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Value of the revised Atlanta classification (RAC) and determinant-based
classification (DBC) systems in the evaluation of acute pancreatitis

Xiaolei Wang?, Li Qin® and Jingli Cao®

?Department of Gastroenterology, Shanghai Tenth People’s Hospital, Tongji University, Shanghai, People’s Republic of China; PDepartment
of Gastroenterology, Tongji Hospital, Tongji University, Shanghai, People’s Republic of China

ABSTRACT

Objective: Since increasing acute pancreatitis (AP) severity is significantly associated with mortality,
accurate and rapid determination of severity is crucial for effective clinical management. This study
investigated the value of the revised Atlanta classification (RAC) and the determinant-based classifica-
tion (DBC) systems in stratifying severity of acute pancreatitis.

Methods: This retrospective observational cohort study included 480 AP patients. Patient demograph-
ics and clinical characteristics were recorded. The primary outcome was mortality, and secondary out-
comes were admission to intensive care unit (ICU), duration of ICU stay, and duration of hospital stay.
Results: Based on the RAC classification, there were 295 patients with mild AP (MAP), 146 patients
with moderate-to-severe AP (MSAP), and 39 patients with severe AP (SAP). Based on the DBC classifica-
tion, there were 389 patients with MAP, 41 patients with MSAP, 32 patients with SAP, and 18 patients
with critical AP (CAP). ROC curve analysis showed that the DBC system had a significantly higher accur-
acy at predicting organ failure compared to the RAC system (p <.001). Multivariate regression analysis
showed that age and ICU stay were independent risk factors of mortality.

Conclusion: The DBC system had a higher accuracy at predicting organ failure. Age and ICU stay were
significantly associated with risk of death in AP patients. A classification of CAP by the DBC system
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should warrant close attention, and rapid implementation of effective measures to reduce mortality.

Introduction

Acute pancreatitis (AP), a common acute abdominal disease,
is characterized by acute upper abdominal pain and ele-
vated serum amylase or lipase levels. AP has a worldwide
prevalence of 49,734 cases/100,000 people and imposes a
significant mental, physical and economic burdens on the
patient'?. Biliary AP is the most common type of AP in
China, while in Western countries AP is most commonly
caused by alcoholism®. Definitive diagnosis of AP in patients
with atypical symptoms is achieved by abdominal imaging®.
It is estimated that micro-stones are an important cause of
AP in some patients, and cholecystectomy is recommended
for hospitalized patients with mild biliary AP, and after the
first recurrence of AP>®. Endoscopic retrograde cholangio-
pancreatography (ERCP) is used to confirm pancreatic duct
rupture in patients with severe AP (SAP), following which
the endoscopic sphincterotomy (EST) procedure is per-
formed to remove stones and relieve the obstruction. Early
ERCP (within 24 h of admission) has been shown to reduce
morbidity and mortality in AP patients with concomitant bil-
iary sepsis’®, while magnetic resonance cholangiopancrea-
tography (MRCP) and other non-invasive procedures are
used for mild AP (MAP)°.

The overall mortality of AP is 5%-10%, and the mortality
in patients with multiple organ failure (MOF) is as high as
30-50%'°. Timely diagnosis is crucial for effective therapy for
AP, and an early determination of AP severity is key for effi-
cient clinical management and for improvement of prognosis.
The original Atlanta criteria (OAC) proposed guidelines in
1992 based on which AP patients were diagnosed with mild
acute pancreatitis (MAP) or severe acute pancreatitis (SAP)*,
These guidelines were revised to include a classification of
moderate-to-severe acute pancreatitis (MSAP) based on the
presence of transient organ failure''™'®. Recent studies
showed that patients with a classification of MSAP had lower
mortality rates and better prognosis compared to patients
with a classification of SAP, suggesting that the revision of
the Atlanta classification (RAC) system was a better reflection
of disease severity, and could be a useful tool to improve
therapeutic efficacy and reduce mortality'*'. It has also
been suggested that RAC reflects the dynamic characteristics
of AP, especially during the early stage'®.

