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Abstract Considering that the Japanese (JPN) guidelines

for the management of acute pancreatitis were published in

Takada et al. (J HepatoBiliary Pancreat Surg 13:2–6, 2006),

doubts will be cast as to the reason for publishing a revised

edition of the Guidelines for the management of acute pan-

creatitis: the JPN guidelines 2010, at this time. The rationale

for this is that new criteria for the severity assessment of

acute pancreatitis were made public on the basis of a sum-

mary of activities and reports of shared studies that were

conducted in 2008. The new severity classification is entirely

different from that adopted in the 2006 guidelines. A drastic

revision was made in the new criteria. For example, about

half of the cases that have been assessed previously as being

‘severe’ are assessed as being ‘mild’ in the new criteria. The

JPN guidelines 2010 are published so that consistency
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between the criteria for severity assessment in the first edi-

tion and the new criteria will be maintained. In the new

criteria, severity assessment can be made only by calculating

the 9 scored prognostic factors. Severity assessment

according to the contrast-enhanced computed tomography

(CT) grade was made by scoring the poorly visualized pan-

creatic area in addition to determining the degree of extra-

pancreatic progress of inflammation and its extent. Changes

made in accordance with the new criteria are seen in various

parts of the guidelines. In the present revised edition, post-

endoscopic retrograde cholangiopancreatography (ERCP)

pancreatitis is treated as an independent item. Furthermore,

clinical indicators (pancreatitis bundles) are presented to

improve the quality of the management of acute pancreatitis

and to increase adherence to new guidelines.

Keywords Acute pancreatitis � Gallstone-induced

pancreatitis � Post-ERCP pancreatitis � Pancreatitis bundle �
Guidelines

Introduction

The first edition of the JPN guidelines for the management

of acute pancreatitis was published in 2006 in the journal of

Hepato-Biliary-Pancreatic Surgery 2006; 13:2–6 [1].

Looking back at the circumstances until the publication of

the present English-language version, the results of long-

time endeavor by the working group for developing the

JPN guidelines become apparent. The first Japanese edition

of the Guidelines for the management of acute pancreatitis

was published in 2003 [2].

In 1994, the Japanese Society for Abdominal Emer-

gency Medicine organized a working group involved in the

preparation of guidelines for the management of acute

pancreatitis. The first Japanese edition of the Guidelines for

the management of acute pancreatitis was published owing

to the painstaking activities on the part of the working

group, including a search for systematic evidence and the

preparation of a definite statement of recommendations

along with the levels of the recommendations and a flow

chart. A second edition was published 4 years after the

publication of the first edition. During the 4 years after the

publication of the first edition in 2003, the mortality rate of

acute pancreatitis in Japan was reduced from 7.2 to 2.9%,

although it exceeded 30% in the most severe cases. Under

these circumstances, aid for medical expenses is provided

for specified intractable diseases in Japan.

Doubts will be cast as to the reason for publishing a

revised edition of the Guidelines for the management of

acute pancreatitis: the JPN guidelines 2010, at this time. The

rationale for this is that new criteria for the severity assess-

ment of acute pancreatitis were made public on the basis of

activities and reports of shared studies that were conducted in

2008. The new severity classification is entirely different

from that adopted in the 2006 guidelines. A drastic revision

was made in the new criteria. For example, about half of the

cases that have been assessed previously as being ‘severe’

are assessed as being ‘mild’ in the new criteria. The JPN

guidelines 2010 are published so that consistency between

the criteria for severity assessment in the first edition and the

new criteria will be maintained. In the present new criteria,

severity assessment can be made only by calculating the 9

scored prognostic factors. Severity assessment according to

the contrast-enhanced CT grade was made by scoring the

poorly visualized pancreatic area in addition to determining

the degree of extrapancreatic progress of inflammation and

its extent. Revisions made in accordance with the new cri-

teria are seen in various parts of the guidelines. In the present

revised edition, post-endoscopic retrograde cholangiopan-

creatography (ERCP) pancreatitis is treated as an indepen-

dent item. Furthermore, clinical indicators (pancreatitis

bundles) are presented to improve the quality of management

of acute pancreatitis and increase adherence to guidelines.

The Japanese Society for Abdominal Emergency Med-

icine, the Japan Pancreas Society, the Research Group

(Ministry of Health, Labour, and Welfare) for Intractable

Diseases and Refractory Pancreatic Diseases (under the

sponsorship of the Japanese Ministry of Health, Labour,

and Welfare), the Japanese Radiological Society, and the

Japanese Society of Hepato-Biliary-Pancreatic Surgery

were commissioned to produce the JPN Guidelines for the

management of acute pancreatitis.

