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Urine amylase

Urine amylase has shown high sensitivity in a diagnosis of
acute pancreatitis in the past (Level 2b) [41]. However,
comparison with blood amylase and other blood pancreatic
enzymes found that, at present, measurements of urine
amylase have no superiority in diagnostic ability to mea-
surements of other blood pancreatic enzymes (Level 2b-3b)
[42, 43].

Blood esterase 1

Esterase 1 is characterized by keeping an abnormal high
level longer than any other pancreatic enzymes (Level
2b-3b) [44, 45], so its measurement is considered useful
when medical examination is conducted after a long time
has passed since the onset of the disease. A study reports
that blood esterase 1 has no additional value in the
diagnosis of acute pancreatitis and severity assessment
(Level 2b) [46]. However, it is also reported that esterase
1 is as suitable as amylase and lipase in terms of clinical
usefulness including sensitivity and specificity because
rapid and simple measurement has recently become pos-
sible (Table 1) [10].

Other blood pancreatic enzymes

Trypsin is a key enzyme involved in the onset of acute
pancreatitis and is inactivated rapidly by protease inhibitors
in the blood, so determination of its enzymatic activity is
difficult. However, it is determined as an antigen quantity
by an immunological method. Measurement of the blood
trypsin level in acute pancreatitis shows that it has high
sensitivity for acute pancreatitis (Level 2b-3b) [39, 47].
Furthermore, there are reports that blood phospholipase A2
(PLA2) increases remarkably in acute pancreatitis and its
level is correlated with the severity of the disease (Level
3b) (48, 49]. However, determination of both enzymes
depends upon the immunological method, which makes
rapid determination difficult. Therefore, their measurement
is not suitable for making a diagnosis of acute pancreatitis
in clinical settings.

Other urine pancreatic enzymes

Trypsinogen-2, one of the precursors of trypsin, belongs to
the group of pancreatic enzymes and is excreted into the
urine in the early phase of acute pancreatitis. Recently,
there are several studies that reported a method that uses a
stick resembling test paper to examine the presence or
absence of an elevated level of urine trypsinogen-2 within
5 min or so (Level 2b) [5, 7-9, 35, 50, 51]. Clinical value

of this method including its sensitivity and specificity is as
high as that of amylase and lipase (Table 7). Particularly,
recent studies report that sensitivity and negative predictive
value (NPV) are both 100% (5, 12, 50]. This is a rapid and
simple method, so its measurement is also a promising
procedure for general clinicians,

Diagnostic imaging

Plain chest-abdominal roenigenography

CQ4  Is plain chest-abdominal roentgenography necessary
for the diagnosis of acute pancreatitis?

Plain  chest-abdominal roentgenography is necessary
when acute pancreatitis is suspected (Recommendation A)

Because both plain chest and abdominal roentgenographic
findings associated with acute pancreatitis are not specific,
it is impossible to make a diagnosis of acute pancreatitis
using this method (Level 4) [52). However, plain chest and
abdominal roentgenography is a crucial test in patients with
acute pancreatitis for the differential diagnosis from other
diseases such as alimentary tract perforation as well as for
assessing the clinical course.

Findings in acute pancreatitis detected by plain X-ray
examinations include images of ileus, colon cut-off signs,
images of localized sentinel loop signs in the left upper
abdomen, images of dilated duodenal loops and gas col-
lection, and images of retroperitoneal gas collection. Colon
cut-off signs are reported to be a result that the narrowing
of the inner spaces of colon by the spread of inflammation
arises from the extension of fiuid collection and fat necrosis
as far as the transverse mesocolon, phrenicocolic ligaments
and the left or right anterior paranephric cavities, causes
the dilatation of the mouth side of the colon [53-55] (Level
4). Most of the colon cut-off signs are observed in the
splenic flexura or descending colon, followed by the
transverse colon. Findings detected by plain chest and
abdominal X-ray examinations include images suggesting
the presence of such conditions as collection of pleural
effusion, acute respiratory distress syndrome (ARDS) and
pneumonia.

Ultrasonography

CQS5 Is ultrasonography necessary for the diagnosis of acute
pancreatitis?

