexity of ABP regarding its course, severity,
prognosis, accompanying diseases in the biliary system, and the variety of available interventions have
raised the need for multidisciplinary management and individualization of every case. However, there is a
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paucity of data as to which treatment, including cholecystectomy, endoscopic retrograde
cholangiopancreatography and sphincterotomy, and what time, which is optimal, especially in severe
biliary pancreatitis28. In this classi�cation system, early laparoscopic cholecystectomy is recommended
for patients with Type I; early biliary sphincterotomy and endoscopic duct clearance alone is suggested
for Type II; for Type III, biliary sphincterotomy, endoscopic duct clearance, or choledochotomy is
recommended. Furthermore, it is recommended that patients diagnosed with CBDS are offered stone
extraction if possible. Early continuous regional arterial infusion was carried out in patients with Type
III/IV. Although widespread consensus regarding the important role of cholecystectomy in the
management of ABP, discrepancy between guideline recommendations for early cholecystectomy and
actual rates of implementation has been reported, ranging from 32–67%28–32. In a nationwide survey
across England, the overall rate of early de�nitive treatment was only 34.7%18. The rate of early de�nitive
treatment increased signi�cantly with the addition of the guidance by current classi�cation system in
patients with Type I/II, from 35.9–77.4% (P < 0.001), by which recurrence rate and associated costs can
potentially be reduced33. In the current study, CRAI was recommended as an early de�nitive treatment for
patients with Type III/IV, in which the mortality has clearly descended.

To the best of our knowledge, this was the �rst classi�cation system for ABP. Physicians could assort an
individual into a clinical type accurately through this easy-to-use classi�cation system. Identifying each
type of patients had an impact on the treatment or care option. Furthermore, this tool can provide
information for the design of clinical studies, gaining better equivalence between study arms.
Nevertheless, the data were collected at a single center. Further efforts to test the classi�cation system in
clinical application at a multicenter approach with wider geographic recruitment are encouraged.

In summary, we have developed a simple clinical classi�cation system for use in ABP. With the guidance
by the classi�cation system, the rate of early de�nitive treatment in patients with ABP was improved and
mortality was reduced. The classi�cation system can strengthen decision making for each patient.
Nevertheless, the classi�cation system will have to stand the test of clinical application at a multicenter
level.

Conclusions
In conclusion, for patients with acute biliary pancreatitis, we present a simple clinical classi�cation
system with 4 distinct types, with 2 subtypes for guiding the early-de�nitive treatment for acute biliary
pancreatitis.

List Of Abbreviations
ABP, acute biliary pancreatitis; AP, acute pancreatitis; BISAP, bedside index for severity in acute
pancreatitis; BUN, blood urea nitrogen; CBDS, common bile duct stones; CRAI, continuous regional arterial
infusion; IQR, interquartile range; MODS, multiple organ dysfunction syndrome; SAP, severe acute
pancreatitis; SIRS, systemic inflammatory response syndrome; WBC, white blood cell
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Table 1. 
Baseline characteristics of patients in retrospective and prospective cohort

Variable Retrospective cohort

(n = 2951)

 Prospective cohort

(n = 323)

P

value

Clinical parameters      

Age, years (median, IQR) 54.1 (42.6, 67.0) 55.4 (42.5, 70.5) 0.141

Male gender (n, %) 1669 (56.6%) 177 (54.8%) 0.545

Laboratory parameters      

 ALT, U/L (median, IQR) 53.0 (22.0, 161.5) 11.0 (7.0, 16.0) 0.001

 AST, U/L (median, IQR) 45.0 (23.0, 109.0) 58.0 (28.0, 160.0) 0.001

 Total bilirubin, µmol/L (median, IQR) 20.0 (13.0, 39.0) 23.0 (13.5, 42.0) 0.388

 DB/TB (median, IQR) 0.50 (0.32, 0.63) 0.50 (0.32, 0.59) 0.020

 Albumin, g/L (median, IQR) 36.6 (32.8, 40.1) 36.5 (31.9, 40.4) 0.602

 Triglyceride, mmol/L (median, IQR) 1.14 (0.75, 2.07) 1.05 (0.66, 2.04) 0.190

 Creatinine, mg/dl (median, IQR) 65.0 (53.0, 79.0) 62.0 (50.0, 77.0) 0.273

 Glucose, mg/dl (median, IQR) 7.80 (6.30, 10.0) 7.55 (6.20, 9.80) 0.138

 WBC 109/L (median, IQR) 10.7 (7.6, 14.8) 11.9 (8.5, 16.0) 0.007

 Serum Calcium, mmol/L (median, IQR) 2.18 (2.06, 2.28) 2.16 (2.01, 2.27) 0.060

Biliary obstruction (n, %) 799 (27.1%) 92 (28.5%) 0.589

Common bile duct stone (n, %) 888 (30.1%) 91 (28.2%) 0.475

SIRS (n, %) 666 (22.6%) 86 (26.6%) 0.100

Marshall score      

  ≥2 394 (13.4%) 97 (30.0%) 0.001

  2 2793 (86.6%) 226 (70.0%)