The overall contents of the JPN Guidelines 2010

for the management of acute pancreatitis

The JPN Guidelines 2010 for the management of acute

pancreatitis, to be published in the Journal of Hepato-

Biliary-Pancreatic Sciences (J Hepatobiliary Pancreat Sci

2010; 1) are divided into the following 11 topics.

1. Tadahiro Takada, et al. Cutting-edge information for

the management of acute pancreatitis: JPN Guide-

lines 2010

2. Masahiro Yoshida et al. Health insurance and

payment systems for severe acute pancreatitis: JPN

Guidelines 2010

K. Otomo

Department of Radiology, University of Tokyo, Tokyo, Japan

M. Tanaka

Department of Surgery and Oncology, Graduate School

of Medical Sciences, Kyushu University, Fukuoka, Japan
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The Universal Medical Care Insurance system, which

is a unique health insurance system of Japan, is

described.

3. Miho Sekimoto, et al. National survey of effect of

clinical practice guidelines for acute pancreatitis:

JPN Guidelines 2010

Changes in the management of acute pancreatitis

after the publication of the first edition of the JPN

Guidelines are presented mainly on the basis of the

results of questionnaire research.

4. Seiki Kiriyama, et al. New diagnostic criteria of acute

pancreatitis: JPN Guidelines 2010

In making a diagnosis of acute pancreatitis, reference

is often made to cut-off values of serum pancreatic

enzymes, such as a level that is elevated by more than

3 times the normal range. However, due to the lack of

definite evidence of the relevance of these values,

discussion of these cut-off values was excluded.

Furthermore, the diagnostic shortcomings of an

elevated level of serum amylase are referred to, and

the reason for inclusion of the significance of serum

lipase tests is presented.

5. Kazunori Takeda, et al. Assessment of severity of

acute pancreatitis according to new prognostic fac-

tors and CT grading: JPN Guidelines 2010

Severity assessment made according to the scored

prognostic factors and the contrast-enhanced CT

grading is discussed. The severity assessment made

according to two methods is described by compar-

ison with the old severity scoring used in the first

edition. For those cases that have been assessed as

being severe according to the prognostic factors of

either of the two methods, the mortality rate can be

calculated more clearly when severity assessment is

made by combination with the contrast-enhanced

CT grade.

6. Morihisa Hirota, et al. Fundamental and intensive

care of acute pancreatitis: JPN Guidelines 2010

Description is focused on the basic treatment policy

for acute pancreatitis (fluid replacement, nasogastric

tube, nutrition, antibiotics, and protease inhibitors.

Also described as special treatment are selective

decontamination of the digestive tract (SDD), con-

tinuous hemodiafiltration (CHDF), continuous regio-

nal arterial infusion of protease inhibitors, and the

use of antibiotics.

7. Hodaka Amano, et al. Therapeutic intervention and

surgery for acute pancreatitis: JPN Guidelines 2010

Changes in operative indications for acute pancrea-

titis, necrotizing pancreatitis, and infected pancreati-

tis are discussed in particular.

8. Yasutoshi Kimura, et al. Gallstone-induced acute

pancreatitis: JPN Guidelines 2010

Description is focused on the algorithm of gallstone-

induced pancreatitis.

9. Shinju Arata, et al. Post-ERCP pancreatitis: JPN

Guidelines 2010

Assessment of post-ERCP pancreatitis as an inde-

pendent item; its epidemiology, risk factors, and

diagnosis are described.

10. Keita Wada, et al. Strategy for the management of

acute pancreatitis: JPN Guidelines 2010

By means of a flow chart, explanation is given that

shows how to cope with patients in whom acute

pancreatitis is suspected or those with a definitive

diagnosis of acute pancreatitis. The flow chart for the

management of gallstone-induced pancreatitis is

presented independently.

11. Toshihiko Mayumi, et al. Pancreatitis bundles: JPN

Guidelines 2010

Current characteristics of other bundles and pancre-

atitis bundles are presented.