When acute pancreatitis is suspected, ultrasonography is
necessary (Recommendation A)

Ultrasonography is one of the tests to be performed at
first in every patient in whom acute pancreatitis is
suspected.
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MRI but T2-enhanced MRI imaging enables visualization of the
pancreas clearly in accordance with the severity of edema.
CQ7 In which cases is MRI useful in makiﬁga diagnosis of Also, MRI has diagnostic ability similar to that of CT in
acute pancreatitis? making a diagnosis of parapancreatic fluid collection and
hypertrophy of the anterior renal fascia [62, 63] (Fig. 5).
Although differentiation by CT of parapancreatic fatty
necrosis from fluid collection may be difficult in some
cases, MRI enables clear differentiation of fatty necrosis
A diagnosis of edematous pancreatitis by CT is difficult  from fluid according to signal strength (compared with
when it is not accompanied by enlargement of the pancreas fluid, fatty necrosis presents higher signals in Ti-enhanced
imaging and mildly low signals in T2-enhanced imaging)
[62, 64, 65]. Hemorrhagic fatty necrosis that presents a
high signal particularly in fat-saturation T1-enhanced
imaging can be diagnosed relatively easily (Fig. 6). Gd-
DTPA dynamic MRI imaging is able to depict foci of
pancreatic necrosis as a hyperchromatic area [66, 67].

MRI is useful in making a diagnosis of biliary stones
causing pancreatitis and hemorrhagic pancreatic necrosis
(Recommendation B)

Endoscopic retrograde cholangiopancreatography
(ERCP)

CQ8 Is ERCP necessary for the diagnosis of acute
pancreatitis?

ERCP is not used for the purpose of making a diagnosis
of acute pancreatitis itself (Recommendation D) Note: As
Fig. 1 Plain CT shows fluid in the parapancreatic cavities (small  Jar as a disease such as gallstone-induced pancreatitis is
arrows) and pseudocyst formation in the pancreatic tail (Jarge arrow)

Fig. 2 Plain CT shows
enlargement of the pancreatic
body (a). Contrast-enhanced CT
shows pancreatic necrosis as
unenhanced area (arrows) ()

Fig. 3 Plain CT (a) and
contrast-enhanced CT (b) show
fatty necrosis (arrows) in
mesentery
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concerned, ERCP is often performed on the assumption
that endoscopic treatment is to be delivered.

Adverse events associated with endoscopic retrograde
cholangiopancreatography (ERCP) are reported, so ERCP
is not used for the diagnosis of acule pancreatitis itself
(Level 2b) [68, 69].

Fig. 4 Plain CT shows gas image caused by infection with gas-
forming bacteria, in and around the pancreas

Fig. 5 T2-enhanced MRI imaging shows a mildly high signal of the
pancreatic parenchyma (black arrows) and a high signal of parapan-
creatic fluid collection (white arrows), in edematous pancreatitis with
mild enlargement of the pancreas

Fig. 6 Plain CT (a) and T1-
enhanced MRI imaging (b).
Parapancreatic fatty necrosis
can be differentiated from fluid
collection by fat-saturation T!-
enhanced MRI imaging.
Hemorrhagic fatty necrosis
showed as fluid collection by
plain CT (a white arrows)
presents a high signal in fat-
saturation T1-enhanced imaging
(b black arrows)
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Etiologic diagnosis

Necessity and significance of etiologic diagnosis

i CQ9 What is the purpose of etiologic diagnosis? }

The purpose of etiologic diagnosis is deciding treatment
policy in acute pancreatitis by elucidating causes of the
disease condition. Treatments for these causes are also
important in achieving resolution of acute pancreatitis
and preventing recurrence of pancreatifis (Recommen-
dation A)

As soon as a diagnosis of acute pancreatitis has been made,
etiologic diagnosis should be made. Especially, the diag-
nosis of gallstone-induced pancreatitis should be given top
priority as it is related closely to treatment policy including
the assessment of whether endoscopic papillary treatment
should be conducted or not. Etiologic diagnosis should be
made immediately because treatment differs depending
upon the causes of diseases including gallstone, hyperli-
pemia, trauma, incomplete fusion of the pancreatic duct,
autoimmunity, hyperfunction of the parathyroid gland, and
tumors of the pancreaticobiliary system. Pancreatic cancer
and intrapancreatic papillary mucous tumor is likely to be
associated with acute pancreatitis, so imaging examinations
should be conducted.

