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Abstract

Acute pancreatitis (AP) is an acute inflammatory
disease of the exocrine pancreas. In Japan, nationwide
epidemiological surveys have been conducted every 4
to 5 years by the Research Committee of Intractable
Pancreatic Diseases, under the support of the Ministry
of Health, Labour, and Welfare of Japan. We reviewed
the results of the nationwide surveys focusing on the
severity assessment and changes in the therapeutic
strategy for walled-off necrosis. The severity
assessment system currently used in Japan consists of
9 prognostic factors and the imaging grade on contrast-
enhanced computed tomography. By univariate
analysis, all of the 9 prognostic factors were associated
with AP-related death. A multivariate analysis identified
4 out of the 9 prognostic factors (base excess or
shock, renal failure, systemic inflammatory response
syndrome criteria, and age) that were associated with
AP-related death. Receiver-operating characteristics
curve analysis showed that the area under the curve
was 0.82 for these 4 prognostic factors and 0.84 for the
9 prognostic factors, suggesting the comparable utility
of these 4 factors in the severity assessment. We also
examined the temporal changes in treatment strategy
for walled-off necrosis in Japan according to the 2003,
2007, and 2011 surveys. Step-up approaches and less-
invasive endoscopic therapies were uncommon in 2003
and 2007, but became popular in 2011. Mortality has
been decreasing in patients who require intervention
for walled-off necrosis. In conclusion, the nationwide
survey revealed the comparable utility of 4 prognostic
factors in the severity assessment and the increased
use of less-invasive, step-up approaches with improved
clinical outcomes in the management of walled-off
necrosis.

Key words: Endoscopic necrosectomy; Diagnostic

criteria; Epidemiology; Pancreatic pseudocyst; Systemic
inflammatory response syndrome; Step-up approach;

July 28,2016 | Volume 22 | Issue 28 |



Hamada S et a/. Management of AP in Japan

Walled-off necrosis

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We analyzed the results of nationwide epide-
miological surveys of acute pancreatitis in Japan to
clarify the utility of the prognostic factor scores in the
severity assessment and the trend in the treatment of
walled-off necrosis. Among the 9 prognostic factors,
4 factors including base excess or shock, renal
failure, systemic inflammatory response syndrome
criteria, and age were associated with mortality by
multivariate analysis. Receiver operating characteristics
curve analysis demonstrated the comparable utility
of these 4 factors to the 9 factors in the severity
assessment. Less-invasive, step-up approaches with
improved clinical outcomes have become popular in the
management of walled-off necrosis.
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INTRODUCTION

Acute pancreatitis (AP) is an acute inflammatory
disease of the pancreas characterized by the sudden
onset of upper abdominal pain, nausea, emesis, and
an increase of pancreatic digestive enzymes in the
serum and urine™. Most patients with AP have a mild
disease that only affects the pancreas and resolves
spontaneously. However, 10%-20% of the patients
develop necrosis of the pancreas and multiple organ
failure, which may eventually lead to death™™. AP
is the most common digestive disease requiring
hospitalization in the United States'®,

In Japan, nationwide epidemiological surveys of
AP have been conducted every 4 to 5 years mainly
by the Research Committee of Intractable Pancreatic
Diseases, with the support of the Ministry of Health,
Labour, and Welfare of Japan®’®, The latest survey
was conducted targeting the AP patients treated in
20115, A detailed analysis of the nationwide surveys
would enable us to understand the current status of
AP management and the issues that remain to be
clarified. In this editorial, we review the results of
the surveys focusing on the severity assessment and
changes in the therapeutic strategy for walled-off
necrosis (WON).
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OVERVIEW OF THE NATIONWIDE
SURVEY