BISAP score (mean ± SD) 0.83 ± 0.85 1.17 ± 0.97 0.001

Classi�cation system (n, %)      

Ia 277 (9.4%) 24 (7.4%)  

Ib 1599 (54.2%) 129 (39.9%)  

   IIa 497 (16.8%) 47 (14.6%)  

   IIb 184 (6.2%) 26 (8.0%)  
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IIIa 70 (2.4%) 11 (3.4%)  

IIIb 48 (1.6%) 8 (2.5%)  

IVa 44 (1.5%) 7 (2.2%)  

IVb 232 (7.9%) 71 (22.0%)  

Hospital stays, days (median, IQR) 11 (8, 16) 15 (10, 21) 0.001

Mortality* (n,%) 69 (2.3%) 4 (1.2%) 0.317

*: Sixty patients (15.2%) and 4 (4.1%) patients died in Type III/IV in retrospective cohort and
prospective cohort, respectively (P = 0.001);  

ALT, alanine aminotranferase; ALP, alkaline phosphatase; AST, aspartate aminotranferase;  BISAP,
 bedside index of severity in acute pancreatitis; GGT, gamma-glutamyl transferase; SIRS, systemic
in�ammatory response syndrome   
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Table 2. 
Characteristics of patients according to the classi�cation system in retrospective cohort

Variable  Classi�cation system

Type I
(n=1877)

Type II (n =
681)

Type III (n =
118)

Type IV (n =
276)

Age, years (median, IQR) 50.1 (40.4,
63.1)

61.2 (49.9,
72.6)

68.2 (59.7,
77.2)

58.0 (41.7,
73.5)

Male gender (n, %) 1074
(57.2%)

353 (51.8%) 66 (55.9%) 176 (63.8%)

SIRS present        

  WBC 109/L (median, IQR) 10.5 (7.7,
14.5)

10.5 (7.7,
14.5)

13.1 (8.0,
17.3)

13.1 (8.0,
21.8)

  Temperature, ℃ (median IQR) 37.0 (36.7,
37.5)

37.0 (36.7,
37.4)

37.3 (36.8,
37.8)

37.2 (36.8,
37.8)

  Pulse, beats/min (median, IQR) 81 (72, 92) 80 (70, 88) 89.5 (76.5,
100)

90.0 (78.0,
104.0)

  Respirations/min, (median, IQR) 20 (20, 20) 20 (20, 20) 20 (20, 20) 20 (20, 20)

Systolic blood pressure, mmHg
(median, IQR)

127 (113,
142)

125 (113,
141)

130 (112,
144)

130 (112,
147)

Blood urea nitrogen, mg/dl
(median, IQR)

4.65 (3.50,
6.00)

5.10 (3.80,
6.50)

7.00 (4.90,
11.20)

6.00 (4.30,
10.2)

Creatinine, mg/dl (median, IQR) 64.0 (53.0,
77.0)

63.0 (52.0,
77.0)

78.0 (61.8,
99.0)

72.0 (56.0,
96.0)

Glucose, mg/dl (median, IQR) 7.70 (6.30,
10.0)

7.75 (6.40,
9.50)

8.00 (6.07,
10.13)

8.20 (6.41,
11.13)

Triglyceride, mmol/L (median,
IQR)

1.21 (0.78,
2.39)

0.94 (0.66,
1.46)

0.93 (0.69,
1.49)

1.40 (0.82,
3.33)

ALT, U/L (median, IQR) 40.0 (19.0,
125.8)

129.0 (44.0,
283.0)

96.0 (54.0,
220.8)

36.5 (17.0,
80.1)

AST, U/L (median, IQR) 34.0 (21.0,
81.0)

93.0 (37.0,
205.8)

82.0 (42.0,
184.0)

39.5 (24.0,
74.5)

