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Summary

Uncertainties still exist about the clinical
benefit of pharmacological prevention of
post-ERCP pancreatitis by either antisecretory
drugs such as somatostatin and its long-acting
analogue octreotide, or protease inhibitors
such as gabexate mesilate. Recent, large-scale
prospective studies have reported a fourfold
reduction in acute pancreatitis as compared to
a placebo with the prophylactic administration
of either gabexate mesilate or somatostatin,
whereas octreotide was found to be
ineffective. An initial meta-analysis of all
available controlled trials on this topic has
confirmed these findings. The indiscriminate
use of these drugs in all patients is unlikely to
be cost-effective, but the selective use of
prophylaxis for high-risk patients might be
advocated. Moreover, inasmuch as 85% of
complications developed within 4 to 6 hours
of completing the ERCP, it would be
reasonable to infuse drugs only for this
limited length of time.
A recent prospective trial, carried out on high-
risk patients, has surprisingly documented a
higher incidence, although a non-significant
one, of pancreatitis in patients who received
short-term prophylaxis with somatostatin or
gabexate mesilate than those given a placebo:
11.5% and 8.1% vs. 6.5%, respectively. In
order to explore this discrepancy, the original

meta-analysis was updated by including data
of this negative trial: heterogeneity among the
trials was apparent. A careful scrutiny of the
most recent studies has revealed differences
in patient population, protocols of drug
administration, technique and operator-related
risk factors for complications among the
trials, which could explain, by themselves, the
contrasting results reported by the
interventional studies.
In conclusion, current literature does not
support the prophylactic use of either
somatostatin or gabexate mesilate for the
prevention of ERCP-related pancreatic
damage, even in patients deemed to be at high
risk for complications. At present, post-ERCP
complications (and pancreatitis) can be
prevented efficaciously by appropriate
selection of patients, mastering of the
technique and operator competence.

Introduction

Pancreatitis induced by ERCP or endoscopic
sphincterotomy is a relatively frequent and, at
times, medically serious event. Advances in
our understanding of post-ERCP pancreatitis
have recently occurred in several major areas:
standardized outcome-based definitions are
now available [1]; large-scale multicenter
cohort studies, using multivariate analyses,
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have allowed clearer identification of patient,
technique, and operator-related risk factors
for complications [2, 3, 4] and, finally,
efficacy data on the pharmacological
prevention of post-ERCP pancreatitis by
administration of proactive drugs have
recently been reported [5, 6]. The following
review will focus on some uncertainties that
still exist about the clinical benefit of
pharmacological prevention of post-ERCP
pancreatitis by antisecretory drugs such as
somatostatin or its long-acting analogue
octreotide, and protease inhibitors such as
gabexate mesilate.

Review of Prophylactic Trials with
Antisecretory or Antiproteasic Drugs

Gabexate mesilate has been used
prophylactically in patients undergoing ERCP
in Japan for several years with beneficial
effects [7, 8]. In Europe, the first large-scale
prospective study, published in 1996, reported
impressive results: a fourfold reduction of
acute pancreatitis as compared to the placebo
groups (2% vs. 8%), and the occurrence of
mild pancreatitis in all patients in the
gabexate group vs. a necrotizing pancreatitis
in about 25% of patients in the placebo group
[5]. The drug was infused for 12 hours, a
potential shortcoming of the study which has
recently been overcome by the demonstration
that a 6-hour infusion was as effective as a
12-hour infusion [9]. Further studies are
needed to corroborate and extend these
findings before this agent can be
recommended on a widespread basis.
The true effectiveness of somatostatin in
reducing post-ERCP pancreatitis remains to
be clarified. Despite the fact that the topic has
been the subject of investigation for a long
time, the results still remain inconclusive,
possibly due to the small number of patients
included in most trials (beta error). In 1999,
the largest trial concerning the efficacy of the
prophylactic administration of somatostatin
confirmed its positive effect: after a 12 hour
infusion of the drug, a fourfold reduction of
acute pancreatitis as compared to the placebo
groups (2.8% vs. 9.9%) was observed [10].