The nationwide survey consisted of 2-staged postal
surveys. The first survey aimed to estimate the
number of patients with AP and the second survey
aimed to elucidate the clinical-epidemiological charac-
teristics of AP. The departments of internal medicine,
gastroenterology, surgery, digestive surgery, and
emergency all over Japan were listed and subjected
to stratified random sampling. The sampling rates
were 5%, 10%, 20%, 40%, 80%, 100%, and 100%
for the stratum of hospitals with < 100 beds, <
100 to < 200 beds, < 200 to < 299 beds, < 300
to < 399 beds, < 400 to < 499 beds, < 500 beds,
and the affiliated university hospitals, respectively.
Several departments treating many pancreatic disease
patients and emergency centers were classified as a
special stratum, and all of them were selected. In the
first survey, a questionnaire requesting a report of
the number of patients with AP was sent. The second
questionnaire regarding detailed clinicoepidemiological
information was sent to departments reporting on the
first questionnaire that they had seen AP patients.
Clinical data of 2694 patients with AP were collected
in the 2011 survey™, of 2256 patients in the 2007
survey!”!, and of 1779 patients in the 2003 survey'®.
In the 2011 survey, the second questionnaire included
questions about etiology/symptoms, laboratory
data, imaging findings, therapy, complications, and
prognosis. The laboratory data and clinical symptoms
that were included in the prognostic factor scores in
addition to contrast-enhanced computed tomography
(CECT) imaging grade were primarily assessed at

admission™,

EPIDEMIOLOGY OF AP IN JAPAN

The latest nationwide epidemiological survey esti-
mated the total number of AP patients in Japan in
2011 as 63080, with an overall prevalence of 49.4
per 100000 persons'™. Previous studies showed that
the incidence of AP in the United States was 10.6 per
10000 person-years in 2009 and that it was 14.7 per
100000 person-years in the Netherlands in 2005%%,
These results suggest that the incidence of AP might
vary among different populations. The estimated
number of AP patients increased to 57560 in the
2007 survey from 35300 in the 2003 survey™. AP
mostly occurs in those middle-aged to elderly. In the
2011 survey, the mean age of the AP patients was
60.9, and the sex ratio (male to female) was 1.9. The
most frequently affected ages were 60 to 69 years in
men and 70 to 79 years in women. The three major
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Table 1 The severity scoring criteria of acute pancreatitis
defined by the Japanese Ministry of Health, Labor and

Welfare (2008)

Prognostic factor
Base excess < -3 mEq/L or shock (systolic blood pressure < 80 mmHg)
PaO: < 60 mmHg or respiratory failure (needing respirator)
BUN = 40 mg/dL (or Cr = 2 mg/dL) or
oliguria (< 400 mL/d even after fluid therapy)
Elevation of LDH twice or more than upper normal limit
Platelet count < 100000/ uL
Serum calcium < 7.5 mg/dL
CRP = 15 mg/dL
Meeting 3 or more SIRS criteria (body temperature > 38 ‘C or <36 C,
heart rate > 90/ min, respiratory rate > 20/min or PaCO2 < 32 torr,
WBC > 12000/ pL or < 4000/ uL or > 10% immature leukocyte)
Age =70 yr
Classification of CT grade by contrast-enhanced CT
Factor 1: Extent of extrapancreatic inflammation

To the anterior pararenal extraperitoneal space 0 point
To the root of mesocolon 1 point
Further than inferior pole of kidney 2 points
Factor 2: Less-enhanced region of pancreas
(divided into three segments; head, body and tail)
Localized within one segment or limited to peripheral 0 point
pancreas
Occupies two segments 1 point
Occupies more than two segments 2 points
Sum of factor 1 and factor 2 < 1 grade 1
Sum of factor 1 and factor 2 = 2 grade 2
Sum of factor 1 and factor 2 = 3 grade 3

Severe acute pancreatitis is defined as fulfilling 3 or more criteria of
prognostic factors or revealing CT grade 2 or more. BUN: Blood urea
nitrogen; Cr: Creatinine; CRP: C-reactive protein; CT: Computed
tomography; LDH: Lactate dehydrogenase; SIRS: Systemic inflammatory
response syndrome; WBC: White blood cells.

causes of AP are alcohol, biliary, and idiopathic. Alcohol
was the leading cause (46.2%) in men, followed
by biliary (19.7%), and idiopathic (13.4%). Biliary
was the leading cause (40.3%) in women followed
by idiopathic (22.8%) and alcohol (9.9%). The age
distribution differed according to the etiology. Alcoholic
pancreatitis was most frequently seen from ages 50
to 59, whereas biliary or idiopathic pancreatitis cases
increased according to age. In cases of severe AP, the
proportion of alcoholic cases increased from 30.9%
in 2007 to 42.0% in 2011. A case control study in
Japan showed that the risk of alcoholic AP increased
as daily alcohol consumption increased™. The odds
ratio (95%(CI) for daily alcohol consumption of 20 < to
<40g,40<to<60g, 60 <to<80g, 80 =<to<
100 g, and = 100 g were 1.7 (0.9-3.0), 3.1 (1.6-5.9),
4.2 (2.1-8.2), 5.3 (2.4-12.0), and 6.4 (3.4-12.4),
respectively!'!. Another Japanese study showed
that women developed alcohol-related AP 6.8 years
earlier compared to men™>*l, The duration of alcohol
consumption was shorter, and the cumulative amounts
of alcohol consumption before the development of
alcoholic AP were smaller in women than in men. In
2011, the overall mortality of AP was found to be 2.6%
and in severe AP, 10.1%"!,
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DIAGNOSTIC CRITERIA OF SEVERE AP
IN JAPAN