CQ10  Which tests are necessary for the diagnosis of gallstone-
induced acute pancreatitis?

Hematological examinations and ultrasonography should
be performed in the first place (Recommendation A)

Presence of jaundice, elevated levels of ALP, yGTP and
transamylase detected by blood tests and the presence of
common bile duct stones and gallbladder stones visualized
by extracorporeal US (EUS henceforth) lead to the suspi-
cion of gallstone-induced acute pancreatitis. However,
many of the stones in the common bile duct are small-sized
‘passed stones’ that induce acute pancreatitis and that have
already been excreted from the papilla to the duodenum, so
visualization of these stones by US may be difficult in
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some cases. This often makes difficult the diagnosis of
gallstone-induced acute pancreatitis.

Combination of US and blood tests yields a sensitivity
of 95-98%, specificity of 100%, positive likelihood ratio of
o and negative likelihood ratio of 20.0-50.0, which
enables the etiologic diagnosis of gallstone-induced acute
pancreatitis (Level 2b) [70-72]. Not all cases involved are
necessarily visnalized by US, so US should be conducted
repeatedly or MRCP, BUS, or ERCP (on the assumption
that endoscopic papillary treatment is to be provided)
should be conducted.

Personal and family history 1aking

Checking is necessary for past history of alcohol con-
sumption, gallstone and hyperlipemia, and the presence or
absence of tests and procedures involved in the onset of
pancreatitis including ERCP, endoscopic papillary treat-
ment, surgery and use of drugs.

Blood tests

Levels of bilirubin, transamylase (ALT, AST) and ALP
should be measured in all cases to differentiate gallstone-
induced acute pancreatitis from other acute pancreatitis
[70]. There is a high possibility that gallstone-induced
acute pancreatitis is present when blood ALT is over
150 IU/L (48-93% for sensitivity,34-96% for specificity,
1.4-12.0 for positive likelihood ratio, and 1.8-4.9 for
negative likelihood ratio) (Level 1¢c—2b) [73, 74], or when
abnormal values were detected by blood tests in more than
three of the items including bilirubin, ALP, yGTP, ALT,
ALT/AST (85% for sensitivity, 69% for specificity, 2.7 for
positive likelihood ratio, and 4.6 for negative likelihood
ratio) [71].

When the level of blood neutral fat exceeds 1000 mg/
dL, there is a possibility that hyperlipemia is the cause of
acute pancreatitis and when pancreatitis is accompanied by
hypercalcemia, hyperfunction of the parathyroid gland is
likely to be a cause [70].

Ultrasonography

Ultrasonography is useful in visualizing abnormal findings
associated with the etiology of acute pancreatitis such as
biliary stones and common bile duct dilatation. However,
the ability of US to visualize the common bile duct
decreases in acute pancreatitis due to intestinal gas imag-
ing. The rate of US to visualize common bile duct stones
differs from report to report (20-90%), so gallstone-
induced pancreatitis should not be ruled out even if US has
failed to detect biliary stones and bile duct dilatation (Level
1b—4) [75-77].
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CT is useful in the diagnosis of a pancreatic cancer and
intrapancreatic papillary mucous tumor as a possible cause
of acute pancreatitis along with acute worsening of chronic
pancreatitis and traumatic pancreatitis. Because CT is not
able to visualize biliary stones in many cases (40-53% for
sensitivity), it is not suitable for diagnosing gallstone-
induced acute pancreatitis (Level 1b) {71, 77].

MRI/MRCP

Compared with ERCP, MRCP enables visualization of, less
invasively and without manipulation of the papilla and use
of contrast media, the pancreatic duct and bile duct in a
relatively early phase of the disease without carrying the
risk of worsening the condition of acute pancreatitis.
MRCP should be conducted aggressively when the pres-
ence of biliary stones is not certain according to US and CT
(Level 3) [78-80]. The sensitivity to visualize common bile
duct stones is 20% for CT, and 40% for MRCP, respec-
tively, but it is 80% for MRI/MRCP. There is an opinion
that recommends MRI/MRCP as a procedure for deter-
mining the indications for endoscopic papillary treatment
(ERCP/ES) [69]. MRCP treated with MIP alone is likely to
fail to detect small biliary stones, so the presence or
absence of bile stones should be judged by all means, using
as references original MRCP images and thin-sliced T2-
enhanced images visualized from multiple directions, MR/
MRCP that visualizes an anomalous arrangement of the
pancreaticobiliary tract and incomplete fusion of the pan-
creatic duct besides bile stones is useful in the etiologic
diagnosis of acute pancreatitis (Level 4) [73, 81, 82].

