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Abstract The assessment of severity at the initial medi-

cal examination plays an important role in introducing

adequate early treatment and the transfer of patients to a

medical facility that can cope with severe acute pancrea-

titis. Under these circumstances, ‘‘criteria for severity

assessment’’ have been prepared in various countries,

including Japan, and these criteria are now being evaluated.

The criteria for severity assessment of acute pancreatitis in

Japan were determined in 1990 (of which a partial revision

was made in 1999). In 2008, an overall revision was made

and the new Japanese criteria for severity assessment of

acute pancreatitis were prepared. In the new criteria for

severity assessment, the diagnosis of severe acute pancre-

atitis can be made according to 9 prognostic factors and/or

the computed tomography (CT) grades based on contrast-

enhanced CT. Patients with severe acute pancreatitis are

expected to be transferred to a specialist medical center or

to an intensive care unit to receive adequate treatment

there. In Japan, severe acute pancreatitis is recognized as

being a specified intractable disease on the basis of these

criteria, so medical expenses associated with severe acute

pancreatitis are covered by Government payment.
This article is based on the studies first reported in the JPN guidelines

for the management of acute pancreatitis. 3rd ed. JPN Guidelines 2010

(in Japanese). Tokyo: Kanehara; 2009.

K. Takeda (&)

Department of Surgery, National Hospital Organization

Sendai Medical Center, 2-2-8 Miyagino, Miyagino-ku,

Sendai 983-8520, Japan

e-mail: kktakeda@snh.go.jp

M. Yokoe

General Internal Medicine, Japanese Red Cross Society Nagoya

Daini Hospital, Nagoya, Japan

T. Takada � H. Amano � K. Wada

Department of Surgery, Teikyo University School of Medicine,

Tokyo, Japan

K. Kataoka

Otsu Municipal Hospital, Otsu, Japan

M. Yoshida

Department of Hemodialysis and Surgery,

Clinical Research Center, Kaken Hospital, International

University of Health and Welfare, Chiba, Japan

T. Gabata

Department of Radiology, Graduate School of Medical Science,

Kanazawa University, Ishikawa, Japan

Masahiko Hirota

Department of Surgery, Kumamoto Regional Medical Center,

Kumamoto, Japan

T. Mayumi

Department of Emergency and Critical Care Medicine,

Nagoya University Graduate School of Medicine, Nagoya, Japan

M. Kadoya

Department of Radiology, Shinshu University School

of Medicine, Matsumoto, Japan

E. Yamanouchi

Department of Radiology, St. Marianna University Yokohama

Seibu Hospital, Yokohama, Japan

T. Hattori

Department of Radiology, National Hospital Organization

Disaster Medical Center, Tokyo, Japan

M. Sekimoto

Department of Healthcare Economics and Quality Management,

Kyoto University Graduate School of Medicine, Kyoto, Japan

123

J Hepatobiliary Pancreat Sci (2010) 17:37–44

DOI 10.1007/s00534-009-0213-4



Keywords Acute pancreatitis � Severity assessment �
Contrast-enhanced computed tomography �
Prognostic factor

Introduction

The severity of acute pancreatitis differs widely, ranging

from mild cases in whom short-time remission is achieved

to severe cases that are accompanied by fatal complications

such as shock, organ failure and/or sepsis with infected

pancreatic necrosis. The severity of acute pancreatitis is

also closely associated with the validity of treatment

selection. The assessment of severity at the initial medical

examination plays a useful role in terms of the criteria for

introducing adequate early treatment and for the transfer of

patients to a medical facility that can cope with severe

acute pancreatitis. Under these circumstances, ‘‘criteria for

severity assessment’’ are under preparation in various

countries, including Japan, and these criteria are now being

evaluated. The criteria for severity assessment of acute

pancreatitis in Japan were prepared in 1990 (of which a

partial revision was made in 1999) [1]. In 2008, an overall

revision was made and New Japanese criteria for assess-

ment of severity of acute pancreatitis were prepared. In the

new severity assessment criteria, the diagnosis of severe

acute pancreatitis can be made according to nine prognostic

factors and/or the computed tomography (CT) grade,

determined on the basis of contrast-enhanced CT. Patients

with severe acute pancreatitis are expected be transferred to

a specialist medical center or to an intensive care unit

(ICU) to receive treatment there.