The severity assessment system for AP (2008) cur-
rently used in Japan consists of prognostic factor scores
based on 9 clinical parameters and the CECT imaging
grade (Table 1). If the total prognostic factor score is
= 3 or the CECT grade is = 2, the patient is defined
as having severe AP. The previous severity assessment
system proposed in 2002 was more complicated than
the 2008 system; it consisted of 5 clinical parameters,
10 blood test items, and CT findings. In cases
with a severity score = 2, systemic inflammatory
response syndrome (SIRS) criteria and age should be
considered in the severity score™**!, Several reports
have shown that the severity scoring system of AP
(2008) is more useful and easier for the prediction of
prognosis than the previous one (2002)™*'*), Of note,
diagnosis of severe AP can be performed by CECT
grade only, which enables diagnosis of AP with a low
prognostic factor score. However, no previous large-
scale multicenter studies have validated this system.
To validate the prognostic factor score in the diagnosis
of severe AP, we analyzed the nationwide survey in
2011. The outcome was AP-related hospital mortality
assessed by a univariate logistic regression analysis. A
predictive accuracy receiver-operating characteristics
(ROC) curve was generated, and the area under the
curve (AUC) was calculated. This study was approved
by the Ethics Committee of Tohoku University Gra-
duate School of Medicine (article#: 2015-1-519).

Data about the prognostic factor scores at ad-
mission and prognosis were available for 1990 cases
with AP. The mortality increased according to the
prognostic factor score (Figure 1A). In patients whose
prognostic factor scores were = 6, the mortality
was as high as 43.5%. Data about the CT grades
at admission and prognosis were available in 1618
cases with AP. The mortality increased according
to the CT grade (Figure 1B). As shown in Figure 2,
mortality was higher if any of the prognostic scores
appeared. By univariate analysis, all of the prognostic
factors were associated with AP-related death (Table
2). A multivariate analysis identified 4 out of the 9
prognostic factors (base excess or shock, renal failure,
SIRS criteria, and age) that were associated with AP-
related death. We also performed ROC curve analysis
to evaluate the predictive accuracy of the prognostic
factor scores for mortality. As shown in Figure 3A,
the AUC of the prognostic factor score for predicting
mortality was 0.84. If the cut-off point was set at a
severity score of 3, as adopted currently, the sensitivity
reached 0.53 with a specificity of 0.94. If the cut-off
point was set at a severity score of 2, the sensitivity
reached 0.75 with a specificity of 0.83. If we adopted
the 4 prognostic factors found to be associated with
AP-related death by a multivariate analysis, the AUC
for predicting mortality was 0.82 (Figure 3B). The

July 28,2016 | Volume 22 | Issue 28 |



Hamada S et a/. Management of AP in Japan

A 50 B 151
40
3 gior
g 30 &
=) =
g g
220 S
5
10
0 L
0 1 2 3 4 5 =6 0 1 2 3
N S S RN S D D o S N o
R I A - A ) S S ¢
O @ AN NN QN > \ Vv \
ORISR S N » o @ >
Prognostic score CT grade

Figure 1 Mortality of the acute pancreatitis patients with the prognostic factor scores and computed tomography grades. A: Mortality of the 1990 AP patients
stratified by the prognostic factor scores is shown. B: Mortality of the 1618 AP patients stratified by the CT grades is shown. AP: Acute pancreatitis; CT: Computed

tomography.