EUS

EUS is superior to US in terms of the ability to visualize
common bile duct stones (Level 1b-2b) [75, 83, 84]. EUS
is indicated when extracorporeal US is not able to identify
common bile duct stones after an attack has subsided. In
cases where US has failed to elucidate the etiology, visu-
alization of common bile duct stones is made possible by
EUS in 59-78% of those cases (Level 1b-3b) [83, 85, 86].
There is a report showing that by performing EUS in cases
where causes were not known by blood tests, US or CT,
common bile duct stones were identified in 77.8% of those
cases (Level 2b) [84]. Besides biliary stones, EUS is able to
make a diagnosis of chronic pancreatitis, pancreatic cancer,
intrapancreatic papillary mucous tumor, an anomalous
arrangement of the pancreaticobiliary duct and incomplete
fusion of the pancreatic duct. Therefore, this procedure is
useful in making an etiologic diagnosis of acute pancrea-
titis (Level 1b-3b) {85, 86].
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ERCP

ERCP performed at the time of an attack of acute pan-
crealitis carries a risk of worsening pancreatitis further.
However, in gallstone-induced pancreatitis, when the
presence of common bile duct stones is suspected along
with jaundice and hepatic disorders, ERCP should be per-
formed on the assumption of endoscopic treatment for
biliary stones. When ERCP/ES is not available, patients
should be transferred to a medical facility that is in a
position to perform ERCP/ES. When gallstone-induced
acute pancreatitis is suspected, elective ERCP should be
conducted after recovery from pancreatitis because there is
a possibility that common bile duct stones not visualized by
other procedures are present (Level 3b) [§7]. Besides bile
stones, elective ERCP is also able to make an etiologic
diagnosis of anatomic anomalies (an anomalous arrange-
ment of the pancreaticobiliary duct, incomplete fusion of
the pancreatic duct, obstruction of the accessory pancreatic
duct, and long common channel [88]) and tumors.
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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
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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.
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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 pancrealtitis 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.
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CQL. 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 parami-
eter that suggests the worsening of pancreatitis (Level lc—
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 [m?]) 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/m?* (Level
2¢-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/m?® 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). (Reconmmendation 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
comnmon 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 o 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 b, 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 &
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 systemn 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
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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) <—3 mEq/L or shock: (systolic
blood pressure <80 mmHg), (2) PaO, <60 mmHg (room
air) or requiring respirator management, (3) blood urea
nitrogen (BUN) 240 mg/dl (or creatinine [Cr] 22.0 mg/dl)
or oliguria after fluid replacement, (4) lactic dehydrogenase
(LDH) 22 times of upper limit of normal, (5) platelet count
<10 x 10%mm?, (6) Ca 7.5 mg/dl, (7) CRP 215 mg/dl,
(8) number of positive measures in SIRS criteria =3, and
(9) age 270 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 mottality 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 gradel,
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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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)

. LDH =2 times of upper limit of normal

. Platelet count _§100,000/mm3

. Serum Ca £7.5 mg/dL

. CRP =15 mg/dL

. Nurmmber of positive measures in SIRS criteria =3

N Y T N

. Age 270 years

. Base BExcess £3 mEq/L or shock (systolic blood pressure <80 mmHg)

. Pa0O, <60 mmHg (room air) or respiratory failure (respirator management is needed)
BUN 240 mg/dL (or Cr 22.0 mg/dL) or oliguria (daily wrine output <400 mL even after IV fluid resuscitation)

CT Grade by CECT

1. Bxtrapancreatic progression of inflammation
Anterior pararenal space
Root of mesocolon
Beyond lower pole of kidney

2. Hypoenhanced lesion of the pancreas

0 point
| point
2 points

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

Localized in each segment or only surrounding the pancreas
Covers 2 segments
Occupies entire 2 segments or more
1 4 2 = Total scores
Total score = 0 or |
Total score = 2