We present below a list of clinical questions (CQ) about

the new criteria together with recommendation levels for

their use.

CQ1. Are clinical signs and symptoms, blood tests, 
and BMI useful for severity assessment of acute 
pancreatitis? 

Clinical signs and symptoms alone are not reliable in

severity assessment and they should be supported by

objective measures (Recommendation A).

Acute pancreatitis presents with a wide spectrum of clinical

signs and symptoms suggesting dysfunction of the major

organs or abdominal complications. These signs and

symptoms have also been used as factors in severity

assessment in some criteria for reported to date [1–5]. On

the other hand, United Kingdom guidelines (1988) [6]

showed that clinical assessment alone is low in terms of

reliability. The rate of occurrence of wrong assessment

(classification) is about 50%. United Kingdom guidelines

of 2005 also showed that severity assessment should be

supplemented by laboratory data, because of low reliability

of clinical assessment within 24 h following hospitalization

[7]. Comprehensive assessment should be made for

severity classification of acute pancreatitis.

The level of CRP is considered to be a reliable param-

eter that suggests the worsening of pancreatitis (Level 1c–

2b) [8–10]. The Santorini consensus conference (1999)

[11], the World Congress of Gastroenterology guidelines

(2002) [12], and the United Kingdom guidelines (2005) [7]

recommend as a prognostic factor a cut-off level of CRP of

more than 15 mg/dl detected 48 h after onset of the dis-

ease. Also, in the New Japanese criteria for severity

assessment, CRP of more than 15 mg/dl is used as the 7th

prognostic factor (2008). Furthermore, there is a report

showing that a combination of CRP with other types of

diagnostic criteria leads to improvement in the reliability of

severity assessment [8].

The level of procalcitonin (PCT) is a prognostic factor

that is more effective than CRP in predicting the worsening

of acute pancreatitis [13]. On the other hand, it is also

reported (Level 2b) that the level of PCT is a sign that is

particularly effective in predicting the occurrence of pan-

creatic infections [14].

Reports from Western countries show that obesity has a

strong effect on the worsening of acute pancreatitis.

Especially, obesity with a body mass index (BMI; body

weight [kg]/height2 [m2]) of 30 kg/m2 or more is associ-

ated with significantly large numbers of severe cases, cases

of abscess formation, and cases of death compared with

findings in those with a BMI of less than 30 kg/m2 (Level

2c–4) [15, 16]. Meta-analyses of four prospective studies

showed that obese patient with acute pancreatitis had a

high risk of aggravation of pancreatitis. However, obesity

had no effect on the risk of death in acute pancreatitis [17].

World Congress of Gastroenterology Guidelines (2002)
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[12] and the United Kingdom Guidelines (2005) [7] show

that obesity is a sign that leads most easily exacerbation of

acute pancreatitis. A recent report shows that obese patients

with a BMI of 30 Kg/m2 or more have a tendency to be

aggravated easily, resulting in systemic inflammatory

response reactions [18]. However, analysis of the national

epidemiological survey in Japan conducted in 1999 (Level

3b) [19] showed that there were only a few cases of BMI of

30 kg/m2 or more (25/852 cases) and that death occurred in

only one case; it was noted that no significant difference

was found in the number of deaths among these groups and

that the absence of this difference in Japan arose from a

lack of differences in the type of obesity among people of

different ethnicities and in the rate of extreme obesity

being low.

CQ2. Are Contrast-enhanced computed tomography 
(CECT) and magnetic resonance imaging (MRI) 
useful for the severity assessment of acute 
pancreatitis? 