Table 2 Univariate and multivariate analysis showing

association of each prognostic factor with acute pancreatitis-
related death

OR (95%CI) P value
Univariate analysis
BE < -3 mEq/L or shock 121 (6.8-21.1)  <0.0001
PaO: < 60 mmHg or respiratory failure ~ 11.1 (5.7-20.9)  <0.0001
BUN = 40 mg/dL 14.9 (8.3-26.4)  <0.0001
(or Cr = 2 mg/dL or oliguria)
Elevation of LDH 4.2 (23-7.4) <0.0001
(twice or more than UNL)
Platelet count < 100000/ uL 4.2 (1.6-9.5) 0.007
Serum calcium < 7.5 mg/dL 14.1 (7.2-26.8) < 0.0001
CRP = 15 mg/dL 3.6 (1.9-6.7) 0.0003
Meeting 3 or more SIRS criteria 8.4 (4.7-14.8)  <0.0001
Age =70 yr 3.2 (1.8-5.5) < 0.0001
Multivariate analysis

BE < -3 mEq/L or shock 2.8 (1.3-6.1) 0.012
PaO:z < 60 mmHg or respiratory failure 1.9 (0.8-4.4) 0.130
BUN = 40 mg/dL 3.8 (1.8-7.8) 0.0008
(or Cr = 2 mg/dL or oliguria)
Elevation of LDH 1.5 (0.7-3.0) 0.280
(twice or more than UNL)
Platelet count < 100000/ uL 1.8 (0.6-4.9) 0.300
Serum calcium < 7.5 mg/dL 2.5 (0.99-6.1) 0.051
CRP = 15 mg/dL 1.0 (0.4-2.2) 0.980
Meeting 3 or more SIRS criteria 2.3 (1.0-4.7) 0.038
Age =70 yr 3.5 (1.9-6.6) <0.0001

BE: Base excess; BUN: Blood urea nitrogen; CRP: C-reactive protein; LDH:
Lactate dehydrogenase; SIRS: Systemic inflammatory response syndrome;
UNL: Upper normal limit.

sensitivity reached 0.62 with a specificity of 0.92 if
the cut-off point was set at score 2. These values
were comparable or superior to those for the current
severity assessment system using the 9 prognostic
factor scores.

In the 2011 survey, the mortality of the patients
defined as severe AP solely based on the prognostic
factor scores was 7.5%"!. The mortality of patients
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defined as severe AP based on the CT grade was 4.2%.
The mortality was 25.9% in patients who were defined
as severe for both prognostic factors and CT grade.
In the revised Atlanta classification, severe AP is
defined as the presence of persistent organ failure for
more than 48 h™®., In other words, using the Atlanta
classification, severe AP cannot be diagnosed within
48 h of AP onset. CECT, especially used in combination
with the prognostic factor score, could be useful to
diagnose severe AP in patients at high risk of death in
the early stages of AP.

FACTORS ASSOCIATED WITH SEVERITY
AND PROGNOSIS

Because the nationwide epidemiological survey
collected detailed laboratory data and information
about the clinical course of patients, analysis of the
nationwide survey data would be useful to identify
and validate factors associated with the severity and
prognosis of patients with AP. For example, Kikuta et
al'”? reported that impaired glucose tolerance might
have an impact on the development and clinical
outcome of AP based on an analysis of the nationwide
survey in 2007. They showed that idiopathic, but not
alcoholic or biliary, AP patients with diabetes mellitus
had higher mortality than those without diabetes mellitus.

Very recently, Nawaz et a/"*® from the United
States reported that elevated serum triglycerides
(TGs) were associated with organ failure in AP. They
showed that elevated serum TGs measured within
72 h of presentation were correlated with persistent
organ failure. Because the body size and contribution
of hypertriglyceridemia (HTG) to the etiology of AP
vary among different populations™'¥, we validated the
clinical impact of HTG in 998 AP patients using the 2011
survey data”®®. The frequencies of severe AP, persisting
renal failure, and the necessity for intensive care unit

6338 July 28,2016 | Volume 22 | Issue 28 |
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Figure 2 Mortality was higher if any of the prognostic factor items were positive. The mortality of the AP patients was assessed in the presence or absence
of each prognostic factor items. °P < 0.01 (;” test). AP: Acute pancreatitis; BE: Base excess; BUN: Blood urea nitrogen; SIRS: Systemic inflammatory response

syndrome; LDH: Lactate dehydrogenase.

treatment were higher in patients whose serum TG
exceeded 200 mg/dL. The high-TG group patients were
younger, predominantly male, obese, diabetic, and
alcoholic.