The finding that patients with necrotic pancreatic infection
and organ failure had an extremely high mortality rate led to
the development of the determinant-based classification
(DBC) system, which added a fourth classification of critical
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acute pancreatitis (CAP). A diagnosis of CAP is based on the
presence of pancreatic necrosis and infection with organ fail-
ure'”'®. The new classification system was based on focal
and systemic factors (determinants) related to disease sever-
ity, made monitoring more convenient, and was helpful for
timely treatment for AP'®"2",

Since patients with infectious necrotic AP had significantly
higher mortality compared to aseptic necrotic AP patients?,
and infectious necrosis often occurs at 7-10 days after hospital-
ization®>™?*, accurate determination of AP severity within the
first 48 h after admission is crucial for the subsequent manage-
ment of AP?°. A number of studies concluded that the RAC and
DBC systems were both effective in evaluating the severity of
AP for guiding clinical management®’—°. However, it is import-
ant to evaluate and compare these systems in the context of
clinical outcomes in order to gain novel insights to improve
clinical management of AP patients. In this study, we used a
large cohort to evaluate which classification system would be
more likely to predict the prognosis and establish clinical guid-
ance of AP patients in China.

Methods
Patients

This retrospective observational cohort study recruited a total
of 480 consecutive AP patients at the Tongji Hospital of the
Shanghai Tongji University between January 2013 and
December 2015. All 550 potentially eligible patients included
in this study were diagnosed with AP based on the criteria of
the Atlanta classification system31, which defines a diagnosis
of AP as the presence of any two of the following presenta-
tions: (1) abdominal pain consistent with AP (acute, abrupt,
persistent, intense upper abdominal pain with back radi-
ation); (2) serum amylase and/or lipase of >3 times the
upper limit of normal; and (3) AP-like features observed in
the enhanced CT, MRI or abdominal ultrasonography.
Exclusion criteria were: (1) age <18 years old, (2) 32 patients
with incomplete records of clinical characteristics; and 3) 38
patients with presence of concomitant severe heart, lung,
liver, or kidney disease (Supplementary Figure S1).

Methods

The parameters recorded for this study were: (1) general
information including name, hospitalization number, gender,
age, cause of AP and symptoms; (2) laboratory parameters
including white blood cells counts, absolute neutrophil count
counts, glutamic-pyruvic transaminase and glutamic oxalace-
tic transaminase levels, lactic dehydrogenase levels, Ca,
Creatinine, urea nitrogen, and PaO, levels; (3) imaging results
from ultrasonography, plain CT, enhanced CT, and MRCP of
the pancreas and peri-pancreas; (4) hospitalization-related
information including duration of hospital stay, duration of
fasting, pharmacotherapy, therapy in intensive care unit
(ICU), ICU stay, use of ERCP, mechanical ventilation, interven-
tional therapy, surgical therapy, and type and duration of
organ failure; (5) disease outcome (cure, remission, death,
automatically discharged) and type of complications; (6) on

the basis of above parameters, patients were evaluated using
the Ranson scoring system (used to evaluate the disease
severity), the Bedside Index for Severity in Acute Pancreatitis
(BISAP), the CT severity index (CTSI), and the Marshall scoring
system (used to evaluate organ failure); patients were also
evaluated by the BISAP score within 24 h, the Ranson score
within 48 h, the CTSI score, the Marshall score and the SOFA
score; (7) AP classification based on DBC and RAC.

The primary outcome of the study was mortality, and sec-
ondary outcomes were admission to ICU, duration of ICU
stay and duration of hospital stay.

Statistical analysis

Categorical data is presented as counts and percentages with
chi-square or Fisher's exact test. Continuous variables for
non-normality data are expressed as median (IQR), and the
Kruskal-Wallis test was used to compare differences between
different classifications and continuous variables. A post-hoc
comparison was performed by Mann-Whitney U with a sig-
nificance level of .05. Receiver operating characteristic (ROC)
curve analysis was performed to compare the accuracy of the
RAC and DBC systems in predicting clinical outcomes.
Univariate and multivariate logistic regression analyses were
performed to determine significant factors associated with
death for acute pancreatitis. Variables with significance
(p < .05) by univariate analysis were selected and evaluated
by multivariate logistic regression models. Statistical analyses
were performed with IBM SPSS statistical software version 22
for Windows (IBM Corp., Armonk, NY, USA). A two-tailed
p value <.05 indicated statistical significance.