Accurate diagnosis of the presence and range of pan-

creatic ischemia or necrosis requires contrast-enhanced

CT or contrast-enhanced magnetic resonance imaging

(MRI). (Recommendation A)

Because the presence or absence of pancreatic necrosis and

the extent of inflammatory changes are closely associated

with various types of complications and life-related prog-

nosis, an accurate diagnosis of pancreatic necrosis should

be made [20–22]. The assessment of signs including pan-

creatic enlargement, extension of inflammation to the

parapancreatic tissue, fluid collection, pseudocysts, calci-

fied gallstones causing acute pancreatitis, and calcified

common bile duct stones can be made using plain CT.

However, the diagnosis of pancreatic ischemia or necrosis,

as well as the assessment of its extent requires contrast-

enhanced CT (Level 1c) [23].

Contrast-enhanced CT is the most useful procedure for

the differentiation of necrotized pancreatitis from edema-

tous pancreatitis (Level 1c) [23]. A report from Greece

concludes that, irrespective of the early dysfunction of the

organ, the risk of death is low even in severe pancreatitis

when it is of edematous nature (Level 4) [24].

Although there are some experimental reports on the

possibility that CT using contrast medium will lead to the

exacerbation of acute pancreatitis, this has not been veri-

fied in clinical settings [25–28]. In Japan, the use of con-

trast medium has been contraindicated in principle in

patients with acute pancreatitis since 1976; however, there

are no reports to date showing that its use has resulted in

the worsening of acute pancreatitis. As for circumstances in

other countries, there are no countries where the use of

contrast medium is contraindicated on principle in acute

pancreatitis, except for Korea, where the use of some types

of contrast medium is contraindicated on principle.

CT severity index (Level 2b) [29] is achieved by com-

bining and scoring those factors associated closely with

prognosis, including the presence or absence of pancreatic

necrosis, the extent of necrosis, and the extent of inflam-

matory changes around the pancreas. Also in Japan, Mat-

suno et al. [28] and Takeda and Matsuno [30] proposed a

method of severity assessment by contrast-enhanced CT

from the same viewpoint and reported its usefulness (Level

2b). The classification of contrast-enhanced CT grade is

included in the present revised edition of the Criteria for

Severity Assessment of Acute Pancreatitis sponsored by

the Japanese Ministry of Health, Labour and Welfare

(2008) [45]. However, when contrast-enhanced CT is

performed, note should be taken of its side effects. In the

new criteria for severity assessment (2008), the classifica-

tion of the contrast-enhanced CT grade is presented inde-

pendently of prognostic factors, and severity assessment

can be made without using contrast-enhanced CT, which is

not indispensable in the early phase of management.

The diagnosis of pancreatic necrosis can be made in

almost 100% of cases by performing contrast-enhanced CT

4–10 days after the onset of the disease (Level 1b–2b) [20,

21, 23, 31]. However, several studies conducted in Western

countries also show the usefulness of early contrast-

enhanced CT performed during the hospital stay (within 36

or 48 h after hospitalization) for the severity assessment of

acute pancreatitis (Level 2b) [32, 33]. The use of contrast-

enhanced CT is desirable in cases where worsening of

pancreatic necrosis is suspected.

Furthermore, similar to contrast-enhanced CT, there are

reports showing the usefulness of contrast-enhanced MRI

for the detection of pancreatic necrosis and the under-

standing of the progression of inflammation in the tissue

around the pancreas (Level 2b) [34–36]. MRI has benefits

in that it can be used without causing exposure to X-rays

and because it supplies information about the bile duct and

the pancreatic duct. On the other hand, MRI has some weak

points in that bringing in metal objects such as an artificial

ventilator into the laboratory is prohibited and coping with

an emergency examination is difficult.

CQ3. Are severity scoring systems useful for 
assessing the severity of acute pancreatitis? 