Total score = 3 or more

0 point
1 point
2 points

Grade 1
Grade 2
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
PaCO, <32 torr, (4) WBC >12,000 cells/mm’, <4,000 cells/mm?, or >10% immature (band) forms

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
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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
>3) 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

@ Springer
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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), ¢
progression Lo retroperitoneal
space beyond lower pole of
kidney (2 points)
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Fig. 2 Extent of hypoenhanced
lesion of the pancreas based on
contrast-enhanced computed
tomography (CT). a
Hypoenhanced iesion 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), ¢ hypoenhanced lesion
is localized in the entire gland,
except for part of the tail of the
pancreas (2 points)

organ dysfunction, it is recommended that these criteria The Santorini consensus conference (1999) [11] deter-

become criteria for patient transfer to a specialist medical  mined obesity (BMI >30 kg/m?), collection of pleural

facility. effusion, APACHE Il score of more than 6, APACHE O
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D Grade 1

D Grade 2

 Grade 3

S1point:Grade 1
2points:Grade 2
3points £:Grade 3

Hypoenhaced lesion of the pancreas

Fig. 3 Schematic matrix of progression of acute pancreatitis. CT
Grade is a classification of severity assessment made by combining
two factors: the degree of extrapancreatic progression of inflamma-
tion and the extent of hypoenhanced lesion of the pancreas based on
contrast-enhanced CT. Ant., Anterior

score (1 point is added to the APACHE II in cases of BMI
of 25-30 kg/m* and 2 points in cases of BMI >30 kg/m?,
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/mz, @ oliguria (<50 mi/h), @ tachycardia (heart
rate [HR], >120 bpm), @ encephalopathy, and ® increased
dosage of sedatives as conditions that require attention,
although emergency transfer is not needed.

Patients who have been assessed ag 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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Abstract Patients who have been diagnosed as having
acute pancreatitis should be, on principle, hospitalized.
Crucial fundamental management is required soon after a
diagnosis of acute pancreatitis has been made and includes
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monitoring of the conscious state, the respiratory and car-
diovascular system, the urinary output, adequate fluid
replacement and pain control. Along with such manage-
ment, etiologic diagnosis and severity assessment should
be conducted. Patients with a diagnosis of severe acute
pancreatitis should be transferred to a medical facility
where intensive respiratory and cardiovascular manage-
ment as well as interventional treatment, blood purification
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therapy and nutritional support are available. The disease
condition in acute pancreatitis changes every moment and
even symptoms that are mild at the time of diagnosis may
become severe later. Therefore, severity assessment should
be conducted repeatedly at least within 48 h following
diagnosis. An adequate dose of fluid replacement is
essential to stabilize cardiovascular dynamics and the dose
should be adjusted while assessing circulatory dynamics
constantly. A large dose of fluid replacement is usually
required in patients with severe acute pancreatitis. Pro-
phylactic antibiotic administration is recommended to
prevent infectious complications in patients with severe
acute pancreatitis. Although the efficacy of intravenous
administration of protease inhibitors is still a matter of
controversy, there is a consensus in Japan that a large dose
of a synthetic protease inhibitor should be given to patients
with severe acute pancreatitis in order to prevent organ
failure and other complications. Enteral feeding is superior
to parenteral nutrition when it comes to the nutritional
support of patients with severe acute pancreatitis. The JPN
Guidelines recommend, as optional continuous regional
arterial infusion and blood purification therapy.

Keywords Acute pancreatitis - Guidelines -
Prophylactic antibiotics - Nutritional support -
Protease inhibitor

Introduction

Acute pancreatitis is potentially a fatal disease and its
mortality rate is 2.1-7.8%. In 10-20% of patients with
acute pancreatitis, the disease becomes severe and the
mortality rate associated with acute pancreatitis increases
up to 14-25% if the disease is aggravated [1]. The prog-
nosis of acute pancreatitis is determined by two factors
including organ failure and pancreatic necrosis.

