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Abstract Pancreatitis remains the most common severe
complication of endoscopic retrograde cholangiopancrea-
tography (ERCP). Detailed information about the findings
of previous studies concerning post-ERCP pancreatitis has
not been utilized sufficiently. The purpose of the present

This article is based on the studies first reported in the JPN guidelines
for the management of acute pancreatitis. 3rd ed. JPN Guidelines 2010
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article was to present guidelines for the diagnostic criteria
of post-ERCP pancreatitis, and its incidence, risk factors,
and prophylactic procedures that are supported by evi-
dence. To achieve this purpose, a critical examination was
made of the articles on post-ERCP pancreatitis, based on
the data obtained by research studies published up to 2009.
At present, there are no standardized diagnostic criteria for
post-ERCP pancreatitis. It is appropriate that post-ERCP
pancreatitis is defined as acute pancrealitis that has
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developed following ERCP, and its diagnosis and severity
assessment should be made according to the diagnostic
criteria and severity assessment of the Japanese Ministry of
Health, Labour and Welfare. The incidence of acute pan-
creatitis associated with diagnostic and therapeutic ERCP
is 0.4-1.5 and 1.6-5.4%, respectively. Endoscopic papil-
lary balloon dilation is associated with a high risk of acute
pancreatitis compared with endoscopic sphincterotomy. It
was made clear that important risk factors include dys-
function of the Qddj sphincter, being of the female sex,
past history of post-ERCP pancreatitis, and performance of
pancreaticography. Temporary prophylactic placement of
pancreatic stents in the high-risk group is useful for the
prevention of post-ERCP pancreatitis [odds ratio (OR) 3.2,
95% confidence interval (CI) 1.6-6.4, number needed to
treat (NNT) 10]. Use of nonsteroidal anti-inflammatory
drugs (NSAIDs) is associated with a reduction in the
development of post-ERCP pancreatitis (OR 0.46, 95% C1
0.32-0.65). Single rectal administration of NSAIDs is
useful for the prevention of post-ERCP pancreatitis [rela-
tive risk (RR) 0.36, 95% CI 0.22-0.60, NNT 15] and
decreases the development of pancreatitis in both the low-
risk group (RR 0.29, 95% CI 0.12-0.71) and the high-risk
group (RR 0.40, 95% CI 0.23-0.72) of post-ERCP pan-
creatitis. As for somatostatin, a bolus injection may be
most useful compared with short- or long-term infusion
(OR 0.271, 95% CI 0.138-0.536, risk difference 8.2%,
95% CI 4.4-12.0%). The usefulness of gabexate mesilate
was not apparent in any of the following conditions: acute
pancreatitis (control 5,7 vs. 4.8% for gabexate mesilate),
hyperamylasemia (40.6 vs. 36.9%), and abdominal pain
(1.7 vs. 8.9%). Formulation of diagnostic criteria for post-
ERCP pancreatitis is needed. Temporary prophylactic
placement of pancreatic stents in the high-risk group offers
the most promise as a means of preventing post-ERCP
pancreatitis. As for pharmacological attempts, there are
high expectations concerning NSAIDs because they are
excellent in terms of cost-effectiveness, ease of use, and
safety. There was no evidence of effective prophylaxis with
the use of protease inhibitors, especially gabexate mesilate.

Keywords Post-endoscopic retrograde
cholangiopancreatography (ERCP) pancreatitis -
Pancreatitis - Guidelines - ERCP - Complications

Introduction

The first edition of the Guidelines for the Management of
Acute Pancreatitis that was based on evidence was pub-
lished in 2003 with the cooperation of the Japanese Society
of Abdominal Emergency Medicine, the Japan Pancreas
Society, and a Research Group of the Ministry of Health,

Labour and Welfare of Japan, An English-language version
of the Guidelines was published in 2006 [1). A revised
second edition was published in 2007 on the basis of a
detailed examination mainly of new related studies that had
been reported since 2003, In 2008, a revision was made of
the Japanese diagnostic criteria and the criteria for severity
assessment. Accordingly, a third Japanese edition that
included the latest evidence was prepared [2].

Pancreatitis remains the most common severe compli-
cation of endoscopic retrograde cholangiopancreatography
(ERCP) and there are many studies that report on its inci-
dence, risk factors, and prophylactic procedures. However,
detailed information about previous reports has not been
utilized sufficiently in Japan. There is a possibility that
diagnostic examinations will be insufficient or that adequate
prophylactic treatment may not be delivered to high-risk
patients. A chapter on the management of post-ERCP
pancreatitis was included de novo in the third edition of the
Guidelines for the Management of Acute Pancreatitis [2].

In the present article, we present the results of a search
for references, mainly of studies published until January
2009, through PubMed and the internet edition of the
Japana Centra Revuo Medicina; we collected and included
references concerning the diagnostic criteria, incidence, risk
factors, and prevention of post-ERCP pancreatitis. Further
search for references was conducted in a manual fashion as
needed. Critical appraisals of references obtained through
these procedures were made. Evidence obtained was put in
order and recommended management procedures were
formulated taking into account the opinions of specialists
and actual medical circumstances. The evidence obtained
from each item was evaluated in accordance with the sci-
entific classification method used at the Cochrane Library
(Level and Recommendation) [3]. The recommendation
grades were classified in A, B, Cl, C2, D {4].

Diagnosis of post-ERCP pancreatitis

CQ1: Are there any diagnostic criteria for post-
ERCP pancreatitis ?

There are no standardized diagnostic criteria.

Post-ERCP pancreatitis refers to a condition that presents with
clinical signs of acute pancreatitis following ERCP and is
accompanied by elevated levels of pancreatic enzymes,
although, according to present knowledge, there are no stan-
dardized criteria for the timing of blood collection and the
cutoff values of pancreatic enzymes. As for the diagnostic
criteria, the severity classification by Cotton et al. (5] (Table 1;
Level 5) is generally used, although there are problems asso-
ciated with promptness in diagnosis and inability of severity
assessment to be made in the early phase of the disease,
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Table 1 Severity classification of post-ERCP pancreatitis by Cotton
et al.