The severity scoring system is useful for assessing the

severity and for deciding the treatment strategy and the

need for transfer to a specialist unit. (Recommendation A)

Symptoms and clinical findings of acute pancreatitis are

various and the subjective assessment of its severity is
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often difficult. Several forms of severity scoring criteria

have been determined for assessing severity to date.

Although the severity assessment based on the Ranson

score and the Glasgow score requires 48 h, it is reported

that prediction of the worsening of the disease can be made

in 70–80% of cases by using a scoring system [37–39].

The Acute Physiology and Chronic Health Evaluation

(APACHE) II score has been found to be useful for the

assessment of acute pancreatitis. In the Atlanta symposium

(1992) [5] and the World Congress of Gastroenterology

Guidelines (2002) [12], cases with a score of above 8

points are classified into the grade of ‘‘severe’’. In the

Santorini consensus conference [11], a score of above 8

points is classified into the grade of ‘‘severe’’. However, it

is reported that, when the APACHE II score of above 6

points is classified into the grade of ‘‘severe’’, the sensi-

tivity is assessed as being high (95%), but the positive

predictive value is 40% [40]. Larvin has shown that the

APACHE II score has a sensitivity of 65% and specificity

of 76% during hospital stay, and a sensitivity of 76% and a

specificity of 84% at 48 h after hospitalization, and that the

difference between the Ranson score and the Glasgow

score was not so large [41]. A detailed examination con-

ducted on the basis of the total data of the national epi-

demiological research in Japan showed that the Japanese

criteria have similar assessing ability to that of the Ranson

score and the APACHE II score [42].

CQ4. Is the new Japanese severity scoring system useful 
for assessing the severity of acute pancreatitis? 

The new Japanese severity scoring system is useful for

assessing the severity of acute pancreatitis (Recommen-

dation A)

The Japanese severity scoring system (1999) and the stage

classification have been used widely in Japan because they

reflect a good correlation between the classification of

stage and the mortality rate. A rapid reduction in the

mortality rate of acute pancreatitis has been achieved in

recent years; the mortality rate of acute pancreatitis had

fallen to 8.9% in the national survey of 2003 compared

with 30% in the national survey of 1987 and 22% in the

national survey of 1999. In Japan, severe acute pancreatitis

is included in the category of a specified intractable disease

and the medical expenses of severe acute pancreatitis are

covered by government payment. In the Japanese old cri-

teria, there were 18 items in the prognostic factors. This

made the assessment based on those criteria extremely

complicated and troublesome, which resulted in the overlap

of similar prognostic factors. Shortcomings are also poin-

ted out in that the CT grades do not reflect the prognosis of

severe acute pancreatitis because the CT grades included in

the prognostic factors were an assessment made by plain

CT. For these reasons, the Research Committee for

Intractable Disease of the Pancreas made a revision in the

severity scoring system.

In the New Japanese criteria, prognostic factors and the

contrast-enhanced CT grade are prepared so that severity

assessment can be made according to both criteria

(Table 1). Prognostic factors consist of the following 9

items: (1) base excess (BE)2-3 mEq/L or shock: (systolic

blood pressure \80 mmHg), (2) PaO2 260 mmHg (room

air) or requiring respirator management, (3) blood urea

nitrogen (BUN)340 mg/dl (or creatinine [Cr]32.0 mg/dl)

or oliguria after fluid replacement, (4) lactic dehydrogenase

(LDH)32 times of upper limit of normal, (5) platelet count

210 9 104/mm3, (6) Ca 27.5 mg/dl, (7) CRP 315 mg/dl,

(8) number of positive measures in SIRS criteria 33, and

(9) age 370 years. Patients who satisfy more than 3 of the

above 9 items are assessed as having severe acute pan-

creatitis. The contrast-enhanced CT grade is a classification

for severity assessment made by the combination of 2

factors: the degree of extrapancreatic progression of

inflammation and the extent of the poorly enhanced area

that suggests the presence of pancreatic ischemia or

necrosis, and cases of grade 2 or more are assessed as being

severe (Table 1; Figs. 1, 2, 3).