A meta-analysis on the prophylactic use of
antisecretory and antiproteasic drugs in
patients undergoing ERCP [6] has reviewed
10 trials (8 randomized) of somatostatin, 8
trials (7 randomized) of octreotide, and 4
trials (1 randomized) of gabexate mesilate:
both somatostatin (OR=0.38; 95% CI: 0.22–
0.65) and gabexate mesilate (OR=0.27; 95%
CI: 0.13–0.57) significantly reduced
pancreatitis after ERCP while octreotide had
no effect. Subsequently, the negative effect of
octreotide has been confirmed in a large,
randomized trial [11]. These data have
supported the request for licensing the drugs
for clinical use and establishment of
guidelines for their appropriate use [12, 13,
14]. Anything that decreases the risk of ERCP
pancreatitis should be welcomed, but
everything must be subjected to the cost
equation. Based on the meta-analysis, the
number needed to be treated was 13 for
somatostatin and 27 for gabexate [6]. These
figures tell us that for every 100 patients
undergoing ERCP under drug prophylaxis,
the vast majority would receive the infusion
needlessly. Therefore, the indiscriminate use
of these drugs in all patients is not likely to be
cost-effective [15]. A strong argument can be
made for their use in high-risk groups, such as
young patients and those with suspected
sphincter of Oddi dysfunction, nondilated
biliary ducts or a history of pancreatitis.
A further shortcoming of either the universal
or the selective prophylaxis is the long-term
infusion of the drugs as was the case in most
studies. Indeed, the 12-hour infusional time
requires an overnight hospitalization of
patients, whereas, in recent years, outpatient
ERCP has been gaining acceptance
worldwide due to the observation of
comparable complication rates in both in- and
out-patient series [16, 17, 18]. A short-term
infusion, if proved effective, would be cost
efficient and be most warranted. As about
85% of complications developed within 4 to 6
hours of completing the ERCP [19, 20], it
would be reasonable to infuse drugs only for
this limited length of time. Reasoning along
these lines, we designed a prospective trial on
patients considered at high risk for post-
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ERCP pancreatitis, and have used a 2.5-hour
infusion of drugs, starting 30 minutes before
the procedure [21]. Five hundred and seventy
nine patients at high risk for post-ERCP
pancreatitis were enrolled in the Italian multi-
center trial and were randomly assigned to
somatostatin, gabexate or a placebo. The
unexpected results of the trial were that
patients treated with somatostatin and
gabexate had a higher incidence, although a
non-significant one, of pancreatitis than those
given a placebo: 11.5% and 8.1% vs. 6.5%,
respectively. These negative data did not
confirm the findings of the positive meta-
analysis and gave statistically significant and
opposite answers. As few will disagree with
the use of large randomized, controlled trials

as the gold standard in the evaluation of the
efficacy of therapeutic interventions, the
value of antisecretory and antiproteasic drugs
in the prophylaxis of post-ERCP pancreatitis
remains a matter of debate.
Discrepancies between meta-analyses and
large trials should be expected, given the
variable characteristics and treatment
response in different people, protocols, and
populations. In order to explore the
discrepancy, we have updated our previous
meta-analysis [6] by including the data of this
negative trial [21]. On visual inspection of the
plots, there is considerable divergence
between Andriulli’s study and all previously
published trials, with point estimates of the
current study being on the opposite side of the

Table 1. Main characteristics of the 3 largest trials on the prophylaxis of post-ERCP pancreatitis by the administration
of gabexate or somatostatin.

Cavallini, 1996 [5] Poon, 1999 [10] Andriulli, 2002 [21]

Economic support Industry Investigators Investigators

Participating centers 17 1 17

Total number of patients 418 220 579

Patient/center (mean) 24.6 - 34.0

Types of patients All consecutive All consecutive Consecutive, high risk

Main indication for ERCP:
biliary pain 53% 45% 81%

Exclusion criteria Acute and chronic
pancreatitis; cancer of
pancreatic or papillary

origin

Acute pancreatitis;
previous sphincterotomy

Acute and chronic
pancreatitis; cancer of

pancreatic, papillary and
biliary origin; previous

sphincterotomy

Endoscopist’s competence Not assessed Fully-trained Each had performed more
than 1,000 procedure; 9
high volume operators

(250-400 procedures/year)
and 8 low-volume
operators (80-180
procedures/year)

Difficulty of ERCP Not assessed Easy vs. difficult:
=<2 vs. 3 or more attempts

Schultz/Abbott scale

Definition of pancreatitis Abdominal pain + raised
amylase (x5 url)

Abdominal pain lasting for
24 hours + raised amylase

(x3 url)

Abdominal pain lasting for
24 hours + raised amylase

(x5 url at 4 hours post
ERCP, x3 url at 24 hours

post ERCP)

Pancreatitis score US/CT data Ranson score US/CT data
url: upper reference limit
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no-difference line. The statistical test for
heterogeneity was not significant, but P
values were near the level of significance for
both somatostatin and gabexate (P=0.084 and
P=0.062, respectively). Therefore, it might be
misleading to compare the results of a single
study with those of a meta-analysis without a
careful examination of the studies that were
included in order to evaluate the consistency
of their results.