Mild Moderate Severe

Clinical pancreatitis, Pancreatitis Hospitalization for
amylase at least 3 requiring mote than 10 days,
times normal at more  hospitalization or hemorrhagic
than 24 h after the of 4-10 days pancreatitis, necrosis,

procedure, requiring
admission or
prolongation of
planned admission to
2-3 days

or pseudocyst, or
intervention
(percutaneous
drainage or surgery)

From Ref. {5] with some modification
ERCP Endoscopic retrograde cholangiopancreatography

According to present knowledge, post-ERCP pancreatitis
is defined as acute pancreatitis that has occurred de novo
following ERCP. The diagnosis and severity assessment of
post-ERCP pancreatitis in Japan should be made according
to the diagnostic criteria for acute pancreatitis and the cri-
teria for severily assessment of the Japanese Ministry of
Health, Labour and Welfare. Prior endoscopic procedures
that induce pancreatitis include endoscopic sphincterotomy
(ES) and endoscopic papillary balloon dilation (EPBD).

Incidence of post-ERCP pancreatitis

There ate several reports on the incidence of complications
associated with diagnostic ERCP and therapeutic ERCP in
which ES or EPBD is undertaken simultaneously. The inci-
dence of acute pancreatitis associated with the use of diag-
nostic ERCP is reported to be 0.4-1.5% (Level 2b) [6-8].
The incidence of acute pancreatitis induced by therapeutic
ERCP is high compared with that induced by diagnostic
ERCP (Level 1b-2b) [9, 10] at 1.6-5.4% (Level 1b-2b) {6, 7,
9-11] and that of severe acute pancreatitis induced by
diagnostic ERCP is 0.4-0.7% (Level 2b-4) (8, 12]. The risk
of acute pancreatitis associated with EPBD is high compared
with that associated with ES [relative risk (RR) 1.98, 95%
confidence interval (CI) 1.35-2.90] (Level 1a) [13].
According to studies of 21 medical facilities in Japan,
acute pancreatitis occurred in 166 (1.1%) of 14,947 cases in
which diagnostic and/or therapeutic ERCP was performed
during the 4 years, 1995-1998. The incidence of acute
pancreatitis was 0.8% with diagnostic ERCP and 1.9% with
therapeutic ERCP. On the other hand, the incidence of
severe acute pancreatitis was 0.07% with diagnostic ERCP
and 0.1% with therapeutic ERCP. There was 1 case of death
with therapeutic ERCP and the overall mortality rate was
0.007%. The mortality rate was 0.02% when the cases
involved were limited to therapeutic ERCP (Level 4) {14].
The incidence of acute pancreatitis was reported to be

@_ Springer
273

5-20% in cases in which EPBD was undertaken in opera-
tions for common bile duct stones (Level 4) [15].

Risk factors of post-ERCP pancreatitis

A meta-analysis of 15 prospective cohort studies and 52
retrospective cohort studies that examined the risk factors
of post-ERCP pancreatitis found that the risk factors for
acute pancreatitis associated with ERCP included dys-
function of the Oddi sphincter (RR 4.09, 95% CI 3.37-
4.96), being of the female sex (RR 2.23, 95% CI 1.75~
2.84), and a past history of pancreatitis (RR 2.46, 95% CI
1.93-3.12: Level 2a) [16]. It was also reported that the
absence of bile duct dilation (Level 2b) [6], bile duct
diameter of <1 cm (Level 2b) [11, 17-19], Younger age
(Level 2b) {6, 20], difficult cannulation (Level 1b-2b) 11,
21, 22], and performance of pancreatography (Level 1b-4)
[6, 18, 23-25] were risk factors for acute pancreatitis.

Prevention of post-ERCP pancreatitis

- CQ2. Are there any preventive procedures for
post-ERCP pancreatitis ?

Prophylactic pancreatic stent placement is useful in the
high-risk group* of post-ERCP pancreatitis. (Recom-
mendation B)

As for pharmacological prophylaxis, there is a possi-
bility that nonsteroidal anti-inflammatory drugs (NSA-
IDs) will be useful. (Recommendation CI)

There is insufficient evidence supporting the useful-
ness of combined use of pancreatic stent placement and
NSAIDs,

There is a possibility that bolus injection of somato-
statin will be useful **

*Cases with a definitive diagnosis of dysfunction of the
Oddi sphincter or suspected cases, cases in which cannu-
lation is difficult, cases with EPBD, and cases with precut
sphincterotomy (refer to the following text and Tables 1, 2).

**Note: In Japan, somatostatin is not on the market, but
octreotide (Sandostatin®, Novartis, East Hanover, NI,
USA), an analogue of somatostatin, is on the market. For
details, refer to the following text.

Prophylactic endoscopic procedures
Prophylactic temporary placement of pancreatic stents

As far as prophylactic temporary placement of pancreatic
stents in the high-risk group of post-ERCP pancreatitis is
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Table 2 Effects of prophylactic pancreatic stent placement in post-ERCP pancreatitis

Reference Number Age Proportion Reasons for indicated stent placement Cases of occumence  OR (95% CDh P value
of cases (years; of females of pancreatitis
SEM) (%) -
SOD Difficult Precut EBD Placement No-
suspected cases of group placement
cannulation group
Smithline et al, 93 47 38 + + + - 6/43 9/50 0.73 (0.25, 2.27)  0.60
[27]
Sherman et al. 104 + -+ + - 1/46 8/58 0.13 (0.017, 1.15) 0.03
[28)
Tarnasky et al. 80 457 422 73 + -+ - - 3/41 10/39 0.07 (0.01, 0.59) 0.003
(29
Aizawa and 130 6821 & 4 43 — - - + 0/38 6/92 0.17 (0.009, 3.14) 0.18
Ueno {30]
Fazel et al. [31] 74 446 £22 86 + + - - 2/38 10/36 0.14 (0.02, 0.71) 0.009

From Ref. [26] with some modification

SOD Sphincter of Oddi dysfunction, EBD endoscopic balloon dilatation

concerned, there is a meta-analysis of 5 prospective studies
including 4 randomized controlled trials (RCTs; 481 cases;
Level 1a) [26] (Table 2) [27-31] (Level la-2b). Included
in the high risk group in the 5 studies were cases with a
definitive diagnosis of dysfunction of the sphincter of Oddi
or suspected cases, those in which cannulation was diffi-
cult, those with EPBD, and those with precut sphincterot-
omy. The incidence of post-ERCP pancreatitis was 5.8% in
the group in which stents were placed and 15.5% in the
group in which no stent was placed, showing that pancre-
atic stent placement was useful [odds ratio (OR) 3.2, 95%
CI 1.6-6.4]. As for the incidence of post-ERCP pancreatitis
according to severity, the incidence of mild to moderate
post-ERCP pancreatitis was lower in the stent group (12/
206 vs. 36/275) and no significant difference was observed
between the 2 groups, although there were no severe cases
in the stent placement group (0/206 vs. 7/275). The ARR
(absolute risk reduction) was 0.1 and the number needed to
treat (NNT) was 10, which means that 10 cases of pan-
creatic stent placement are required to prevent 1 case of
post-ERCP pancreatitis.