A detailed examination of the new criteria conducted in

2006 according to the total data of the national survey of

acute pancreatitis (including the data of cases from 1995 to

1998)found that the mortality rate was 29.3% in cases with

a prognostic score of more than 3 points while it was 1.8%

in cases with a prognostic score of under 2 points; a distinct

difference was observed between the two categories. Fur-

thermore, according to a report that assessed and examined

the usefulness of the new assessment criteria by deter-

mining the area under curve by means of a receiver oper-

ating (ROC) analysis that used the mortality rate as a

parameter, the new criteria (prognostic factors) were lar-

gely as useful as the old criteria, the Ranson Score, and the

APACHE II score for severity assessment [43]. According

to an examination of contrast-enhanced CT and the prog-

nosis associated with its use, the mortality rate was 3.3% in

cases of CT grade 1, 21.9% in cases of CT grade 2, and

33.3% in cases of CT grade 3 [44]. A prospective study

conducted in 2007 showed that the mortality rate was 0%

in cases with a prognostic score of under 2 points and

19.1% in cases with a prognostic score of more than 3

points. For contrast-enhanced CT, the mortality rate was

0% in cases of CT grade 1, 14.3% in cases of CT grade 2,

and 15.4% in cases of CT grade 3. For complications of

organ disorders, the rate was 4.3% in cases of CT grade1,

42.9% in cases of CT grade 2, and 46.2% in cases of CT

grade 3. The mortality rate of cases that satisfied both the

prognostic factors of more than 3 points and grade 2 of
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contrast-enhanced CT was very high (30.8%) [45]. A

prognostic score of 3 points in the new criteria is equivalent

to that of 6–8 points in the old criteria [46]. The use of the

new criteria for severity assessment resulted in a decrease

by half in the number of cases of severe acute pancreatitis

for which medical expenses are covered by Government

payment [45, 46].

The new guidelines recommend that severity assessment

is made at first on the basis of the prognostic factors that

can be assessed at any time and everywhere, and that

contrast-enhanced CT is performed in cases in which

pancreatic necrosis is suspected by plain CT. It is also

recommended that, in cases in which worsening of the

disease is suspected, contrast-enhanced CT is performed

even if the prognostic factor score is less than 2 points.

Concerning advanced medical facilities that provide treat-

ment for acute severe pancreatitis, it is recommended that

the treatment policy is determined based on the

understanding of the extent of the progress of inflammation

and severity assessment.

CQ5. What are the indications for transferring 
patients with severe acute pancreatitis to a specialist 
unit?

Patients with severe acute pancreatitis (prognostic factor

33) assessed by the new Japanese criteria should be

transferred promptly to a specialist medical institution.

As soon as the diagnosis of acute pancreatitis has been

made, monitoring and fundamental treatment including

adequate fluid replacement should be initiated. According

to the guidelines of the British Society of Gastroenterology

(1998) [6], when pancreatic necrosis of more than 50% or

acute exudate collection is observed in multiple sites by

contrast-enhanced CT, or when there is a complication of

Table 1 The severity scoring system of acute pancreatitis of the Japanese Ministry of Health, Labour and Welfare (2008)

Prognostic factors (1 point for each factor)

1. Base Excess 23 mEq/L or shock (systolic blood pressure \80 mmHg)

2. PaO2 260 mmHg (room air) or respiratory failure (respirator management is needed)

3. BUN 340 mg/dL (or Cr 32.0 mg/dL) or oliguria (daily urine output \400 mL even after IV fluid resuscitation)

4. LDH 32 times of upper limit of normal

5. Platelet count 2100,000/mm3

6. Serum Ca 27.5 mg/dL

7. CRP 315 mg/dL

8. Number of positive measures in SIRS criteria 33

9. Age 370 years

CT Grade by CECT

1. Extrapancreatic progression of inflammation

Anterior pararenal space 0 point

Root of mesocolon 1 point

Beyond lower pole of kidney 2 points

2. Hypoenhanced lesion of the pancreas

The pancreas is conveniently divided into three segments (head, body, and tail).