However, the characteristics of the subjects were
different between our study and the study by Nawaz
et al'®. The nationwide survey covered a wide range
of hospitals and was not restricted to tertiary referral
hospitals. The frequency of persistent organ failure was
relatively low (4.9%) compared to the study by Nawaz
et al™® (26.9%). Subjects with a body mass index
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> 30% accounted for 43.8% of the patients in the
study by Nawaz et al'*®, whereas they accounted for
only 4.8% in our study. Nevertheless, the nationwide
survey confirmed that subjects with HTG are at high-
risk for organ failure and require intensive care.

Age is also an important prognostic factor of
patients with severe AP and it is included in the
Japanese severity assessment system as well as in
Ranson’s criteria®!. The mortality rate of severe AP
patients younger than 30 years was 0%, but in those
older than 80 years it exceeded 20%"™'. The high
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Figure 3 Receiver-operating characteristics curve analysis of the prognostic factor items. ROC curve analysis of the 9 (A) or 4 (B) prognostic factor items.
AUC for predicting mortality was 0.84 for the 9 prognostic factor items and 0.82 for the 4 prognostic factors (base excess or shock, renal failure, SIRS criteria and
age) and was found to be associated with AP-related death by a multivariate analysis. SIRS: Systemic inflammatory response syndrome; ROC: Receiver-operating

characteristics curve; AUC: Area under the curve; AP: Acute pancreatitis.

Table 3 Comparison of the characteristics of patients with or

without walled-off necrosis in 2011 survey 7 (%)

WON (+), WON (), P value
n =124 n =226
Median age (IQR) 59 (50-70) 62.5 (50-74) 0.190'
Male sex 102 (82.3) 164 (72.6) 0.042
Severe pancreatitis 56 (45.2) 65 (28.8) 0.002
Severity score = 3 19 (15.3) 23 (10.2) 0.1607
Severity score <3 105 (84.7) 203 (89.8)
CT grade =2 51 (41.1) 54 (23.9) 0.001%
CT grade <2 51 (41.1) 137 (60.6)
CT grade unknown 22 (17.7) 35 (15.5)
Etiology
Biliary 23 (18.6) 42 (18.6) 0.9807
Alcohol 52 (41.9) 96 (42.5)
Idiopathic 20 (16.1) 37 (16.4)
Others 26 (21.0) 43 (19.0)
Unknown 3(24) 8(3.5)

't-test; %" test. CT: Computed tomography; IQR: Interquartile range;
WON: Walled-off necrosis.

mortality rate in aged patients was mainly due to
organ failure, such as cardiovascular, respiratory, and
renal failure. The higher mortality in aged patients will
remain an important issue in the management of AP in
aging countries like Japan.

MANAGEMENT OF WON IN JAPAN

The revised Atlanta classification for AP!"® defined
WON, a disease entity previously known as pancreatic
abscess or pseudocyst, as an encapsulated collection
of necrotic tissue that develops later than 4 wk after
the onset of AP. Infection of the necrotic tissue often
requires prompt intervention, that had previously been
performed primarily by open surgical approaches?.
However, open surgical debridement of necrotizing pan-
creatitis is accompanied by a high hospital mortality of
up to 23%™,
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Figure 4 Temporal changes in mortality of patients with walled-off
necrosis. Mortality of the patients with WON in the 2003, 2007, and 2011
surveys is shown. °P < 0.01 (;” test). NS: Not significant; WON: Walled-off
Necrosis.

Recent advances in less-invasive, endoscopic ap-
proaches for WON treatment resulted in better clinical
outcomes. A randomized, multicenter study clearly
showed better clinical outcomes from the step-up
approach over primary open necrosectomy in patients
with necrotizing pancreatitis®. The management
of WON has shifted from open surgical treatment to
minimally invasive approaches. Due to its lower mor-
bidity rate compared to surgical approaches, endoscopic
treatment may be the preferred first-line approach for
the treatment of WON™.,

To clarify the temporal changes in the treatment
strategy and prognosis of WON in patients with AP
in Japan, we analyzed the anonymous data of local
complications collected by the 3 nationwide surveys
in 2003, 2007, and 2011%7%, In the 2011 survey,
information about the local complications was available
for 350 patients. Because the term “pseudocyst” had
been often used to describe a condition resembling
WON in Japan, patients with pseudocysts later than
4 wk after the AP onset were included in this study.
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Figure 5 Flow-chart of treatment strategy for walled-off necrosis in the patients in the 2011 (A) and 2007 (B) surveys. A: The treatment strategy for the 40
patients who required intervention for WON in the 2011 survey is shown. B: The treatment strategy for the 15 patients who required intervention for WON in the 2007

survey is shown. WON: Walled-off necrosis.