Areview (Level 5) [32] concerning the reports published
between January 1966 and January 2004 expressed almost
the same opinions as those in the above-quoted meta-anal-
ysis. Cost-effectiveness, risks, and clinical benefits should
be taken into account when pancreatic stents are placed.

An RCT (Level 1b) [33] published in 2007 reported on
201 cases in which spontaneous stent dislodgement occur-
red found that the incidence of post-ERCP pancreatitis was
3.2% in the group in which stents were placed and 13.6% in
the group in which no stent was placed (P = 0.019), and
that there was also a significant reduction in the develop-
ment of hyperamylasemia. An RCT conducted in Japan in
2007 asserted that there was a tendency similar to that

Table 3 Indications for pancreatic stent placement to reduce risk of
post-ERCP pancreatitis

Generally recommended indications
SOD (suspected or documented)
Previous post-ERCP pancreatitis
Difficult cannulation involving pancreatic instrumentation
or injection
Precut sphincterotomy starting at orifice (after pancreatic
instrumentation)
Pancreatic sphincterotomy (major or minor papilla)
Aggressive instrumentation of pancreatic duct (such as brush
cytology)
Balloon dilatation of intact sphincter
Endoscopic ampullectomy
Not generally recommended indications

Low-risk patients (older, obstructive jaundice, obstructed
pancreatic duct)

Needle-knife precut or fistulotomy starting above orifice,
in absence of other risks

Pancreatic duct not injected with contrast, and limited pancreatic
guidewire manipulation in otherwise low-risk patient

Doubtful feasibility of successful pancreatic wire access and stent
placement

From Ref. [35] with some alterations
SOD Sphincter of Oddi dysfunction

reported in the previous studies, but failed to show a sig-
nificant difference between stented and unstented groups
because the number of cases (64 cases) was small (Level
1b) [34].

In 2007, Freeman [35] asserted the usefulness of pro-
phylactic pancreatic stent placement on the basis of a
detailed examination of the previous reports, and summa-
rized its indications (Table 3) (Level 5).
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Other endoscopic procedures

There are reports of several RCTs concerning endoscopic
procedures other than prophylactic pancreatic stent place-
ment. According to studies of conventional cannulation
using contrast medium and cannulation using a guidewire,
there was no significant difference between the 2 methods
in terms of the development of post-ERCP pancreatitis
(Level 1b) [36, 37]. Some RCTs (Level 1b) [38, 39] have
asserted the usefulness of a procedure that uses a needle
knife.

The evidence is weak that supports the recommendation
of the use of a single procedure, so a safe procedure should
be selected by taking into account the equipment at facil-
ities and the skills of the operators.

Pharmacological prophylaxis

There are many studies of pharmacological prophylaxis of
post-ERCP pancreatitis. According to a detailed examina-
tion of the above review [32] reported in 2004 (Level 5),
most of the studies failed to show clearly the usefulness of
prophylactic use of drugs (Table 4). Important factors
responsible for this result are pointed out, including the
lack of a high-risk group in patient selection, the case mix,
and/or the variety of criteria used to define post-ERCP
pancreatitis. Even with the 2 most promising agents for the
prevention of post-ERCP at that time, gabexate mesilate
and somatostatin, problems were pointed out, such as the
long time required for administration and the cost-effec-
tiveness (the NNT is 35 for gabexate mesilate), especially
in outpatients.

Discussion follows concerning the results of examina-
tions of individual drugs based mainly on the data in meta-
analyses and RCTs that were reported recently.

NSAIDs

According to a meta-analysis of 6 RCTs concerning the
administration of NSAIDs in a total of 1,300 patients, post-
ERCP pancreatitis was significantly lower in the group in
which NSAIDs were administered (652 cases, including
271 cases in which diclofenac was used and 381 cases in
which indomethacin was used; 8.9 vs. 16.8%; OR 0.46,
95% CI 0.32-0.65, P < 0.0001; Level 1a) [40]. There were
no side effects associated with the use of NSAIDs. Of these
6 RCTs, a meta-analysis of 4 RCTs evaluating a rectally
administered drug involving a total of 912 patients (456
patients received a placebo, 160 patients received diclofe-
nac 100 mg, and 296 received indomethacin 100 mg)
reported that the single use of NSAIDs just before or after
ERCP was useful in preventing post-ERCP pancreatitis
(4.4 vs. 12.5%; RR 0.36, 95% CI 0.22-0.60, NNT 15;

@ Springer
275

Table 4 Pharmacological attempts to reduce risk of post-ERCP
pancreatitis

Medication Assessment  Results Results
of meta- of recent
analyses RCTs
since 2007

Calcium inhibitors Ineffective

Lidocaine (local Ineffective

administration)

Nitroglycerin Possibly

effective

Antibiotics Possibly

effective

Nonionic contrast Ineffective

medium

Steroid Ineffective  Ineffective

PAF inhibitors Ineffective

IL-10 Ineffective

Heparin Ineffective

NSAID Possibly Effective

effective
Gabexate mesilate
Short-term infusion  Ineffective  Ineffective  Effective
Long-term infusion  Effective Ineffective
Octreotide Ineffective  Ineffective
Somatostatin
Short-term infusion  Ineffective  Ineffective
Long-term infusion  Possibly Possibly
effective effective
Bolus injection Effective

Allopurinol Ineffective  Ineffective

N-acetylcysteine Ineffective

Ulinastatin Possibly

ineffective

Semapimod Possibly

effective

From Ref. [32] with alterations

RCT Randomized controlled trial, PAF Platelet activating factor, IL
interleukin, NSAID nonsteroidal anti-inflammatory drug