Categories of evidence and the grading

of recommendations

The evidence obtained from each reference item was

evaluated in accordance with the method of scientific

classification used at the Cochrane Library (March, 2009)

(Table 1) [1–3], and the quality of evidence for each

parameter associated with the diagnosis and treatment of

acute pancreatitis was determined. The relevant terms used

are explained in the footnote of Table 1 [13]. Based on the

results obtained from these procedures, recommendation

grades of A–D were determined according to the defini-

tions shown in Table 2, and the recommendation grades are

mentioned, as required, in the text of the Guidelines. The

grading is based on the classification of the modified Tokyo

guidelines [4].

Recommendations graded as either A or B indicate high

quality. Grade C1 shows that the use of the procedures may

be considered, although there is only a small amount of

scientific evidence for them. On the other hand, Grade C2

shows that the use of the procedures cannot be definitely

recommended due to lack of a sufficient amount of scien-

tific evidence. Procedures graded as D are considered to be

unacceptable. It must be borne in mind that such recom-

mendation grades merely represent standards and should

not be used to compel adherence to a given method of

medical management in an actual clinical setting. The

medical management method that is applied should be

selected after taking into account the conditions prevailing

at the relevant institution (e.g., staff, experience, and

equipment) and the characteristics of the individual patient.
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The quality of evidence in each item related to the

diagnosis of acute pancreatitis was determined on the basis

of the assessment of evidence introduced in each reference

according to the evidence-based classification adopted in

the Cochrane library (Oxford Centre for Evidence-based

Medicine and Levels of Evidence) (March, 2009) [1–3].

The levels of evidence in all the references cited in the

present Guidelines are shown in parentheses at the end of

each reference in the reference list.

The grades of recommendation were determined and

included as appropriate in the present guidelines by con-

sidering medical circumstances in Japan (characteristics of

medical practice and the insurance system) and in reference

to the level of evidence obtained from each reference and

the grades of recommendation shown in Table 2. In mak-

ing use of the grades of recommendation in actual situa-

tions, consider the notes that are included as appropriate.

Note that the above recommendations are the most

standardized criteria, but that the present guidelines have

no intention of compelling the use of the recommendations

in actual medical practice. The final decision should be

made after having taken into consideration the condition of

facilities (e.g., personnel, experience, and equipment)and

circumstances that individual patients are placed in.

Procedures can be rated as Grade A or B, in which

performance is recommended. On the contrary, the per-

formance of procedures rated as Grade D is not recom-

mended. As for Grade C, Grade C1 suggests that

effectiveness can be expected although there is only a small

amount of scientific evidence, while Grade C2 suggests

that there is an insufficient amount of scientific evidence to

support or deny effectiveness.

Notes on the use of the guidelines

The Guidelines are evidence-based and determined with a

grade for each medical practice, taking actual conditions

into account. The Guidelines specify the criteria for the

diagnosis of acute pancreatitis and the assessment of its

severity that have been prepared by the Research Group

and are in widespread use in Japan. Because the Guidelines

address so many different topics, an index of all works used

is included at the end of the Guidelines. Dosages described

in the text of the guidelines are for adult patients.

Definition of terminology

A certain degree of consensus has been obtained to date

concerning the definition of acute pancreatitis and its com-

plications, in reference to the guidelines of international

conferences in Marseilles (1963) [5], Cambridge (1983) [6],

Marseilles (1984) [7], Marseilles-Rome (1988) [8], and

Atlanta (1992) [9], as well as the guidelines of the Intractable

Pancreatic Disease Investigation and the Research Group of

the Japanese Ministry of Health, and Welfare (1987) [10]

and those of the British Society of Gastroenterology 1998)

[11]. However, there remain many ambiguous elements in

the definitions of terminology associated with acute pan-

creatitis, so new terminology is proposed below.

Acute pancreatitis

Acute pancreatitis is defined as an inflammation that has

occurred in the pancreas and that can affect remote organs

as well as the adjacent organs. It was decided that acute

exacerbation of chronic pancreatitis should be dealt with in

separate items according to the causes that give rise to

acute pancreatitis (such as acute alcoholic pancreatitis and

gallstone-induced pancreatitis).