Patients with a diagnosis of acute pancreatitis should be
hospitalized. Initial treatment should be started as soon as
possible. Adequate respiratory and cardiovascular moni-
toring is crucial involving the conscious state, temperature,
pulse rate, blood pressure, urinary output, respiratory fre-
quency, and oxygen saturation. Initial treatment and ade-
quate monitoring should be continued while patients are
being transferred from the emergency room to a sick ward
and from a clinic to a general hospital. Initial treatment
includes fasting, adequate dose of fluid replacement and
sufficient pain relief. Along with the etiologic diagnosis of
acute pancreatitis, severity assessment of acute pancreatitis
should be conducted based on the severity scoring system
of acute pancreatitis of the Japanese Ministry of Health,
Labour, and Welfare (2008). Acute pancreatitis can
become severe even if it is mild at the initial visit of a
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patient, so repeated severity assessment is crucial. Strict
respiratory and cardiovascular management is required in
patients with a diagnosis of severe acute pancreatitis, so
transference to a medical facility should be considered
where intensive care, interventional treatment, blood
purification therapy and nutritional support are available.
Prophylactic antibiotic administration is recommended for
severe acute pancreatitis. There is no consensus on the
usefulness of protease inhibitors. Enteral nutrition initiated
in the early phase of the disease is superior to intravenous
hyperalimentation.

Principles of medical management for acute
pancreatitis

Clinical Question (CQ) 1. What are the parameters
for adequate dose of fluid replacement as the initial
treatment of acute pancreatitis?

Initial fluid replacement should be performed to secure,
as its target, stable cardiovascular dynamics with an
average blood pressure of more than 65 mmHg as their
parameters and the urinary output of 0.5-1 mi/kg/h.
(Recommendation A)

In acute pancreatitis, increased vascular permeability and
decreased colloid osmotic pressure give rise to a leakage of
extracellular fluid into the peripancreas, the retroperitoneum as
well as into the abdominal and thoracic cavities, which results
in a loss of a large volume of the circulating plasma. Acute
cardiovascular disorders brought about in this manner are one
of the causes of aggravated initial condition of acute pancre-
atitis. Therefore, it is mandatory to stabilize the cardiovascular
dynamics mainly through replacing a sufficient dose of
extracellular fluid initiated in the early phase of the disease.

Calcium and potassium chloride should be replaced if
deficiencies arise. Hyperglycemia is managed with insulin
as needed. In patients with severe acute pancreatitis, con-
tinuous monitoring of central venous pressure or pulmon-
ary wedge pressure, blood gas analysis, and electrolyte
measurement is crucial to determining the adequate volume
that must be replaced. Oxygen is administered as needed to
maintain at least 95% oxygen saturation,

A recent report shows that excessive fluid replacement
that has been conducted rapidly and continuously for a long
time despite the presence of acute pancreatitis has adverse
effects on the prognosis (Level 2b) [2]. When the initial
treatment is delivered, repeated assessment of the cardio-
vascular dynamics should be conducted. Immediately after
the start of treatment in particular, the assessment should
be conducted every 4-6 h and the transfusion speed should
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be adjusted so that an adequate dose of fluid can be
achieved.

[ CQ 2. Is pain control by analgesia necessary? J

The pain associated with acute pancreatitis is severe and
persistent, so pain control is crucial in the management of
acute pancreatitis. (Recommendation A)

The pain associated with acute pancreatitis may cause
anxiety in patients and adversely affect their clinical
course; this may include respiratory distress, which should
be relieved shortly after it develops. The nonnarcotic
analgesic buprenorphine has an effect superior to procaine,
and, unlike procaine, it does not exacerbate the pathology
of acute pancreatitis by including contracting of the
sphincter of Oddi (Level 1b) [3]. Pentazocine has an
analgesic effect superior to that of procaine (Level 1b) [4].
According to an randomized controlled trial (RCT) com-
paring metamizole and morphine, the analgesic effect was
similar for both agents (Level 2b) [S].

CQ 3. Are nasogastric suction and use of H, blockers
necessary?