Level 1a) [41]. A subgroup analysis of the same 4 RCTs
reported that, in the group in which NSAIDs were
administered, there was a significant decrease in post-
ERCP pancreatitis in both the low-risk group (RR 0.29,
95% CI 0.12-0.71, P = 0.006) and the high-risk group
(RR 0.40, 95% CI 0.23-0.72, P = 0.002; Level 1a) [42].
Of the 4 RCTs, 2 studies referred to pancreatic stent
placement. In one study, prophylactic pancreatic stents
were not placed in either group; in the other study, stents
were placed in 13 patients in the drug administration group
and in 12 patients in the placebo group, although subgroup
analysis was not conducted. The reason that stent place-
ment was indicated was not mentioned.
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In Western countries, a 100-mg suppository and a 100-
mg tablet of both diclofenac and indomethacin are on the
market and the maximum dosage per administration is
100 mg. In Japan, only medication with a maximum dose
of 50 mg is on the market and the ordinary dosage is 25—
50 mg per administration. At present, the prophylactic
effect of the use of 50 mg of such medication against post-
ERCP pancreatitis is not known, According to the sales
data of a company concerning the use of Voltaren®,
Novartis, East Hanover, NJ, USA (diclofenac) supposito-
ries, the incidence of side effects caused by the adminis-
tration of 25-50 mg/was 1.76% (301/17,094) and the
incidence of side effects caused by the administration of
50-100 mg was 0.52% (1/191). However, side effects of
other types of NSAIDs (phenylbutazone and oxyphenbu-
tazone) were reported in many countries in 1984, so the
dosage was re-examined and the upper dosage/adminis-
tration limit was reduced in 1985 in Japan. Consideration
of the dosage for prophylactic use is needed in Japan.

Gabexate mesilate

A meta-analysis of 4 RCTs on gabexate mesilate concluded
that gabexate mesilate was ineffective in the prevention of
post-ERCP pancreatitis, (OR 0.67, 95% CI 0.31-1.47) and
it failed to show usefulness in the prevention of severe
pancreatitis, death, hyperamylasemia, and abdominal pain
(Level 1a) [43]. According to a meta-analysis that took
note of the administration schedule (Level 1a) [44], the
incidence of post-ERCP pancreatitis after long-term infu-
sion (12 h) was decreased by 5.2% (95% CI 1.1-9.4%,
P = 0.01), but a significant difference was not observed in
the development of hyperamylasemia. An examination of
short-term infusion (within 12 h) failed to show usefulness
both in post-ERCP pancreatitis (difference in the incidence
—1.1%, 95% CI —3.8 to 1.6%) and in hyperamylasemia.
A third meta-analysis (Level 1a) [45] of the 5 RCTs
including all of the RCTs examined by two meta-analyses
mentioned already (Level 1a) [43, 44] found that the inci-
dence of post-ERCP pancreatitis was 5.7% in the control
group vs. 4.8% in the administration group and concluded
that gabexate mesilate was not useful in the prevention of
post-ERCP pancreatitis and also in reducing hyperamyla-
semia (40.6% vs. 36.9%) and abdominal pain (1.7% vs.
8.9%). A meta-analysis of long-term infusion of gabexate
mesilate conducted by 2 RCTs also failed to show its use-
fulness in the prevention of post-ERCP pancreatitis.
According to a recent report (Level 1b) [46], the incidence
of post-ERCP pancreatitis was 3.9% (8/203) in the group in
which 500 mg/6 h of gabexate mesilate was administered
prior to ERCP (preoperative group), 3.4% (7/203) in the
group in which 500 mg/6 h of gabexate mesilate was
administered after ERCP (post-operative group), and 9.4%

(19/202) in the control group, showing that a significant
decrease was observed in the group (3.7%; 15/406) in which
gabexate mesilate was administered compared with the
control group (P < 0.01). There was no significant differ-
ence between the preoperative group and the post-operative
group, so gabexate mesilate administration is recommended
post-operatively only in patients with a high risk.

Somatostatin and octreotide

According to a meta-analysis (Level la) [44] that paid
attention to the administration schedule of somatostatin,
long-term infusion (12 h) was associated with a decrease of
post-ERCP pancreatitis by 7.7% (95% CI 3.4-12.0%,
P < 0.0001), and somatostatin was also found to be useful
in hyperamylasemia (P = 0.017). Short-term infusion
(within 12 h) failed to show usefulness either in post-ERCP
pancreatitis (difference in the incidence —2.3%, 95% CI —
5.2 t0 0.5%) or in hyperamylasemia. The examination of
670 cases in which bolus injection was conducted (4 pgikg
or 250 ug just before catheter insertion or just after diag-
nostic ERCP; 337 vs. 333) found that bolus injection
reduced post-ERCP pancreatitis by 8.2% (95% CI 4.4—
12.0%, P < 0.0001) and that it was also useful in hyper-
amylasemia (P = 0.001). The study asserted that bolus
injection was most likely to be useful in consideration of its
practical utility in clinical settings. According to a meta-
analysis (Level 1a) [45] of 9 RCTs that included all RCTs
contained in the ineta-analysis mentioned above [44], the
incidence of acute pancreatitis was 7.3% (96/1,309) in the
control group and 5.3% (72/1,349) in the treatment group
(OR 0.73, 95% CI 0.54-1.006, RR 0.734, 95% CI 0.535-
1.006), showing that there was no significant difference
between the 2 groups. An examination of 4 RCTs of short-
term infusion and 3 RCTs of long-term infusion found that
the incidence of post-ERCP pancreatitis in the control
group vs. the treatment group was 6.4 vs. 11.8% and 6.4 vs,
2.9%, respectively, showing that there was no significant
difference. Similar to the meta-analyses mentioned already,
a study of the bolus injection group in 3 RCTs showed that
the bolus injection was useful in the prevention of post-
ERCP pancreatitis (OR 0.271, 95% CI 0.138-0.536, dif-
ference in incidence 8.2%, 95% CI 4.4-12.0,NNT 12, 95%
CI 8-23) and hyperamylasemia. Another RCT was also
conducted in 2008 (Level 1b) [47]. A study of 391 cases in
which therapeutic ERCP was undertaken showed that the
incidence of post-ERCP pancreatitis was significantly
lower in the group in which somatostatin administration
continued for 12 h starting from 30 min before ERCP
(3.6% in the treatment group vs. 9.6% in the placebo group,
P =0.02). As far as octreotide is concerned, there is a
meta-analysis of 15 RCTs. The overall examination of a
total of 2,621 cases failed to show the usefulness of
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octreotide in the prevention of post-ERCP pancreatitis (OR
0.78, 95% CI 0.57-1.08; Level la) [48]. However, when
the analysis was limited to a total of 1,714 cases including
cases in 5 RCTs that studied more than 200 cases, it was
found that post-ERCP pancreatitis was decreased signifi-
cantly by octreotide (OR 0.50, 95% CI 0.32-0.79,
P = 0.003, NNT 31).