Clinical features of acute pancreatitis

In most cases, acute pancreatitis occurs suddenly and is

accompanied by upper abdominal pain and various types of

Table 2 Grades of

recommendation

The Minds Manual for

Preparation of Management

Guidelines [2007 edition]

(included as a reference after

translation into English) cited

with modifications from the

Tokyo Guidelines [4]

Grade of recommendation Contents

A Recommended strongly to perform

Evidence is strong and clear clinical effectiveness can be expected

B Recommended to perform

Evidence is moderate or strong, although evidence of effectiveness is sparse

C1 Evidence is sparse, but may be considered to perform

Effectiveness can possibly be expected

C2 Scientific evidence is not sufficient, so clear recommendation cannot be made

Evidence is not sufficient to support or deny effectiveness

D Considered to be unacceptable

There is evidence to deny effectiveness (to show harm)

8 J Hepatobiliary Pancreat Sci (2010) 17:3–12

123



abdominal manifestations (from mild tenderness to

rebound pain). It is often accompanied by vomiting, fever,

tachycardia, and elevated levels of white blood cells and

blood or urinary pancreatic enzymes.

Acute edematous pancreatitis (Fig. 1)

Pancreatitis usually results in diffuse or localized enlarge-

ment of the pancreas along with inflammation. Although

edematous pancreatitis induces necrosis in severe cases, it

is defined as that type of pancreatitis not accompanied by

necrosis.

Clinical features

Edematous pancreatitis has no area in which there is no

infection according to contrast-enhanced CT, although

enlargement of the pancreas is observed.

Acute fluid collection (Fig. 2)

Acute fluid collection is defined as exudate collection that

often occurs within the pancreas or in the parapancreatic

tissue in the early phase of the disease. It may progress as

far as the anterior paraphrenic cavity, the mesocolon, and

beyond the inferior renal portion. It is also characterized by

lack of the fibrous wall.

Clinical features

Although acute exudate collection occurs in 30–50% of

patients, spontaneous resolution is achieved in half of them

Fig. 1 Acute edematous pancreatitis. Observed are enlargement of

the tail of the pancreatic body (a case 1; asterisks) and enlargement of

the pancreatic tail (b case 2; asterisks). It was thought that the evenly

visualized tail of the pancreatic body and pancreatic tail shown by

contrast-enhanced computed tomography (CT) in both cases sug-

gested the presence of edematous pancreatitis. An increased density

of adipose tissue in the parapancreatic tissue (arrows in a, b) shows

the extension of inflammation as far as the parapancreatic tissue in

both cases

Fig. 2 Acute fluid collection (a case 1, b case 2). Fluid collection

(exudate collection; asterisks) is observed in the left and right anterior

paraphrenic cavities and the transverse mesocolon
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(level 4) [12, 13]. Clinical differentiation from pseudocysts

is made according to the presence or absence of the cystic

wall. Pleural fluid, ascites, and fluid collection as far as the

cavity of the omental bursa occur as a reaction against

inflammation, so these features are not defined as acute

exudate collection.

Necrotizing pancreatitis (Fig. 3)

Pancreatic necrosis is defined as diffuse or localized

necrosis of the pancreatic parenchyma and is differentiated

from necrosis occurring around the pancreas and that of

extrapancreatic adipose tissue [14, 15]. However, pancre-

atic necrosis is often accompanied by necrosis around the

pancreatic adipose tissue. Clinically, in cases of pancreatic

necrosis, a poorly visualized area of the pancreatic paren-

chyma is observed distinctly by contrast-enhanced CT.

However, there have been reports in recent years pointing

out that the detection of a poorly visualized area by con-

trast-enhanced CT does not necessarily suggest the pres-

ence of necrosis in all the cases involved and that detection

of an area that is not visualized, particularly in the acute

phase, may suggest the presence of temporary ischemia,

which can be reversible [14, 16].

Clinical features

A marked difference is observed in the mortality rate

depending upon the presence or absence of infectious

complications in the necrotizing pancreatic tissue (level 4)

[17], so the differentiation between infected and nonin-

fected pancreatitis is important.

Infected pancreatic necrosis (Fig. 4)

Infected pancreatic necrosis is the type of necrosis that is

complicated by infections such as bacterial infections in the

pancreatic parenchyma and parapancreatic tissue [14].

There are not a few cases in which differentiation from

noninfected pancreatic necrosis is difficult, so a bacterial

culture by fine needle aspiration (FNA) under imaging

guidance is required to make the diagnosis of infected

pancreatic necrosis.

Clinical features

A marked difference is observed in the mortality rate

depending upon the presence or absence of infectious

complications in the necrotizing pancreatic tissue (level 4)

[17]; the prognosis of necrotizing pancreatitis is reported to

be poor when it is accompanied by infections in the

necrotic tissue (34–40%) [18, 19].