Results
Baseline of study subjects

Our study population of 480 AP patients comprised 278
males (57.9%) and 202 females (42.1%). The median age was
57 years. A description and comparison of the two different
classification systems are summarized in Table 1. The RAC
system classifies patients as MAP (no organ failure [OF] or
focal or systemic complications), MSAP (transient OF and/or
focal or systemic complications), and SAP (persistent OF). The
DBC system classifies patients as MAP (no pancreatic [peri-
pancreatic] necrosis and no OF), MSAP (aseptic pancreatic
[peripancreatic] necrosis and transient OF), SAP (infectious
pancreatic [peripancreatic] necrosis), and critical AP (infec-
tious pancreatic [peripancreatic] necrosis and persistent OF).
Based on the RAC classification, there were 295 patients with
MAP, 146 patients with MSAP, and 39 patients with SAP.
Based on the DBC classification, there were 389 patients with
MAP, 41 patients with MSAP, 32 patients with SAP, and 18
patients with CAP (Table 2).

Total parenteral nutrition (TPN) was administered to 7
patients (1.5%) who had gastrointestinal symptoms (nausea,
vomiting and abdominal distension) and extremely poor
gastrointestinal function, making food intake via mouth
impossible. Enteral nutrition (EN) was administered to 219
patients (45.6%), of whom 188 patients received gastric tube
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Table 1. Revision of Atlanta classification and determinant-based classification for AP.

Classification Type

Definition

Revision of Atlanta classification (RAC) Mild AP (MAP)

Moderate-to-severe AP (MSAP)

Severe AP (SAP)

Determinant-based classification (DBC) Mild AP (MAP)

Moderate-to-severe AP (MSAP)

Severe AP (SAP)
Critical AP (CAP)

No OF and focal or systemic complications

Transient OF and/or focal/systemic complications

Persistent OF

No pancreatic (peripancreatic) necrosis and no OF

Aseptic pancreatic (peripancreatic) necrosis and/or transient OF
Infectious pancreatic (peripancreatic) necrosis

Infectious pancreatic (peripancreatic) necrosis and persistent OF

Abbreviations. OF, organ failure; transient OF, <48 h; persistent OF, >48 h.

placement and 31 patients received nasobiliary duct place-
ment (Table 2).

A total of 360 study patients (75%) received antibiotic
therapy. A total of 101 patients received prophylactic antibi-
otics (data not shown). A significantly higher percentage of
patients classified as MSAP and SAP received antibiotics com-
pared to patients classified as MAP in the RAC system.
Additionally, a significantly higher percentage of patients
classified as CAP received antibiotics compared to patients
classified as MAP and MSAP in the DBC system (Table 2). In
our study, 36 patients (7.5%) had ERCP for concomitant chol-
angitis or biliary obstruction (Table 2). Cure was observed in
81 patients with AP; remission was noted in 371 patients
with AP; discharge requirements were observed in 16
patients with AP; 12 patients died of AP (data not shown).

The three RAC groups differed significantly in: (1) demo-
graphic variables like median age (55 vs. 65 vs. 58 years,
p <.001); (2) tenderness and cholelithiasis (p<.001 and
p=.002, respectively); (3) median duration of fasting (10 days
vs. 6 days vs. 4 days, p <.001); (4) clinical treatment variables
like oxygen inhalation, gastric tube placement, nasobiliary
duct placement, antibiotic used, blood purification and
mechanical ventilation (all p<.001), and type of interven-
tional therapy and TPN used (p=.05 and p=.017, respect-
ively); (5) clinical outcome variables like percentage of organ
failure, ICU stay and overall survival (all p <.001), and median
duration of hospital stay (15 vs. 10 vs. 9 days, p <.001).

The significant differences between the four DBC groups
were similar to those seen between the RAC groups except
for differences in age, birthplace and alcohol consumption.
The four DBC groups did not differ significantly in median
age (p=.451), but differed significantly in birthplace and his-
tory of alcohol consumption (p=.018 and p=.03, respect-
ively) (Table 2).