Allopurinol

An examination concerning allopurinol was conducted in a
total of 1,554 cases; 783 cases in the treatment group and
771 cases in the control group, based on 6 RCTs but the
study failed to show treatment effects on any of the fol-
lowing conditions: post-ERCP paucreatitis (OR 0.74, 95%
CI 0.37-1.48, P = 0.40), severe post-ERCP pancreatitis
(OR 0.87, 95% CI 0.33-2.28, P = 0.78), or hyperamyla-
semia (OR 0.88, 95% CI 0.37-2.11, P = 0.78), or death
(OR 0.19, 95% CI 0.01-3.91, P = 0.28; Level 1a) [49].
Furthermore, an examination of 4 RCTs, including an RCT
reported in 2008, also failed to show a significant differ-
ence in the incidence of post-ERCP pancreatitis between
allopurinol-treated and allopurinol-untreated groups (8.9
vs. 9.7%, P = 0.68, RR 0.86, 95% CI 0.42-1.77; Level 1a)
[50].

Steroids

There is a meta-analysis of 7 RCTs concerning steroid use,
which concluded that steroid use had no effect on post-
ERCP pancreatitis (OR 1.13, 95% CI 0.89-1.44,
P = 0.32), severe acute pancreatitis (OR 1.61, 95% CI
0.74-3.52, P = 0.23), or hyperamylasemia (OR 0.92, 95%
CI 0.57-1.48, P =0.73), and that prophylactic use of
steroid cannot be recommended (Level 1a) [51].

N-acetylcysteine

According to 2 RCTs, the use of N-acetylcysteine, which
was expected to act as a free radical scavenger, was found
to be ineffective in preventing post-ERCP pancreatitis
(Level 1b) [52, 53}

Ulinastatin

A report from Japan on a multicenter RCT concerning u-
linastatin found a significantly lower incidence of post-
ERCP pancreatitis in the treatment group compared with
the control group [2.9% (6/204) vs. 7.4% (15/202),
P = 0.041; Level 1b] [54]. The report defined post-ERCP
pancreatitis as a condition that is accompanied by
abdominal pain continuing for more than 24 h following
ERCP, or elevated levels of pancreatic enzymes (amylase
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or lipase) of more than 3 times the upper limit of normal at
18 h after ERCP, but a significant difference was not
observed in the incidence of abdominal pain {8.8% (18/
204) vs. 14.4% (29/202)]. An RCT reported in 2006
compared a group with a high dosage of ulinastatin
(450,000 units), a group with low dosage (150,000 units),
and a group treated with gabexate mesilate (900 mg) and
found that the incidence of post-ERCP pancreatitis was
3/46 (6.5%), 4/47 (8.5%), and 2/46 (4.3%), vespectively,
showing that a difference was not observed among the
groups (Level 1b) [55]. Furthermore, an RCT was reported
in 2007 comparing a group with ulinastatin administration
(150,000 units) and a group with gabexate mesilate
administration (600 mg); that study found that the inci-
dence of post-ERCP pancreatitis was similar in both groups
[2.9% (1/34); Level 1b] [56]. Neither the 2006 report [S5]
nor the 2007 report [56] found any superiority of gabexate
mesilate over ulinastatin, and the effectiveness of gabexate
mesilate is being denied according to present knowledge.
According to an RCT of 227 cases limited to a high-risk
group by considering cost-effectiveness, post-ERCP pan-
creafitis occurred in 6.7% of patients in the treatment group
(100,000 units of ulinastatin) and in 5.6% in the placebo
group. Accordingly, the RCT concluded that ulinastatin
was not useful in the prevention of post-ERCP pancreatitis
(Level 1b) [57].

Mitogen-activated protein kinase inhibitor

An RCT of 242 patients treated with semapimod, a syn-
thetic guanylhydrazone that inhibits the phosphorylation of
p38 mitogen-activated protein kinase, found a significant
reduction of post-ERCP hyperamylasemia in the group that
underwent a single use of semapimod (29.8% in the pla-
cebo group vs. 18.4% in the treatment group, P = 0.031),
but failed to detect a significant difference in the incidence
of post-ERCP pancreatitis (14.9% in the placebo group vs.
9.1% in the treatment group, P = 0.117). There were no
serious side effects associated with the use of semapimod
(Level 1b) [58].

Conclusion

The formulation of reliable and standardized diagnostic
criteria for post-ERCP pancreatitis is needed (Level 5)
[59]. As far as the prevention of post-ERCP pancreatitis is
concerned, placement of pancreatic stents in the high-risk
group would be useful according to present knowledge.
Concerning pharmacological prophylaxis, NSAIDs are
most strongly recommended in terms of cost-effectiveness,
ease of use, and safety. Because studies that have been
carried out to date concern only a small number of cases,
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further studies are required. Bolus injection of somatostatin
is expected to be useful, although the number of cases that
have been studied is also small. The usefulness of protease
inhibitors, which are used widely in Japan, gabexate mes-
ilate in particular, is equivocal. So it is thought that the
cost-effectiveness would be low, unless such agents are
used only in limited cases.
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Abstract When a diagnosis of acute pancreatitis (AP) is
made, fundamental medical treatment consisting of fasting,
intravenous (IV) fluid replacement, and analgesics with a
close monitoring of vital signs should be immediately
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started. In parallel with fundamental medical treatment,
assessment of severity based on clinical signs, blood test,
urinalysis and imaging tests should be performed to
determine the way of treatment for each patient. A repeat
evaluation of severity is important since the condition is
unstable especially in the early stage of AP. At the time of
initial diagnosis, the etiology should be investigated by
means of blood test, urinalysis and diagnostic imaging. If a
biliary pancreatitis accompanied with acute cholangitis or
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biliary stasis is diagnosed or suspected, an early endoscopic
retrograde  cholangiopancreatography with or without
endoscopic sphincterotomy (ERCP/ES) is recommended in
addition to the fundamental medical treatment. In mild
cases, the fundamental medical treatment should be con-
tinued until clinical symptom is subsided with normal
laboratory data. In cases with severe acute pancreatitis
(SAP) referral should be considered to medical centers
experienced in the treatment of SAP, and intensive care is
recommended for preventing both organ failures and
infectious complications. Hemodynamic stabilization with
vigorous fluid resuscitation, respiratory support and anti-
biotics are the major parts of intensive care in the early
period of SAP. Continuous hemodiafiltration (CHDF) and
continuous regional arterial infusion (CRAI) of protease
inhibitor and/or antibiotics may be effective to improve
pathophysiology of AP especially in the early stage of the
disease. In the late stage of AP, infectious complications
are critical. If an infectious complication is suspected based
on clinical signs, blood test and imaging, a fine needle
aspiration (FNA) is recommended to establish a diagnosis.
The accuracy of FNA is reported to be 89 ~ 100%. For
patients with sterile pancreatitis, non-surgical treatment
should be indicated. For patients with infected pancreatic
necrosis, therapeutic intervention either by percutaneous,
endoscopic, laparoscopic or surgical approach are indi-
cated. The most preferred surgical intervention is necro-
sectomy, however, non-surgical treatment with antibiotics
is still the treatment of choice if the general condition is
stable. Necrosectomy should be performed as late as pos-
sible. For patients with pancreatic abscess, drainage is
recommended.