Heterogeneity Among the 3 Largest Trials
of Prophylaxis of Post-ERCP Pancreatitis
with Somatostatin or Gabexate Mesilate

Of the 1,745 patients included in the 19
studies on the prophylactic efficacy of
gabexate mesilate or somatostatin and who
were evaluated in the updated meta-analysis
[21], 1,057 patients (60.6%) were enrolled in
3 studies only [5, 10, 21]. A fourth trial on
gabexate mesilate has compared the effect of
a short (6-hour) vs. a long (12-hour) infusion
on 434 patients, but it cannot be included in
the updated meta-analysis because a placebo
group was lacking; moreover, at present, it is
only available in abstract form [9]. We will
attempt to highlight both similarities and
differences in the design and findings of these
3 studies which have been summarized in
Tables 1 and 2, in order to evaluate the
consistency of their results.

Differences in Schedules of Administered
Drugs

The hourly dosage, which has been adopted in
the negative trial on gabexate [21], was
almost three times higher than the one given
in the positive study [5], whereas for
somatostatin the same hourly dosage was
used. Perhaps more important was the
infusional time: a short time of infusion (2.5
hours) employed by Andriulli et al. [21] was
considerably different from the 12-hour
infusion in the two positive studies [5, 10].
Could such a difference explain the different
rates of post-ERCP pancreatitis among these
trials? We do not think so for several reasons.
The first one refers to the time in which
complications and, more specifically,
pancreatitis develop after the endoscopic
procedure: it is widely assumed that by 6
hours after ERCP, more than 80% of patients
have symptoms [19], and those with ongoing
pancreatitis can be picked up by measuring
serum amylase levels at 4 hours after the
procedure [20]. Unfortunately, the time at
which pancreatitis was first recognized was
not reported in the 3 trials. Furthermore,
Mariani et al. have recently reported a
beneficial effect on post-ERCP pancreatitis
with a relatively short (6 hours) infusion of
gabexate [9]. Finally, we have re-analyzed the
data on the prophylactic benefit of

Table 2. Main characteristics of the 3 largest trials on the prophylaxis of post-ERCP pancreatitis by the administration
of gabexate or somatostatin.

Cavallini, 1996 [5] Poon, 1999 [10] Andriulli, 2002 [21]

Protocol Placebo
(mannitol,

NaCl)

Gabexate Placebo
Saline

Somatostatin Placebo
Saline

Gabexate Somatostatin

Infusion time (h) 12 12 12 12 2.5 2.5 2.5

Active drug:
- Total dosage
- Hourly dosage
- Dissolved in:

-
-
-

1 gr
83 mg

Saline or
5% glucose

-
-
-

3 mg
250 µg
Saline

-
-
-

0.5 g
200 mg
Saline

0.75 mg
300 µg
Saline

Incidence of post-
ERCP pancreatitis 8% 2% 10% 30% 6.5% 8.1% 11.5%

Severe type 31% 0% 0% 0% 0.5% 0.5% 0%
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somatostatin administration by sorting out all
the studies according to the length of
infusional time; the results are shown in
Figure 1. In 3 studies [22, 23, 24] which used
a single bolus injection of the drug, a pooled,
significant benefit was found: OR=0.312
(95% CI: 0.108–0.897). In 3 other trials [6,
25, 26] that used a short term infusion (2.5
hours), a pooled, non-significant effect was
found. A long term infusion of somatostatin
was employed in 5 clinical trials [10, 27, 28,
29, 30] and a significant benefit was shown:
OR=0.302 (95% CI: 0.141–0.647). These
results are not consistent with each other and
are difficult to explain.

Patient Selection

Criteria for excluding and including patients
in the 3 trials have also varied. Patients with
acute pancreatitis, pancreatic cancer and
cancer of the papilla of Vater were excluded
from all studies, whereas those with chronic
pancreatitis were excluded from two studies
[5, 21], and those with a previous
sphincterotomy were not included in two
studies [10, 21]. Patients with biliary cancer

were excluded from only one of the 3 trials
[21]. Consequently, the population of patients
included appears to differ from one study to
the other. For instance, 81% of patients
included in Andriulli’s study were
complaining of biliary pain [21], whereas the
value dropped to 53% and 45%, respectively,
in Cavallini’s study [5] and in Poon’s study
[10].