Comparison of accuracy of revised Atlanta classification
and determinant-based classification in predicting
clinical outcomes

ROC curve analysis was used to compare the accuracy of the
RAC and DBC systems in predicting clinical outcomes includ-
ing mortality, organ failure, ICU stay and duration of hospital
stay >14 days (third quartile). The accuracy of the RAC and
DBC systems at predicting mortality is shown in Figure 1. For
the RAC system, the area under the curve (AUC) was 0.938
(95% Cl, 0.913-0.958); for the DBC system, the AUC was
0.949 (95% Cl, 0.926-0.967). The pairwise comparison of ROC
curves showed that the difference between the AUCs was

0.011, which was not significantly different (p=.370). The
accuracy of the RAC and DBC systems at predicting organ
failure is shown in Figure 2. For the RAC system, the AUC
was 0.943 (95% Cl, 0.918-0.962); for the DBC system, the
AUC was 0.978 (95% Cl, 0.960-0.989). The pairwise compari-
son of ROC curves showed that the difference between the
AUCs was 0.035, and this difference was significant (p <.001).
The accuracy of the RAC and DBC systems at predicting ICU
stay is shown in Figure 3. For the RAC system, the AUC was
0.921 (95% Cl, 0.894-0.944); for the DBC system, the AUC
was 0.924 (95% Cl, 0.896-0.946). The pairwise comparison of
the ROC curves showed that the difference between the
AUCs was 0.003 which was not significantly different
(p=.924). The accuracy of the RAC and DBC systems in pre-
dicting duration of hospital stay >14 days (third quartile) is
shown in Figure 4. For the RAC system, the AUC was 0.637
(95% Cl, 0.592-0.680); for the DBC system, the AUC was
0.605 (95% Cl, 0.560-0.649). The pairwise comparison showed
that the difference between the AUCs was 0.032, which was
not significantly different (p=.117).

Logistic regression analysis of factors associated with
the risk of death for acute pancreatitis

Univariate logistic regression analysis revealed that age (OR=
1.06, p=.005) and ICU stay (yes vs. no, OR=23.163, p <.001)
were significantly associated with death in AP patients
(Table 3). Variables which were statistically significant on the
univariate analysis (p <.05) were selected into the multivari-
ate logistic regression to determine their association with
mortality in AP patients. Multivariate logistic regression ana-
lysis showed that the odds of death were significantly
increased with increasing age (OR=1.063, p=.003). The
odds of death were also significantly increased with ICU stay
(yes vs. no, OR=34.812, p <.001).

Discussion

In this study, we evaluated the RAC and DBC classification
systems to understand which classification system would be
more likely to predict the prognosis and clinical outcomes in
AP patients. Our data validated earlier results which showed
that both the RAC and DBC systems could accurately classify
AP according to its severity. The novel findings from our
study were: (1) the DBC system was significantly more accur-
ate at predicting organ failure compared to the RAC system,
and (2) age and ICU stay were significantly associated with
risk of death in AP patients.
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Figure 1. Comparison of accuracy of RAC and DBC in predicting mortality for
acute pancreatitis. For RAC, the AUC=0.938 (95% confidence interval,
0.913-0.958); for DBC, the AUC =0.949 (95% confidence interval, 0.926-0.967).
Pairwise comparison of ROC curves showed that the difference between areas
was 0.011 (p =.370).
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Figure 2. Comparison of accuracy of RAC and DBC in predicting organ failure
for acute pancreatitis. For RAC, the AUC=.943 (95% confidence interval,
0.918-0.962); for DBC, the AUC =0.978 (95% confidence interval, 0.960-0.989).
Pairwise comparison of ROC curves showed that the difference between areas
was 0.035 (p <.001).

It was previously shown that the incidence of AP was
higher in males, and alcohol consumption was the most
common cause of AP among males, while biliary AP was
more common in females*?. Hyperlipidemia was also
reported to be a common cause of AP, These results were
consistent with our data which showed that males had a sig-
nificantly higher incidence of AP compared to females, and
that biliary AP was the most common cause of AP, followed
by hyperlipidemia and alcoholism. This may be related to the
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Figure 3. Comparison of accuracy of RAC and DBC in predicting ICU stay for
acute pancreatitis. For RAC, the AUC=0.921 (95% confidence interval,
0.894-0.944); for DBC, the AUC =0.924 (95% confidence interval, 0.896-0.946).
Pairwise comparison of ROC curves showed that the difference between areas
was 0.003 (p =.924).
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Figure 4. Comparison of accuracy of RAC and DBC in predicting duration of
hospital stay >14 days (third quartile) for acute pancreatitis. For RAC, the
AUC =0.637 (95% confidence interval, 0.592-0.680); for DBC, the AUC = 0.605
(95% confidence interval, 0.560-0.649). Pairwise comparison of ROC curves
showed that the difference between areas was 0.032 (p =.117).

increased incidence of cholelithiasis, obesity and hyperlipid-
emia among the middle-aged and elderly, acceleration in
aging and extended average life expectancy>*>>.