Keywords Acute pancreatitis - Guidelines - Gallstone
pancreatitis - Intensive care - Interventional treatment

Introduction

Acute pancreatitis (AP) is a disease showing wide range in
severity from mild to severe, and severe acute pancreatitis
(SAP) has a potential of leading to death. As a result of
recent advances in diagnostic imaging and intensive care,
the outcome of acute pancreatitis is being improved, nev-
ertheless, high mortality is still reported in the most serious
cases [1-6]. So far, clinical practice guidelines (CPG) for
acute pancreatitis have been developed in many countries
and regions [7-13]. The first Japanese CPG for acute
pancreatitis (JPN guidelines) was published in Japanese in
2003, and in English in 2006 [14-20). Subsequently, the
mortality of SAP improved dramatically from 21.4 to 8.9%
in Japan, however, the most sévere cases of SAP still have
a high mortality rate of 30%. In 2008, the Japanese
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Ministry of Health, Labour and Welfare devised new
diagnostic criteria and the severity scoring system of acute
pancreatitis and Japanese CPG were revised and published
(Tables 1, 2). In this article, the treatment strategy for acute
pancreatitis in new Japanese Guidelines (JPN guidelines
2010) is described.

Flowchart for the management of acute pancreatitis
(Fig. )

A patient who is diagnosed as acute pancreatitis should be
hospitalized, and a fundamental medical treatment con-
sisting of fasting, giving intravenous (IV) fluid replace-
ment, oxygen and analgesics (if necessary) under an
adequate vitals monitoring should be immediately started.
At the same time, establishment of the etiology based on
blood tests and imaging, and assessment of the severity
based on the severity scoring system should be conducted
(Table 2). It is advisable to conduct the assessment of the
severity within 3 h after diagnosis. As the condition is
unstable in the early stage of acute pancreatitis, repeated
assessiment of the severity is important even after admis-
sion. Particularly, repeated assessment of the severity
within 48 h after admission is strongly recommended.

Medical treatment

In the early stage of acute pancreatitis, it is important to
stabilize the hemodynamics with sufficient IV fluid resus-
citation. Prolongation of shock due to insufficient fluid
replacement may cause organ failure, which has strong
relation to early mortality due to acute pancreatitis [21, 22].
Vigorous IV fluid resuscitation should be applied to
maintain a mean blood pressure of 65 mmHg and urine
volume of 0.5 mL/kg/h while monitoring pulse, blood
pressure, urine volume, oxygen saturation, and blood test
data. For severe cases, if necessary, a central venous line is
secured to monitor central venous pressure (CVP) (Rec-
ommendation A).

The pain caused by acute pancreatitis is severe and
persistent, and therefore it is important that it should be
fully controiled (Recommendation A) [23, 24].

Nasogastric suction is not always necessary because
previous randomized controlled trials (RCTs) showed no
clinical efficacy such as relief of pain or shortening of
hospital stay (Recommendation D) [25-32]. Therefore,
nasogastric suction should be selectively used for patients
with bowel obstruction or severe nausea.

Administration of H,-blockers has no direct effective-
ness on acute pancreatitis. Rather, it may exacerbate the
incidence of the complications or duration of the pain
(Recommendation D) [27, 29, 31, 33-36]. Moreover, there
are no reports demonstrating the effectiveness of proton
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Fig. 1 Flowchart for the
management of acute
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pump inhibitors (PPI) on acute pancreatitis. Administering
H,-blockers and PPIs should be considered for those with
acute gastric mucosal lesions or with gastrointestinal
bleeding.

The use of prophylactic antibiotics should not be rou-
tinely used for acute pancreatitis. Some systematic reviews
showed that the prophylactic antibiotics for acute pancre-
atitis improve the incidence of infectious complications
and mortality [37, 38], while others reported no improve-
ment [39, 40], which makes it difficult to obtain a solid
conclusion. In mild cases, incidences of infectious com-
plications themselves are low, and thus routine use of
prophylactic antibiotics is not recommendable; however,
its efficacy on SAP is expected in terms of lowering of
incidences of infectious complications and mortality
(Recommendation B) [41-46]. Thus, concerning prophy-
lactic antibiofics, it is advisable to select antibiotics having
a broad spectrum and good penetration to the pancreatic

.

Referral

l Intra-arterial infusion
P )
.+~ therapy (option)

Intensive care <

A CHDF (option)

Pancreatic abscess

Infected pancreatic necrosis

"""""" ! !

Therapeutic intervention Drainage

and peripancreatic tissues and not to use them beyond
2 weeks. Moreover, the effect of prophylactic antifungal
agents remains to be established currently (Recommenda-
tion C2) [47-50].

The clinical usefulness of protease inhibitors for acute
pancreatitis to decrease incidences of complications and
mortality is unknown still now. Although studies so far
have not demonstrated clinical usefulness in mild cases,
part of the studies in serious cases and sub-analysis based
on the severity in meta-analysis have reported decreases in
mortality and incidences of complications (Recommenda-
tion C1) {51, 52].

Establishing the etiology
Acute pancreatitis develops due to various causes and

clarification of its etiology is important for deciding the
treatment plan and preventing recurrence. Particularly,

@ Springer

283



82

] Hepatobiliary Pancreat Sci (2010) 17:79-86

making the diagnosis of biliary acute pancreatitis is most
important and of the highest priority because it is greatly
related to the treatment plan, including urgent endoscopic
retrograde cholangiopancreatography with or without
endoscopic sphincterotomy (ERCP/ES). To make a diag-
nosis of biliary pancreatitis, medical history, blood test and
external ultrasonography are useful (Recommendation A).
When the blood ALT is higher than 150 TU/L [sensitivity
48 ~ 93%, specificity 34 ~ 96%, positive likelihood
ratio (PLR) 1.4 ~ 12.0, negative likelihood ratio (NLR)
1.8 ~ 4.9] [53, 54] or when the blood test shows abnor-
malities in more than three of the five measures including
bilirubin, ALP, y-GTP, ALT and ALT/AST ratio (sensi-
tivity 85%, specificity 69%, PLR 2.7, NLR 4.6) [55], bil-
iary pancreatitis is greatly suspected.