Total bilirubin, µmol/L (median,
IQR)

17.0 (12.0,
26.0)

39.0 (20.0,
79.5)

45.0 (24.0,
78.0)

18.0 (11.0,
27.3)

DB/TB (median, IQR) 0.57 (0.43,
0.64)

0.33 (0.22,
0.53)

0.32 (0.18,
0.50)

0.50 (0.36,
0.61)

Albumin, g/L (median, IQR) 37.4 (33.9,
40.5)

36.2 (32.6,
39.8)

33.2 (30.1,
36.5)

32.6 (28.8,
36.7)

Serum Calcium, mmol/L (median,
IQR)

2.19 (2.08,
2.29)

2.20 (2.11,
2.29)

2.13 (1.94,
2.23)

2.05 (1.91,
2.21)
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C reactive protein, mg/L (median,
IQR)

28.2 (8.5,
90)

28.9 (9.4,
68.4)

75.9 (32.6,
90.0)

65.3 (17.5,
90.0)

Pleural effusion (n, %) 104/547
(19.0%)

16/158
(10.1%)

59/85
(69.4%)

149/188
(79.3%)

Common bile duct stone (n, %) 277 (14.8%) 497 (73.0%) 70 (59.3%) 44 (15.9%)

Hospital stays days,(median, IQR) 10 (7, 15) 12 (9, 17) 13 (8, 17.3) 12 (8, 21.8)

Mortality (n,%) 8 (0.4%) 1 (0.1%) 20 (16.9%) 40 (14.5%)

ALT, alanine aminotranferase; AST, aspartate aminotranferase; BISAP, bedside index of severity in
acute pancreatitis; DB, direct bilirubin; TB, total bilirubin; IQR, interquartile range; SIRS, systemic
in�ammatory response syndrome   
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Table 3. 
Characteristics of patients according to the classi�cation system in prospective cohort

Variable  Classi�cation system

Type I
(n=153)

Type II (n =
73)

Type III (n =
19)

Type IV (n =
78)

Age (median, IQR) 57.4 (45.1,
70.5)

60.8 (50.7,
73.8)

65.5 (51.2,
80.0)

44.8 (35.5,
57.1)

Male gender (n, %) 83 (54.2%) 34 (46.6%) 9 (47.4%) 51 (65.4%)

SIRS present        

  WBC 109/L (median, IQR) 10.8 (7.3,
14.7)

11.9 (9.3,
15.9)

9.3 (7.0,
16.5)

13.9 (10.2,
18.1)

  Temperature, ℃ (median IQR) 37.1 (36.8,
37.4)

37.2 (37.0,
37.4)

37.0 (37.0,
37.7)

37.5 (37.0,
37.9)

  Pulse, beats/min (median, IQR) 80 (73, 89) 84 (72, 89) 84 (75, 92) 88 (80, 109)

  Respirations/min, (median, IQR) 20 (20, 20) 20 (20, 20) 20 (20, 20) 20 (20, 20)

Systolic blood pressure, mmHg
(median, IQR)

123 (113,
137)

116 (105,
133)

115 (100,
143)

120 (110,
133)

Blood urea nitrogen, mg/dl
(median, IQR)

4.65 (3.32,
6.13)

5.50 (4.20,
7.40)

5.00 (4.20,
8.80)

5.20 (3.80,
6.85)

Creatinine, mg/dl (median, IQR) 63.0 (50.0,
76.0)

63.0 (49.5,
76.0)

65.0 (47.0,
90.0)

61.5 (49.0,
83.0)

Glucose, mg/dl (median, IQR) 7.15 (5.90,
9.58)

7.80 (6.57,
9.93)

7.10 (5.40,
9.20)

8.20 (6.20,
10.90)

Triglyceride, mmol/L (median, IQR) 1.00 (0.70,
1.46)

0.74 (0.47,
1.17)

0.82 (0.54,
5.56)

2.79 (1.08,
9.22)

ALT, U/L (median, IQR) 9.0 (7.0,
14.0)

13.0 (9.0,
17.5)

9.50 (5.00,
16.3)

10.0 (6.0,
15.0)

AST, U/L (median, IQR) 49.5 (24.0,
162.0)

125 (56.8,
233.3)

45.5 (23.8,
180.8)

41.0 (28.0,
101.0)

Total bilirubin, µmol/L (median,
IQR)

19.0 (12.0,
32.0)

42.0 (25.0,
72.0)

18.0 (10.8,
55.3)