There is currently no consensus on the duration of fasting,
and time of resumption of food intake during the treatment
period36. However, since TPN could result in intestinal muco-
sal atrophy, gastrointestinal bacterial translocation and ele-
vated risk for infection®’, early resumption of food intake via
mouth or enteral nutrition is recommended in order to
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Table 3. Logistic regression analysis of factors associated with the risk of death for acute pancreatitis.

Univariate Multivariate
OR (95% Cl) p-value OR (95% Cl) p-value
Demography
Age (years) 1.060 (1.018, 1.104) .005* 1.063 (1.021, 1.107) .003*
Gender
Male (reference)
Female 1.388 (0.441, 4.367) 575
Birthplace
Non-Shanghai (reference)
Shanghai 0.805 (0.214, 3.029) .748
Seizure frequency
Never (reference)
Once 2.015 (0.422, 9.623) .380
Repeatedly 1.773 (0.216, 14.556) 594
Smoking
No (reference)
Yes 0.683 (0.147, 3.165) 626
Alcohol consumption
No (reference)
Yes 1.157 (0.248, 5.392) .853
Cardinal signs, tenderness
No (reference)
Yes 1.446 (0.312, 6.704) 637
Cholelithiasis
No (reference)
Yes 3.070 (0.971, 9.704) .056
Cause of disease
Biliary (reference)
Alcoholic 1.284 (0.140, 11.813) .825
Hyperlipidemic 0.579 (0.064, 5.262) 628
Post-ERCP 2 2
Unknown 2.262 (0.553, 9.260) 256
Others 1.397 (0.250, 7.801) .703
ICU stay
No (reference)
Yes 23.163 (6.538, 82.060) <.001* 34.812 (8.088, 149.835) <.001*
Length of hospital stay (days) 0.981 (0.908, 1.060) .630

?Parameter group (no patient death, thus logistic regression cannot estimate).

*Statistically significant (p <.05).

reduce the incidence of infection, shorten the duration of
hospital stay and reduce mortality’”. In this study, the
median duration of fasting was 5 days (range: 1-115 days).

Infection is a common complication of AP that could
result in exacerbation of symptoms or death. Our study
showed that a significantly higher proportion of patients clas-
sified as MSAP or SAP in the RAC system, and patients classi-
fied as CAP in the DBC system received antibiotics compared
to patients classified in the milder subgroups.

Previous head-to-head comparisons of the Atlanta 1992,
Atlanta 2012, and DBC classification systems showed that
Atlanta 2012 and DBC systems were superior to Atlanta 1992
in predicting clinical outcomes>?, and the DBC system was a
better predictor of the need for intervention, while Atlanta
2012 was a better predictor of length of ICU stay'®. Our pre-
sent study directly compared the value of the RAC and DBC
classification systems to evaluate specific clinical outcomes.
Due to sample size, the SAP and CAP groups of the DBC sys-
tem were combined as a single subtype, and compared with
the SAP group of the RAC system. We found no significant
difference in ICU stay or mortality rate between these two
groups (Supplementary Table 1). It is important to re-evalu-
ate these findings in a larger sample size.

A retrospective study of 338 patients found significant dif-
ferences between the different RAC classifications in mortality
and ICU stay, although they did not evaluate the incidence
of organ failure, time of fasting and use of mechanical venti-
lation®°. Qur present study extended these findings, and
compared a number of additional parameters between
patients classified in the different RAC categories. We demon-
strated significant differences in mortality, incidence of organ
failure, invasive mechanical ventilation, ICU stay, duration of
fasting, oxygen inhalation, gastric tube placement, and dur-
ation of hospital stay between patients classified as MAP,
MSAP and SAP by the RAC system. Our data suggested that
the RAC system could accurately stratify AP patients based
on severity.