Referral and intensive care

A frequent complication of SAP is organ failure, which is
a significant prognostic factor. According to the reports
since 2000, about half of the deaths due to acute pan-
creatitis occur early, i.e., within 2 weeks after onset, and a
main cause of death is organ failure associated with cir-
culatory failure [21, 22]. In contrast, the main causes of
death in those who died in the late stage include infec-
tious complications, especially, infected pancreatic
necrosis [56-58]. Thus, in the diagnosis of acute pan-
creatitis, it is strongly recommended to immediately
(within 3 h) judge the severity according to the severity
scoring system (Table 2). Furthermore, referral should be
made to the institutions having various experiences in the
treatment of SAP when the diagnosis of SAP is estab-
lished (Recommendation A).

Intensive care includes hemodynamic stabilization by
vigorous fluid management, respiratory management,
nutrition, prevention of infected complications, and, if
necessary, CVP and pulmonary arterial monitoring are
performed. For cases that show unstable hemodynamics

Table 1 The diagnostic criteria of acute pancreatitis of the Japanese
Ministry of Health, Labour and Welfare (2008)

1. Presence of acute abdominal pain and tenderness in the epigastric
region
2. Elevation of the pancreatic enzymes in the blood or urine

3. Presence of abnormal findings associated with acute pancreatitis in
the pancreas on ultrasonography, CT or MRI

The patients who show more than two among the above three con-
ditions and who have no other pancreatic diseases or acute abdominal
diseases are diagnosed as having acute pancreatitis. Exacerbating
chronic pancreatitis is included in acute pancreatitis

Measurement of the pancreatic enzymes highly specific for the pan-
creas (pancreatic amylase, lipase, etc.) is advisable
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and have no diuresis in spite of sufficient IV fluid resus-
citation, introduction of continuous hemodiafiltration
(CHDF) should be considered (Recommendation B).
CHDF with a polymethylmethacrylate (PMMA) membrane
also may remove various cytokines, and potentially have an
advantage in preventing systemic inflammation and organ
failure (Recommendation C1) [S9].

In SAP, the energy requirement increases. So, when oral
nutrition is impossible for a long period, nutritional support
should be indicated. In cases with SAP, application of early
enteral alimentation with careful attention to ileus or
enteric ischemia/necrosis decreases the incidence of
infectious complications and helps to shorten hospital stay
and reduce medical costs (Recommendation B) [60-63].

If possible, contrast enhanced computed tomography
(CECT) should be applied to those with SAP. The find-
ings such as pancreatic swelling, peripancreatic inflam-
matory changes, fluid collection, pseudocyst, fat necrosis,
calcified gallstone, etc. are evaluable by a plain CT.
However, diagnosis of pancreatic necrosis and related
evaluations are difficult by plain CT, and CECT is nec-
essary [64]. The CECT is useful to identify hypoen-
hanced lesions in pancreatic parenchyma suggestive of
necrotizing pancreatitis and is also useful to identify
pancreatitis-related complications (bleeding in pseudo-
cyst, and portal thrombosis) and the concomitance of
pancreatic cancer,

Necrotizing pancreatitis develops in 10 ~ 20% of the
patients with acute pancreatitis and the mortality is unfa-
vorable, reaching 15 ~ 20%. The prognosis after com-
plications of organ failure or infections with necrotizing
pancreatitis is further worse. Because in the cases with
necrotizing pancreatitis pancreatic ischemia and distur-
bance of the pancreatic microcirculation are observed from
the early stage, it is difficult for an intravenously admin-
istered drug to reach the pancreatic tissue. Continuous
regional arterial infusion (CRAI) of protease inhibitors
and/or antibiotics in the early stage of onset potentially
decreases the mortality of acute necrotizing pancreatitis
and the incidence of infectious complications (Recom-
mendation C1) [65-68].

Surgical management

Most of the late death in cases of acute pancreatitis is
caused by infectious complications. Particularly, the
mortality of infected pancreatic necrosis is high [56-58].
High fever, leukocytosis, marked elevation of CRP,
positive blood culture, endotoxicemia, intra-abdominal
gas in the pancreas and peripancreatic soft tissue on
CT scan, etc, are the findings suggestive of infected
pancreatic necrosis. Fine needle aspiration (FNA) is
useful for diagnosing infectious pancreatic necrosis
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Table 2 The severity scoring system of acute pancreatitis of the Japanese Ministry of Health, Labour and Welfare (2008)

Prognostic factors (1 point for each factor)

Base Excess =—3 mEq/L or shock (systolic blood pressure <80 mmHg)

. Pa0, <60 mmHg (room air) or respiratory failure (respirator management is needed)
. BUN 240 mg/dL (or Cr 22 mg/dL) or oliguria (daily urine output <400 mL even after IV fluid resuscitation)

L.

2

3

4. LDH 22x of upper limit of normal
5. Platelet count <100,000/mm’
6. Serum Ca <7.5 mg/dL

7. CRP 215 mg/dL

8. Number of positive measures in SIRS criteria =3
9. Age 270 years old

CT Grade by CECT

{. Extrapancreatic progression of inflammation
Anterior pararenal space
Root of mesocolon
Beyond lower pole of kidney

0 point
1 point
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
Covers 2 segments
Occupies entire 2 segments or more
I + 2 = Total scores
Total score = Q 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 is judged as Grade 2 or more, the severity grading is evaluated to be “severe”

Measures in SIRS diagnostic criteria: (1) Temperature >38 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% immatare (band) forms

(Recommendation A) {2, 69]. For sterile pancreatic
necrosis, non-surgical management is the rule (Recom-
mendation B). For infectious pancreatic necrosis, thera-
peutic interventions including percutaneous, endoscopic,
laparoscopic and surgical interventions should be applied
(Recommendation B) [7, 13, 70]. In cases of a stable
general condition, a follow-up of conservative therapies
with antimicrobial agents is applicable (Recommendation
C1) [71-73]. Early surgery is not recommended for
necrotic pancreatitis due to high mortality (Recommen-
dation D) {74]. The surgery should be performed as late
as possible (Recommendation C1) {13, 75]. As for the
operative method for infectious pancreatic necrosis,
necrosectomy is recommended (Recommendation A)
[76].