Nasogastric suction is not necessary in mild acute pan-
creatitis except for cases that are accompanied by para-
Iytic ileus and frequent vomiting. H, blockers are not
required in an acute pancreatitis except for cases
accompanying acute gastric mucosal lesion and hemor-
rhagic ulcer. On the contrary, H, blockers may increase
the incidence of complications and prolong the duration
of pain. (Recommendation D)

There are no definitive studies in humans to support the
opinion that nasogastric suction is useful to the pancreas at
rest in patients with acute pancreatitis. RCTs in patients
with mild to moderate acute pancreatitis have shown no
ameliorating effect of gastric suction on the clinical course
by, for example, alleviating pain or shortening the hospital
stay (Level 1b) [6-13]. Rather, there are some reports
claiming that nasogastric suction may prolong the period of
abdominal pain and nausea (Level 1b) [9-12]. The place-
ment of a nasogastric tube in patients with acute pancrea-
fitis is unnecessary unless the disease is associated with
paralytic ileus and/or frequent vomiting.

There are no reports suggesting that cimetidine, an Hp
blocker, might ameliorate the clinical course of acute
pancreatitis (Level 1b) [12-16]. According to a systematic
review (Level la) [17], use of cimetidine resulted in a
tendency to increase the incidence of complications asso-
ciated with acute pancreatitis and to prolong the duration of
pain. There are no reports of RCTs to date that examined

the efficacy of proton pump inhibitors (PPI) in acute
pancreatitis.

However, treatment with an H, blocker or a PPI should
be considered when a patient with acute pancreatitis
develops a stress ulcer or acute gastric mucosal lesion.

CQ 4. Is the prophylactic administration of antibiotics
in severe acute pancreatitis effective in preventing
bacterial infections?

Prophylactic administration of broad-spectrum antibiot-
ics with good tissue penetration in severe acute pancre-
atitis is effective in reducing the frequency of
complications related to infections. (Recommendation B)

Pancreatic and extrapancreatic infections are a determining
factor leading to death in severe acute pancreatitis. The
mortality rate of patients with infected pancreatic necrosis
or sepsis is extremely high, and antibiotic prophylaxis has
been recommended to prevent infectious complications in
severe acute pancreatitis. Three RCTs of the antibiotic
ampicillin conducted in the 1970s showed that it did not
reduce the frequency of infectious complications (Level
1b) [18-20]. A human study investigating pancreatic tissue
penetration by antibiotics such as ciprofloxacin, ofloxacin,
imipenem, and pefloxacine (pefloxacin) provided sufficient
tissue concentration in the pancreas [21]. Four RCTs
(Level 1b) [22-25] of the prophylactic effect of antibiotics
demonsirated that broad-spectrum antibiotics with good
pancreatic tissue penetration decreased the incidence of
infectious complications and the mortality rate. RCTs
investigating the prophylactic effects of imipenem dem-
onstrated that imipenem decreased the occurrence of
infectious pancreatic complications (Level 1b) [26, 27].
Two RCTs (Level 1b) [28, 29] that investigated the pro-
phylactic effects of meropenem also showed a decrease in
the occurrence of infectious complications and the occur-
rence of pancreatic infections, complications, or mortality
was similar as that of imipenem [28].

On the other hand, a placebo-controlled, double-blind
trial of ciprofloxacin + metronidazole in patients with
predicted severe acute pancreatitis showed that prophy-
lactic administration of these antibiotics did not prevent
pancreatic infection (Level 1b) [30]. According to an RCT
that examined the prophylactic effects of meropenem in
patients with necrotizing pancreatitis, the incidence and
mortality rates of pancreatic infections and the rate of cases
that required surgical intervention were not different from
those in a placebo-controlled group (Level 1a) [31).

Meta-analyses (Level la) [32-37] concerning these
RCTs demonstrated a decrease in the mortality rate asso-
ciated with the prophylactic use of wide-spectrum
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antibiotics with good tissue penetration into the pancreatic
tissue [32-35] and in the incidence of infectious compli-
cations [33, 34]. On the other hand, there are meta-analyses
(Level 1a) {36, 37] showing that no decrease was observed
both in the mortality rate and the incidence of infectious
complications. The reason for such inconsistent results is
the difference in diagnostic criteria from institution to
institution. RCTs of higher quality should eventually be
conducted for further examination.