Studies evaluating the DBC classification system reported
conflicting results. One retrospective study of 97 patients
reported that mortality rates were not significantly different
between SAP and CAP patients when the DBC classification
system was used®, while a study of 228 AP patients classi-
fied by the DBC system showed that CAP patients had signifi-
cantly higher mortality rates, more than twice the duration of
ICU stay, and a higher percentage of surgical intervention
compared to SAP patients*'*?, Our present study evaluated
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mortality rates, ICU stay and a number of additional parame-
ters, and showed that although there was no significant dif-
ference in mortality between the SAP and CAP groups of the
DBC classification system, the CAP group had: (1) a signifi-
cantly higher proportion of patients receiving ICU treatment
and invasive mechanical ventilation, (2) a significantly higher
incidence of organ failure, and 3) a significantly longer hos-
pital stay compared with SAP patients.

Organ failure is a key factor affecting patient prognosis,
and has a significant impact on clinical outcome in AP
patients. According to the RAC system, SAP refers to the
existence of persistent (>48h) impairment of organ function
(single or multiple organs), and organ failure is defined by a
Marshall score >2 (including respiratory failure, circulatory
failure and kidney failure). In the case of the DBC classifica-
tion system, the most severe patients within the SAP group
are classified as CAP, and organ failure is defined by a SOFA
score >2 (including respiratory, hematological, liver, circula-
tory, mental and renal failure)*®. The CAP category comprises
patients with combined infectious necrosis and persistent
organ failure, and these patients have a worse clinical prog-
nosis compared to patients in the other categories.

We used ROC curve analysis to show that the DBC system
was significantly more accurate at predicting organ failure
compared to the RAC system. Based on our present findings
that more patients classified under the CAP category with
the DBC system required invasive mechanical ventilation,
required longer hospital stay and had a higher incidence of
persistent organ failure, we suggest that a timely determin-
ation of CAP according to the DBC criteria is clinically import-
ant to guide the clinical management of AP and improve the
survival rate. Since only a few patients had CAP in our pre-
sent study, a larger sample size is necessary to validate the
higher accuracy of DBC-based prediction of organ failure
compared to the RAC-based prediction. An additional novel
finding from our present study was that age and ICU stay
were significant risk factors of mortality in AP patients.

In conclusion, classification of AP based on severity is
important for guiding the clinical management of AP
patients. Our results showed that the RAC and DBC systems
could both accurately classify the severity of AP. A classifica-
tion of CAP by the DBC system should warrant close atten-
tion, and rapid implementation of effective measures to
reduce the mortality or change the clinical outcome. The
major limitations of this study were that it was a single-cen-
ter, retrospective study, and the number of CAP patients clas-
sified by the DBC system was small. Since patients >58 years
old who have organ failure may have higher in-hospital mor-
tality, we suggest that an extended ICU monitoring time or a
detailed evaluation of organ function may help improve clin-
ical outcomes. The DBC system may be better than the RAC
system to classify older patients, and patients with severe/
critical acute pancreatitis.

Transparency

Declaration of funding

This manuscript was not funded.

Author contributions: X.W.: guarantor of integrity of the entire study,
study concepts, study design, definition of intellectual content, manu-
script preparation, manuscript editing and manuscript review. L.Q.: litera-
ture research and clinical studies. L.Q. and J.C.: data acquisition, data
analysis and statistical analysis.

Declaration of financial/other relationships

X.W., L.Q. and J.C. have disclosed that they have no significant relation-
ships with or financial interests in any commercial companies related to
this study or article.

CMRO peer reviewers on this manuscript have no relevant financial
or other relationships to disclose.

Acknowledgement

This work was supported by the National Natural Science Foundation of
China (No 81670476).