At the time of the 2011 survey, the revised Atlanta
classification for AP was not published yet and the
term “"WON" had not been well recognized in Japan.
The characteristics of the patients with WON (n
= 124) were compared to those without WON (n =
226) (Table 3). Patients with WON were predominantly
male, had more severe AP, and had higher CT imaging
grades. In the 2003 and 2007 surveys, patients with
pancreatic abscesses and/or intraabdominal abscesses
were analyzed (n = 36 and n = 45, respectively).
These patients were regarded herein as those with
WON. The mortality of patients with WON due to AP-
related events was 25.7% (9/35) in 2003, 11.9%
(5/42) in 2007, and 5.9% (7/118) in 2011 (Figure
4). The mortality of AP patients with WON was signifi-
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cantly lower in 2011 compared to that in 2003 (P =
0.0008, 7° test).

Forty patients in the 2011 survey, 15 in the 2007
survey, and 25 patients in the 2003 survey required
interventions for WON. In the 2011 survey, 9 of
the 40 patients received open surgery as an initial
treatment (Figure 5A). The other 31 patients received
drainage therapies via transluminal, percutaneous,
or transpapillary routes. Eighteen of the 31 patients
were cured by drainage therapies alone. Endoscopic
necrosectomy and surgery were performed in 6 and 5
patients, respectively. These 11 patients that received
step-up approaches (drainage plus endoscopic
necrosectomy or surgery) were cured. In the 2007
survey, 5 out of the 15 patients received surgery first

July 28, 2016 | Volume 22 | Issue 28 |
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Figure 7 Temporal changes in mortality of patients with walled-off
necrosis who received intervention. Mortality of the patients with WON in the
2003, 2007, and 2011 surveys is shown. °P < 0.05 (;° test). NS: Not significant;
WON: Walled-off necrosis.

(Figure 5B). The other patients received drainage
therapies and half of these patients were cured. The
remaining 5 patients required surgery, and all of these
patients were cured. In the 2003 survey, 11 out of 25
patients received surgery first (Figure 6). Among these
patients, 4 patients died due to AP-related events.
Other patients received drainage therapies, and 3
patients died. Five patients were cured by drainage
therapies only and 5 patients required additional
surgery (Figure 6).

The mortality of patients with WON receiving
interventions was significantly lower in 2011 than that
in 2003 (Figure 7). The mortality of the patients who
required interventions was 30.4% (7/23) in 2003, 7.1%
(1/14) in 2007, and 7.7% (3/39) in 2011 (excluding
those with AP-unrelated deaths and unknown out-
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comes). In the 2003 survey, 44% (11/25) of the
patients received surgery first treatment, and this ratio
was reduced to 22.5% (9/40) in the 2011 survey. It
is assumed that the proportion of patients receiving
surgery first treatment has been decreasing further
in recent years, because endoscopic necrosectomy
has become popular since 2011, Mortality would
be further reduced by technical improvements in
endoscopic interventions, such as balloon dilatation
of a punctured tract, the placement of multiple plastic
stents and a biflanged metal stent optimized for re-
intervention®®?7,

Less-invasive endoscopic approaches for WON
were accompanied by lower mortality, but several
complications have been reported. Bleeding is the most
common complication, followed by perforation and
other rare complications®®. Failure to control bleeding
by an endoscopic approach will result in surgery or
interventional radiology. A recent report described a
standardized approach for endoscopic necrosectomy
that could reduce the complication ratio, as defined
by the assessment and management checklist for
WON™, Such guidelines for the required equipment
and backup preparations will further improve the
clinical outcomes of WON treatment.

CONCLUSION

We reviewed the latest nationwide survey of AP
in Japan. Nationwide surveys conducted regularly
have provided us with updated information on the
management of AP on a large, multicenter scale in
Japan. Future studies on unsolved issues, including

July 28, 2016 | Volume 22 | Issue 28 |



the development of a more accurate and convenient
severity assessment system and the optimization of
therapeutic algorithms for the treatment of WON, would
contribute to improved outcomes in this intractable
disease.
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