Localized in each segment or only surrounding the pancreas 0 point

Covers 2 segments 1 point

Occupies entire 2 segments or more 2 points

1 ? 2 = Total scores

Total score = 0 or 1 Grade 1

Total score = 2 Grade 2

Total score = 3 or more Grade 3

Assessment of severity

(1) If prognostic factors are scored as 3 points or more, or (2) If CT Grade grade is judged as Grade grade 2 or more, the severity grading is

evaluated to be as ‘‘severe’’.

Measures in SIRS diagnostic criteria: (1) Temperature[38�C or\36�C, (2) Heart rate[90 beats/min, (3) Respiratory rate[20 breaths/min or

PaCO2 \32 torr, (4) WBC [12,000 cells/mm3, \4,000 cells/mm3, or [10% immature (band) forms
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organ dysfunction, it is recommended that these criteria

become criteria for patient transfer to a specialist medical

facility.

The Santorini consensus conference (1999) [11] deter-

mined obesity (BMI [30 kg/m2), collection of pleural

effusion, APACHE II score of more than 6, APACHE O

Fig. 1 Degree of

extrapancreatic progression of

inflammation in acute

pancreatitis based on contrast-

enhanced computed

tomography. a Progression

within anterior pararenal space

(0 point), b progression to root

of mesocolon (1 point), c
progression to retroperitoneal

space beyond lower pole of

kidney (2 points)

Fig. 2 Extent of hypoenhanced

lesion of the pancreas based on

contrast-enhanced computed

tomography (CT). a
Hypoenhanced lesion is

localized in the tail of the

pancreas (0 point), b
hypoenhanced lesion is

localized in the entire tail and

part of the body of the pancreas

(1 point), c hypoenhanced lesion

is localized in the entire gland,

except for part of the tail of the

pancreas (2 points)

42 J Hepatobiliary Pancreat Sci (2010) 17:37–44

123



score (1 point is added to the APACHE II in cases of BMI

of 25–30 kg/m2 and 2 points in cases of BMI [30 kg/m2,

respectively) of more than 6, and CRP more than 15 mg/dL

as the severity criteria and recommended these as the

transfer criteria. The Practice Guidelines in Acute Pan-

creatitis (2006) [47] consider organ dysfunction as the most

important reason for transfer and assess that patients with

decreased blood pressure and renal failure(Cr [2.0 mg/

dL)who show no response to hypoxia in particular and the

initial fluid replacement should be transferred to the ICU

immediately. In cases of acute pancreatitis in elderly

patients with cardiac failure that require accurate

determination of the fluid replacement dosage the Practice

Guidelines also assess that those patients are indicated for

transfer to achieve improvement in hemodynamic

derangement. The Guidelines put forward � BMI more

than 30 kg/m2, ` oliguria (\50 ml/h), ´ tachycardia (heart

rate [HR],[120 bpm), ˆ encephalopathy, and ˜ increased

dosage of sedatives as conditions that require attention,

although emergency transfer is not needed.

Patients who have been assessed as having a prognostic

score of more than 3 points (severe cases) according to the

new Japanese criteria should be transferred to a medical

facility or to an ICU that is in a position to cope with acute

severe pancreatitis by providing ICU management, inter-

ventional radiology (IVR), continuous hemodiafiltration

(CHDF), and/or endoscopic sphincterotomy (EST).

Because cases with a prognostic score of 2 points or less

at the time of hospitalization often become worse

depending upon the clinical course, those cases that have

been assessed as being severe after repeated assessment of

the prognostic score on the basis of the criteria for severity

assessment, while receiving a sufficient dosage of fluid

replacement and careful follow up, are indicated for

transfer. Decision on the necessity for transfer should be

made by taking into consideration the influence on the

disease of the time spent for transfer.
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