References

1. Peery AF, Dellon ES, Lund J, et al. Burden of gastrointestinal dis-
ease in the United States: 2012 update. Gastroenterology
2012;143:1179-87

2. Fagenholz PJ, Fernandez-del Castillo C, Harris NS, et al. Direct
medical costs of acute pancreatitis hospitalizations in the United
States. Pancreas 2007;35:302-7

3. BaiY, LiuY, Jia L et al. Severe acute pancreatitis in China: etiology
and mortality in 1976 patients. Pancreas 2007;35:232-7

4.  Tenner S, Baillie J, DeWitt J. American College of Gastroenterology
guideline: management of acute pancreatitis. Am J Gastroenterol
2013;108:1400-15

5. Larson SD, Nealon WH, Evers BM. Management of gallstone pan-
creatitis. Adv Surg 2006;40:265-84

6.  Quinlan JD. Acute pancreatitis. Am Fam Physician 2014;90:632-9

7.  Arguedas MR, Dupont AW, Wilcox CM. Where do ERCP, endoscopic
ultrasound, magnetic resonance cholangiopancreatography, and
intraoperative cholangiography fit in the management of acute
biliary pancreatitis? A decision analysis model. Am J Gastroenterol
2001;96:2892-9

8.  Carroll JK, Herrick B, Gipson T, Lee SP. Acute pancreatitis: diagno-
sis, prognosis, and treatment. Am Fam Physician 2007;75:1513-20

9. Hartwig W, Maksan SM, Foitzik T, et al. Reduction in mortality with
delayed surgical therapy of severe pancreatitis. J Gastrointestinal
Surg 2002;6:481-7

10.  Skipworth JR, Shankar A, Pereira SP. Managing acute and chronic
pancreatitis. The Practitioner 2010;254:23-7

11. Vege SS, Gardner TB, Chari ST, et al. Low mortality and high mor-
bidity in severe acute pancreatitis without organ failure: a case for
revising the Atlanta classification to include “moderately severe
acute pancreatitis”. Am J Gastroenterol 2009;104:710-15

12.  Talukdar R, Clemens M, Vege SS. Moderately severe acute pancrea-
titis: prospective validation of this new subgroup of acute pan-
creatitis. Pancreas 2012;41:306-9

13.  Banks PA, Bollen TL, Dervenis C, et al. Classification of acute
pancreatitis — 2012: revision of the Atlanta classification and defini-
tions by international consensus. Gut 2013;62:102-11

14.  Xinmiao SZD, Yan C, Yuanhang D, et al. A single-center study of
clinical re-evaluation of the new classification of acute pancreatitis.
Chin J Pancreatol 2014;14:4

15. ZS L. Re-evaluation of acute pancreatitis classification. Chin J
Digestion 2013;33:3

16. Nawaz H, Mounzer R, Yadav D, et al. Revised Atlanta and deter-
minant-based classification: application in a prospective cohort of
acute pancreatitis patients. Am J Gastroenterol 2013;108:1911-17

17.  Petrov MS, Windsor JA. Classification of the severity of acute pan-
creatitis: how many categories make sense? Am J Gastroenterol
2010;105:74-6



1238 @ X. WANG AND J. CAO

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Jin T, Huang W, Yang XN, et al. Validation of the moderate severity
category of acute pancreatitis defined by determinant-based clas-
sification. Hepatobiliary Pancreatic Dis Int 2014;13:323-7

Kiriyama S, Gabata T, Takada T, et al. New diagnostic criteria of
acute pancreatitis. J Hepato-Biliary-Pancreatic Sci 2010;17:24-36
Sekimoto M, Shikata S, Takada T, et al. Changes in management of
acute pancreatitis before and after the publication of evidence-
based practice guidelines in 2003. J Hepato-Biliary-Pancreatic Sci
2010;17:17-23

Rebours V, Levy P, Bretagne JF, et al. Do guidelines influence med-
ical practice? Changes in management of acute pancreatitis 7
years after the publication of the French guidelines. Eur J
Gastroenterol Hepatol 2012;24:143-8

Louie BE, Noseworthy T, Hailey D, et al. 2004 MacLean-Mueller
prize enteral or parenteral nutrition for severe pancreatitis: a
randomized controlled trial and health technology assessment.
Can J Surg 2005;48:298-306

van Santvoort HC, Bakker OJ, Bollen TL, et al. A conservative and
minimally invasive approach to necrotizing pancreatitis improves
outcome. Gastroenterology 2011;141:1254-63

van Baal MC, Bollen TL, Bakker OJ, et al. The role of routine fine-
needle aspiration in the diagnosis of infected necrotizing pancrea-
titis. Surgery 2014;155:442-8