Differences in the Definition of Acute
Pancreatitis

In an exhaustive review of prospective
studies, Gottlieb and Sherman tallied a
cumulative rate of pancreatitis of 5.2% for
diagnostic ERCP and 4.1% for therapeutic
biliary ERCP [31] in patients undergoing the
procedure without drug prophylaxis. The
incidence of pancreatitis in control patients
included into the 3 trials under evaluation are
noticeably higher than these rates, by
approximately a factor of 2. Whereas the
prospective American studies of
complications refer to patients at generic risk,
the higher rate of pancreatitis found in the
trial on high-risk patients had to be expected

Figure 1. Prophylactic administration of somatostatin for post-ERCP pancreatitis. Three different meta-analyses were
carried out by sorting out all available controlled trials according to the infusional time: bolus injection, short-term, and
long-term infusion. The data have been evaluated either by a random effect model (REM) or a fixed effect model
(FEM).
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[21]. It is more difficult to find an explanation
for the higher than expected rates of post-
ERCP pancreatitis reported in the other two
studies [5, 10]. One possibility lies in the
subtle differences in defining pancreatitis.
The consensus criteria for diagnosing acute
pancreatitis after the endoscopic procedure
require the occurrence of persistent abdominal
pain with an amylase level at least three times
above normal at more than 24 hours after the
procedure [1]. The duration of pain is crucial
for defining post-procedure pancreatitis.
However, in one study, the time after the
endoscopic procedure at which pain and
serum amylase had to be found elevated in
order to diagnose acute pancreatitis was not
mentioned [5]. As the distinction between
clinical mild pancreatitis and
hyperamylasemia with transient abdominal
discomfort is somehow arbitrary, it seems
likely that an overdiagnosis of pancreatitis
might have occurred. As a matter of fact, an
independent data monitoring committee
which had to validate the data from the
multicenter trials was set up and operated in
only one study [21].

Endoscopist’s Experience and Competence

Seventeen different centers with an unknown
number of participating operators were
involved in 2 studies [5, 21], whereas in the
single institution study carried out in Hong
Kong, five different operators were involved.
It may be likely that all these operators had a
different degree of competence; no statement
about this point was given in one study [5],
and only a generic definition in another trial
[10]; only the third study specifies that all
operators had personally performed at least
1,000 ERCPs and had been in practice for 5 to
12 years [21].

Univariate vs. Multivariate Analysis of Data

The problem of preventing post-ERCP
pancreatitis is a complex one, as several
factors, namely patient features, technical
difficulties and operator competence all

interact with each other and all of these with
drug prophylaxis in determining or preventing
pancreatitis after ERCP. All these details were
not evaluated in Cavallini’s study [5].
Difficult common bile duct cannulation and
repeated pancreatic duct injections were
significantly associated with post-ERCP
pancreatitis in the Hong Kong study [10], but,
unfortunately, no multivariate analysis of data
were reported so that one might wonder
whether the observed difference between
treated and control patients reflects the
efficacy of the therapeutic intervention or the
different endoscopic procedures. Several
endoscopic details were also associated with
pancreatitis in Andriulli’s study and were
evaluated, in conjunction with the drugs
administered, by multivariate analysis; only
the difficulty of obtaining biliary access and a
long sphincterotomy, but not drug
prophylaxis, were independent predictors of
post-ERCP pancreatitis.

Conclusion

The issue as to whether it is possible to
prevent pancreatic damage by administering
drugs prophylactically is still open to
discussion. Available studies do not support
the use of either somatostatin or gabexate
mesilate for this purpose, even in patients
deemed to be at risk for complications. The
observation that whenever it develops after
ERCP, pancreatitis is usually mild and
spontaneously disappears within the
following few days without medical
intervention is a further theoretic argument
against the need for pharmaceutical
prophylaxis. Efforts should be devoted to
delineate factors which are associated with
the development of severe pancreatitis after
the endoscopic procedure, but unfortunately
studies on this medically-relevant topic are
lacking. Post-procedure pancreatitis should be
regarded as an unavoidable event when
biliary cannulation is difficult; its occurrence
has to be expected even in the hands of an
expert endoscopist. At present post-ERCP
pancreatitis (and other complications) can be
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prevented efficaciously by appropriate
selection of patients, mastering of the
technique and operator competence.
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