As the treatment of pancreatic abscess, drainage either
by percutaneous, endoscopic or surgical means is recom-
mended (Recommendation B) [77, 78]. If no improvements

in clinical findings are observed by percutaneous or
endoscopic drainage, surgical drainage is advisable.

In cases with symptoms, complications or enlargement
of pancreatic pseudocyst, therapeutic interventions should
be performed (Recommendation A) [79, 80]. In cases with
pancreatic pseudocyst, any treatment should be selected
case by case depending on communication between the
cyst and pancreatic duct and positional relationship with
the gastrointestinal wall (Recommendation A).

Flowchart for the management of biliary pancreatitis
(Fig. 2)

In cases with biliary pancreatitis accompanied by acute
cholangitis and/or persistent biliary stasis, early endoscopic
retrograde  cholangiopancreatography with or without
endoscopic sphincterotomy (ERCP/ES) should be con-
ducted (Recommendation B) {81-83]. When a gallbladder
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Diagnesiz of biliary pancreatitis

l

Treatment of 4P according to severity

l

Arute cholangitis and/or Biliary stasis

Present Absent

l

Early ERCP/ES

Elective treatment of gallstones

Fig. 2 Flowchart for the management of biliary pancrealitis

stone complicates biliary pancreatitis, cholecystectomy
should be performed immediately after remission of pan-
creatitis (Recommendation B) [84-86].
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Abstract Clinical indicators set forth in the guidelines
have been found to contribute to the improvement in
compliance with the guidelines. On the other hand, it has
been shown that clinical indicators are more effective when
individual indicators are presented in the form of a bundle
than when they are given separately. Accordingly, in the
JPN Guidelines 2010 for management of acute pancreatitis,
those indicators that are judged to be important on the basis
of a recommendation classification of “A or B” are

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.

T. Mayumi (B<)

Department of Emergency and Critical Care Medicine,
Nagoya University Graduate School of Medicine,

65 Tsurumai, Showa, Nagoya, Aichi 466-8560, Japan
e-mail: mtoshi@med.nagoya-u.ac.jp

T. Takada - H. Amano - K. Wada
Department of Surgery, Teikyo University School of Medicine,
Tokyo, Japan

K. Hirata - Y, Kimura

Department of Surgical Oncology and Gastroenterological
Surgery, Sapporo Medical University Graduate School

of Medicine, Sapporo, Japan

M. Yoshida

Department of Hemodialysis and Surgery, Clinical Research
Center, Kaken Hospital, International University of Health
and Welfare, Chiba, Japan i

M. Sekimoto
Department of Healthcare Economics and Quality Management,
Kyoto University Graduate School of Medicine, Kyoto, Japan

Masahiko Hirota
Department of Surgery, Kumamoto Regional Medical Center,
Kumamoto, Japan

presented as a pancreatitis bundle. Each item includes
assessment of severity after a diagnosis of pancreatitis has
been made, differentiation of pathogenesis, management of
gallstone-induced pancreatitis, a sufficient dose of fluid
replacement and monitoring, pain control, prophylactic
administration of wide-spectrum antibiotics and cholecys-
tectomy following resolution of pancreatic symptoms
caused by cholecystolithiasis. Hereafter, the efficacy of
these indicators and the significance of their achievement
should be examined carefully. Then, the assessment of the
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compliance rate with the guidelines as well as the assess-
ment of the guidelines and pancreatitis itself should
become possible.

Keywords Pancreatitis bundle - Pancreatitis -
Guidelines - Clinical indicators

What are clinical indicators and bundles?

To begin with, the guidelines are made so that they are
publicized widely, used in many medical situations and
eventually contribute to the improvement in the prognosis
of patients. The purpose never lies in just making the
guidelines themselves. To achieve that purpose, efforts are
made on the basis of evidence to prepare guidelines of high
quality that can be used in clinical situations. At the same
time, a variety of new ideas are adopted so that they are
publicized, known and used widely. These ideas include;
(1) Description presented in the form of clinical questions
encountered in clinical situations, (2) Flow charts and
algorithms attached to each guideline, (3) Brochures and
handouts prepared and distributed that are portable and
able to be always carried, (4) Easy access (o the homepage
any time. One of them is a clinical indicator. It has been
found that once indicators have been implemented in the
guidelines, the compliance rate with the guidelines
increases. Also, in the assessment of items, groups such as
the AGREE Collaboration (Appraisal of guidelines for
research & evaluation) used for appraising the guidelines,
there is an item that confirms if clinical indicators have
been implemented or not [1].

Efficacy of the bundle

It is thought that when relevant and desirable care related
to each other as a bundle, such as sepsis bundle [2-4],
ventilator bundle [, 6] or central line bundle [7] has been
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delivered, the improvement in the prognosis of patients is
mote remarkable than when individual intervention has
been delivered separately. Good prognosis is also reported
in cases in which a bundle has been achieved, but this may
show that those cases which have achieved a bundle are in
such good condition as to enable achievement of a bundle.
However, the improvement in the prognosis in patients
achieved through education concerning bundles demon-
strates that implementation of bundles and education con-
cerning them have been useful [4, 8].

Controversial peints and harmful effects of bundles

There are many problems to be solved for dissemination
and implementation of bundles. One of them involves the
diffusion of and thorough compliance with bundles. As in
the case of the guidelines, even if useful items have been
implemented, the prognosis in patients is not improved
without the common knowledge of bundles among pro-
viders of medical care [8]. Furthermore, it is not possible to
put bundles into practice without sufficient manpower and
equipment [9].

Manpower and equipment should be improved, if pos-
sible. If improvement is impossible, an alternative treat-
ment should be provided or patients should be transferred
to a medical facility where the contents of bundles can be
put into practice. So that bundles may be disseminated, a
big campaign such as a “surviving sepsis campaign”
should be started up and made known widely through
homepages and journals. It is also possible to distribute
handouts or memoranda that are portable any time and in
which items of bundles are described. It will also be useful
to request checking of the contents of sepsis bundles and to
urge the implementation of bundles on the occasion of case
registry such as a “sepsis registry”. Case registry and
education are also important to encourage compliance with
bundles.

There is also a concern that bundles are used not for the
purpose of improving the prognosis in patients and
increasing efficiency, but for limiting the contents of
medical care to keep health care costs down. Furthermore,
failure to carry out the contents of bundles should not lead
to lawsuit.

Pancreatitis bundles

So that the compliance rate with the guidelines may be
increased and that patient prognosis may be improved, the
present guidelines have implemented the following clinical
indications (pancreatitis bundle). The content of every
bundle is classified into Recommendation “A or B” and