Petrov MS, Chong V, Windsor JA. Infected pancreatic necrosis:
not necessarily a late event in acute pancreatitis. World J
Gastroenterol 2011;17:3173-6

Moreau JA, Zinsmeister AR, Melton LJ Ill, DiMagno EP. Gallstone
pancreatitis and the effect of cholecystectomy: a population-based
cohort study. Mayo Clin Proc 1988;63:466-73

Xu XD, Wang ZY, Zhang LY, et al. Acute pancreatitis classifications:
basis and key goals. Medicine 2015;94:e2182

Fernandes SR, Carvalho J, Santos P, et al. Atlanta, revised Atlanta,
and Determinant-based classification - application in a cohort of
Portuguese patients with acute pancreatitis. Eur J Gastroenterol
Hepatol 2016;28:20-4

Zubia-Olaskoaga F, Maravi-Poma E, Urreta-Barallobre |, et al.
Comparison between revised Atlanta classification and determin-
ant-based classification for acute pancreatitis in intensive care
medicine. Why do not use a modified determinant-based classifi-
cation? Crit Care Med 2016;44:910-17

Acevedo-Piedra NG, Moya-Hoyo N, Rey-Riveiro M, et al. Validation
of the determinant-based classification and revision of the Atlanta

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

classification systems for acute pancreatitis. Clin Gastroenterol
Hepatol 2014;12:311-16

de-Madaria E, Soler-Sala G, Lopez-Font |, et al. Update of
the Atlanta Classification of severity of acute pancreatitis:
should a moderate category be included? Pancreatology
2010;10:613-19

Yadav D, Lowenfels AB. The epidemiology of pancreatitis and pan-
creatic cancer. Gastroenterology 2013;144:1252-61

Thandassery RB, Yadav TD, Dutta U, et al. Prospective validation of
4-category classification of acute pancreatitis severity. Pancreas
2013;42:392-6

Yadav D, Lowenfels AB. Trends in the epidemiology of the first
attack of acute pancreatitis: a systematic review. Pancreas 2006;33:
323-30

APCW G. Revision of the Atlanta classification of acute pancreatitis.
Clin Gastroenterol Hepatol 2008;6:9

Eckerwall GE, Tingstedt BB, Bergenzaun PE, Andersson RG.
Immediate oral feeding in patients with mild acute pancreatitis is
safe and may accelerate recovery - a randomized clinical study.
Clin Nutr 2007;26:758-63

Banks PA, Freeman ML. Practice guidelines in acute pancreatitis.
Am J Gastroenterol 2006;101:2379-400

Chen Y, Ke L, Tong Z, et al. Association between severity and the
determinant-based classification, Atlanta 2012 and Atlanta 1992,
in acute pancreatitis: a clinical retrospective study. Medicine
2015;94:638

Kadiyala V, Suleiman SL, McNabb-Baltar J, et al. The Atlanta classi-
fication, revised Atlanta classification, and determinant-based clas-
sification of acute pancreatitis: which is best at stratifying
outcomes? Pancreas 2016;45:510-15

Guo Q, Li M, Chen Y, Hu W. Determinant-based classification and
revision of the Atlanta classification, which one should we
choose to categorize acute pancreatitis?  Pancreatology
2015;15:331-6

Bansal SS, Hodson J, Sutcliffe RS, et al. Performance of the revised
Atlanta and determinant-based classifications for severity in acute
pancreatitis. Br J Surg 2016;103:427-33

Choi JH, Kim MH, Cho DH, et al. Revised Atlanta classification and
determinant-based classification: which one better at stratifying
outcomes of patients with acute pancreatitis? Pancreatology
2017;17:194-200



	Value of the revised Atlanta classification (RAC) and determinant-based classification (DBC) systems in the evaluation of acute pancreatitis
	Introduction
	Methods
	Patients
	Methods
	Statistical analysis

	Results
	Baseline of study subjects
	Comparison of accuracy of revised Atlanta classification and determinant-based classification in predicting clinical outcomes
	Logistic regression analysis of factors associated with the risk of death for acute pancreatitis

	Discussion
	Transparency
	Declaration of funding
	Declaration of financial/other relationships
	Acknowledgement
	References