Selective digestive decontamination (SDD) has also
been reported as a means of antibiotic prophylaxis in
severe acute pancreatitis (Level 1b) [38]. Although SDD
was reported in the 1980s as a method of preventing
respiratory tract infection in patients with multiple tranma
[39], only one RCT assessed SDD in severe acute pan-
creatitis (Level 1b) (38]. In that trial, antibiotics were given
orally, enterally, and intravenously, as well as being
applied topically to the gums and tracheotomy site. SDD
significantly reduced the frequency of infectious pancreatic
complications compared with that in the control groups,
and multivariate analysis with severity assessment dem-
onstrated a reduced mortality rate for SDD. In principle,
SDD offers comprehensive infection management, not only
by the enteral administration of nonabsorptive ageuts but
also by the prevention of systemic infection through ster-
ilization of the oral cavity, as well as by intravenous
antibiotic administration and continuous surveillance cul-
tures of the oral cavily and rectum.

Although the prophylactic application of broad-spec-
trum antibiotics reduces the incidence of infectious
complications in severe acute pancreatitis, fungal infec-
tion in pancreatic necrosis is increasing (Level 2b) [40-
45]. The mortality rate of infected pancreatic necrosis
complicated by fungal infection is higher than the mor-
tality rate in the absence of fungal infection (Level 2b)
[40-45]. A human study reported that the antifungal agent
fluconazole had good penetration into pancreatic tissue
(Level 2b) {46], and clinical studies have demonstrated
that the prophylactic administration of fluconazole
reduced the incidence of fungal infection in patients with
severe acute pancreatitis (Level 2b) [44-47]. However,
there have been no reliable RCTs of the prophylactic
administration of antifungal agents in patients with pan-
creatic necrosis, and the efficacy of antifungal agents has
yet to be investigated in an RCT.

CQ 5. Is the continuous infusion of a large dose of
protease inhibitors effective in severe acute
pancreatitis?

Continuous intravenous infusion of a large dose of pro-
fease inhibitors may reduce the mortality rate of severe
acute pancreatitis and the frequency of complications in
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the early phase of severe acute pancreatitis. (Recom-
mendation C1)

In the 1960s, the protease inhibitor aprotinin was widely
used to treat severe acute pancreatitis, but the drug failed (o
demonstrate clinical efficacy in three RCTs (Level 1b) [48-
50]. The efficacy of the synthetic protease inhibitor ga-
bexate mesilate was investigated in five RCTs (Level 1b)
[51-55], but a meta-analysis of four of them [51-54]
showed no reduction in the frequency of surgical inter-
vention or in the mortality rate, although the incidence of
complications was reduced (Level 1a) [56]. However, the
remaining RCT (Level 1b) [55], the results of which were
published in 2000, showed that continuous intravenous
administration of gabexate mesilate (2400 mg/day) for
7 days significantly reduced the frequency of complica-
tions and the mortality rate. According to a meta-analysis
(Level 1a) [57] of ten RCTs (6 trials of gabexate mesilate
[51-53, 55, 58, 59] and 4 trials of aprotinin [49, 50, 60,
611) reported in 2004, use of protease inhibitors did not
lead to a decreased mortality rate in patients with acute
pancreatitis. On the other hand, a meta-analysis concerning
the data sampled from patients with moderate ~ severe
acute pancreatitis showed that the mortality rate decreased
significantly owing to the infusion of protease inhibitors,
Since the efficacy of protease inhibitors in severe acute
pancreatitis is still a matter of controversy, their use was
classified into recommendation grade “B” in the JPN GL
2007 but it was changed to “C1” in the present edition.

CQ 6. Is enteral nutrition initiated in the early phase
of severe acute pancreatitis more useful than
intravenous hyperalimentation?

If there is no ileus, enteral nutrition initiated in the early
phase of severe acute pancreatitis is superior to intrave-
nous hyperalimentation. (Recommendation B)

Clinical trials of nutritional management in acute pancre-
atitis have shown that enteral nutrition is more useful than
total parenteral nutrition in terms of ability to alleviate the
inflammatory response and reduce the incidence of infec-
tion, frequency of surgery, and medical costs. A meta-
analysis (Level 1a) [62] of six RCTs (263 cases; Level 1b)
[63~68]-—which compared two methods of nutritional
management of acute pancreatitis (total parental nutritional
and enteral nutrition)—showed that enteral nutrition
reduced the frequency of infection, surgery, and the length
of hospital stay. However, there was no difference in the
mortality rate or incidence of complications other than
infection.

According to an RCT concerning severe pancreatitis
(Level 1b) [65], medical costs per capita in patients who
underwent enteral nutrition were one-third of those in