Pancreatic pseudocyst (Fig. 5)

Irrespective of the presence or absence of a communication

between the pseudocyst and the pancreatic duct, pancreatic

Fig. 3 Necrotizing pancreatitis

and fat necrosis. The enlarged

pancreatic body and tail are seen

by plain CT (a, b; arrows). Fat

necrosis with an increased

density than that of fluid

collection is observed in the

parapancreatic retroperitoneum

and in the adipose tissue of the

lesser omentum (asterisks). The

pancreatic tail is visualized by

contrast-enhanced dynamic CT

(c), but a poorly visualized area

(arrows) is observed in the

enlarged pancreas (d), so the

presence of pancreatic necrosis

can be strongly suspected.

Making a diagnosis of

pancreatic necrosis by plain CT

is often difficult, so contrast-

enhanced CT is required for the

accurate assessment of

pancreatic necrosis
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pseudocyst is defined as the type of pseudocyst with a wall

structure of granulation or fibrotic tissue. It is accompanied

by the collection of pancreatic juice and the tissue of liq-

uefaction necrosis, and often occurs 4 weeks after the onset

of acute pancreatitis. It may resolve spontaneously,

although it may persist for a long time. It may be com-

plicated by infections or bleeding.

Clinical features

In patients with acute pancreatitis, a pseudocyst can be

detected by diagnostic imaging, as well as by palpation.

The pseudocyst usually contains large amounts of pancre-

atic enzymes, although in many cases pseudocysts do not

contain bacteria.

Pancreatic abscess (Fig. 6)

Pancreatic abscess is the type of abscess that is accompa-

nied by localized pus collection in the pancreas and adja-

cent organs. However, there is usually no necrosis within

the pancreas, or there is only a small amount if any.

Because pancreatic abscess consists of necrotic tissue as

Fig. 4 Infected pancreatic necrosis. The enlarged pancreas and a wide

area not stained densely (pancreatic necrosis; arrows) are observed in

the whole portion of the pancreas by contrast-enhanced CT (a)

conducted at the time of the onset of acute pancreatitis. Plain CT

conducted a week later (b) detected the appearance of gas at the necrotic

site, so complications of necrotic infection were strongly suspected
Fig. 5 Pancreatic pseudocyst. A cystic tumor (pseudocyst) with a

comparatively thick wall at the pancreatic tail is visualized by plain

CT (a) and contrast-enhanced CT (b; arrows). The cystic wall is seen

to have been stained mildly by contrast-enhanced CT. The high-

absorption area within the pseudocyst is assumed to suggest the

presence of bleeding (arrowheads). Exudate collection accompanied

by acute pancreatitis is observed around the pancreas (asterisks)

Fig. 6 Pancreatic abscess. Encapsulated fluid collection (abscess) is

observed around the pancreatic head
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well as liquid components, there are indications that it is

induced by the liquefaction of tissue necrosis [14, 15].

Clinical features

Pancreatic abscess presents with a wide spectrum of clinical

pictures, although it also presents with pictures of infections

in many patients. It often occurs 4 weeks after the onset of

severe acute pancreatitis. Differentiation between pancre-

atic abscess and infected pancreatic necrosis is often diffi-

cult, and it is reported, according to present knowledge, that

their mortality rates are almost the same [20]. An abscess

that has occurred following an operation for acute pancre-

atitis should be assessed as a postoperative abscess and

differentiated from an abscess that has occurred while the

disease is being managed conservatively.

Alcoholic pancreatitis

Alcoholic pancreatitis is defined as acute pancreatitis

associated with alcohol consumption; however, there is no

report to date that has defined alcoholic pancreatitis clearly.

It is thought that mechanisms involved in its occurrence

include contraction of the Oddi sphincter, obstruction of the

pancreatic duct due to the sedimentation of an insoluble

protein plug, and activated pancreatic protease. Genetic

mutation and smoking are also reported to be cofactors that

induce pancreatitis [21].

Gallstone-induced pancreatitis

Gallstone-induced pancreatitis is defined as acute pancrea-

titis caused by gallstones. Although its mechanism is not

known, it is assumed that it can be induced by obstruction of

the common bile duct and pancreatic duct, which can occur

when gallstones are excreted into the duodenum through the

common bile duct. Findings that suggest the presence of

biliary sludge (obstructive jaundice) are often observed.

There can be a complication of cholangitis. Edema of the

Vater papilla after gallstones have been excreted, as well as

obstruction of the bile duct and pancreatic duct, is also

assumed to cause gallstone-induced pancreatitis [22, 23].
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