20.0 (12.8,
28.3)

DB/TB (median, IQR) 0.50 (0.39,
0.61)

0.33 (0.22,
0.52)

0.48 (0.31,
0.64)

0.50 (0.35,
0.59)

Albumin, g/L (median, IQR) 37.6 (34.3,
41.2)

36.3 (32.4,
39.4)

31.0 (28.2,
34.7)

33.6 (30.2,
40.4)

Serum Calcium, mmol/L (median,
IQR)

2.21 (2.10,
2.30)

2.19 (2.10,
2.28)

2.07 (1.84,
2.17)

2.02 (1.85,
2.16)

C reactive protein, mg/L (median, 17.9 (5.1, 27.1 (8.4, 53.4 (17.7, 48.7 (14.2,
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IQR) 58.8) 48.8) 90.0) 168.9)

Pleural effusion (n, %) 30 (19.6%) 19 (26.0%) 11 (57.9%) 43 (55.1%)

Common bile duct stone (n, %) 24 (15.7%) 47 (64.4%) 13 (68.4%) 7 (9.0%)

Hospital stays days,(median, IQR) 12.1 (8.9,
16.8)

13.6 (9.9,
18.2)

21.0 (14.8,
31.0)

21.3 (16.0,
29.4)

Mortality (n,%) 0 0 0 4 (5.1%)

ALT, alanine aminotranferase; AST, aspartate aminotranferase; BISAP, bedside index of severity in
acute pancreatitis; DB, direct bilirubin; TB, total bilirubin; IQR, interquartile range; SIRS, systemic
in�ammatory response syndrome   

 

Table 4.  
The early de�nitive treatments for Type I/II in prospective cohort

Treatments Type I-a (n=24) Type I-b (n=129) Type II-a (n=47) Type II-b (n=26)

Cholecystectomy 11 73 14 3

ERCP 9 7 22 16

Choledochotomy 2 0 2 0

ERCP+ cholecystectomy 2 1 8 1

ERCP, endoscopic retrograde cholangiopancreatography

 

Table 5. 
The early de�nitive treatments for Type I/II in prospective cohort.

Traetments Type III-a (n
= 11)

Type III-b
(n = 8)

Type IV-a
(n = 7)

Type IV-b
(n = 7)

Continuous regional arterial infusion 1 7 4 67

ERCP 4 0 0 0

Choledochotomy 1 0 0 0

Continuous regional arterial infusion
+ERCP

2 0 1 0

Continuous regional arterial infusion +
Choledochotomy

2 0 0 0

ERCP+ Choledochotomy 1 0 1 0

ERCP, endoscopic retrograde cholangiopancreatography
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Figures

Figure 1

The �ow chart of the classi�cation system for acute biliary pancreatitis.

Figure 1
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The �ow chart of the classi�cation system for acute biliary pancreatitis.

Figure 2

The schematic diagram of each type in the classi�cation system.

Figure 2

The schematic diagram of each type in the classi�cation system.
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Figure 3

A �ow diagram of study participants. AP, acute pancreatitis; ABP, acute biliary pancreatitis

Figure 3
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A �ow diagram of study participants. AP, acute pancreatitis; ABP, acute biliary pancreatitis

Figure 4

BISAP score in each type of acute biliary pancreatitis. (A) retrospective cohort; (B) prospective cohort.
BISAP, bedside index for severity in acute pancreatitis

Figure 4

BISAP score in each type of acute biliary pancreatitis. (A) retrospective cohort; (B) prospective cohort.
BISAP, bedside index for severity in acute pancreatitis
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Figure 5

The present of SIRS and the proportion of two or more positive SIRS criteria in each type of acute biliary
pancreatitis. (A) retrospective cohort; (B) prospective cohort. SIRS, systemic inflammatory response
syndrome

Figure 5

The present of SIRS and the proportion of two or more positive SIRS criteria in each type of acute biliary
pancreatitis. (A) retrospective cohort; (B) prospective cohort. SIRS, systemic inflammatory response
syndrome
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Figure 6

The rate of early de�nitive treatment in patients with Type I/II in retrospective cohort and prospective
cohort.
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Figure 6

The rate of early de�nitive treatment in patients with Type I/II in retrospective cohort and prospective
cohort.
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Figure 7

The mortality in patients with Type III/IV in retrospective cohort and prospective cohort.
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Figure 7

The mortality in patients with Type III/IV in retrospective cohort and prospective cohort.


