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Abstract

Post-procedure pancreatitis is the most common
complication of endoscopic retrograde cholangio pan-
creatography (ERCP) and carries a high morbidity and
mortality occurring in at least 3%-5% of all procedures.
We reviewed the available literature searching for
“ERCP” and “pancreatitis” and “post-ERCP pancreatitis”.
in PubMed and Medline. This review looks at the diag-
nosis, risk factors, causes and methods of preventing
post-procedure pancreatitis. These include the evidence
for patient selection, endoscopic techniques and phar-
macological prophylaxis of ERCP induced pancreatitis.
Selecting the right patient for the procedure by a risk
benefits assessment is the best way of avoiding unnec-
essary ERCPs. Risk is particularly high in young women
with sphincter of Oddi dysfunction (SOD). Many of the
trials reviewed have rather few numbers of subjects
and hence difficult to appraise. Meta-analyses have
helped screen for promising modalities of prophylaxis.
At present, evidence is emerging that pancreatic stent-
ing of patients with SOD and rectally administered non-
steroidal anti-inflammatory drugs in a large unselected
trial reduce the risk of post-procedure pancreatitis. A
recent meta-analysis have demonstrated that rectally
administered indomethecin, just before or after ERCP is
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associated with significantly lower rate of pancreatitis
compared with placebo [OR = 0.49 (0.34-0.71); P =
0.0002]. Number needed to treat was 20. It is likely
that one of these prophylactic measures will begin to
be increasingly practised in high risk groups.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Select patients carefully, and give high risk
patients rectal indomethacin.
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INTRODUCTION

Pancreatitis is the most common complication of endo-
scopic retrograde cholangio pancreatography (ERCP) and
carties a high morbidity and mortality. There is a 3%-5%
incidence of this complication occurring, as shown in
various large clinical studies™™. A systematic survey of 21
studies involving 16855 patients (1987-2003) found a 3.5%
occurrence of post-ERCP pancreatitis. 0.4% of patients
had severe pancreatitis with 0.11% deaths".

Predicting pancreatitis after ERCP can be very dif-
ficult but there have been numerous studies that have
identified factors that increase the risk for post-ERCP
pancreatitis. These can have a cumulative effect when
multiple factors are present. There are multiple proce-
dures and pharmacological interventions that have been
studied to prevent post-ERCP pancreatitis. This article
describes these some of these interventions and includes
the latest studies.
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Table 1 Consensus definition of post-endoscopic retrograde

Table 2 Risk factors for post-endoscopic retrograde cholan-

cholangio pancreatography pancreatitis

gio pancreatography pancreatitis

Severity of Definition

pancreatitis

Mild Clinical pancreatitis, amylase at least 3 x normal > 24 h
after procedure, requiring unplanned admission or pro-
longation of planned admission to 2-3 d

Moderate Hospitalisation of 4-10 d

Severe Hospitalisation of > 10 d, haemorrhagic pancreatitis,

pancreatic necrosis or pseudocyst, or need for interven-
tion (percutaneous drainage or surgery)

DIAGNOSIS OF POST-ERCP
PANCREATITIS

Post-ERCP pancreatitis is defined as acute pancreatitis
occurring following an ERCP procedure. This consists of
the development of new pancreatic-type abdominal pain
associated with hyperamylasemia of three times the upper-
limit of normal, occurring 24 h after an ERCP requiring
hospital admission. Severity of post-ERCP pancreatitis is
graded based on length of hospital admission and need
for intervention. It can be divided into mild, moderate
and severe (Table 1), based on a consensus definition”.

Freeman ef al" studied the complication rate that oc-
curred in 2347 patients undergoing endoscopic biliary
sphincterotomy. Acute pancreatitis occurred in 127 pa-
tients (5.4%). Mild post-ERCP pancreatitis occurred in
53 (2.3%), moderate in 65 (2.8%) and severe in 9 (0.4%).
Of the latter, one died of retroperitoneal perforation,
one required percutaneous drainage of a pseudocyst and
three required surgical drainage.

RISK FACTORS FOR POST-ERCP
PANCREATITIS

Many studies have looked into factors that increase the
risk of post-ERCP pancreatitis. These can be divided
into patient-related risk factors, endoscopist-related risk
factors and procedure-related risk factors. Table 2 sum-
marises the general consensus of risk factors for post-
ERCP pancreatitis[3’7’8]. These factors should alert the
endoscopist to take special precautions in preventing
post-ERCP pancreatitism. In addition, there is a cumu-
lative effect for patients with multiple risk factors. For
example, a young woman with suspected sphincter of
Oddi dysfunction, normal bilirubin, difficult cannula-
tion and absence of bile duct stones has an associated
increased risk of pancreatitis of 409",

There are other factors that have been identified
which require further studies. One retrospective study
identified taking pancreato-toxic drugs (oestrogen, aza-
thioprine, valproic acid, mesalazine, morphine derivatives
and prednisone) increased the occurrence of post-ERCP
pancreatitis (OR = 3.7)1"%,

Another retrospective study of 506 patients iden-
tified angiotensin receptor blockers and smoking as
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Risk factors for post ERCP pancreatitis

Patient-related factors Younger age
Female sex
Normal serum bilirubin
Recurrent pancreatitis
Prior ERCP-induced pancreatitis
Sphincter of Oddi dysfunction

Endoscopist-related factors Difficult cannulation
Pancreatic duct injection
Sphincter of Oddi manometry
Precut sphincterotomy
Pancreatic sphincterotomy
Minor papilla sphincterotomy

Procedure-related factors ~ Trainee involvement in procedure

ERCP: Endoscopic retrograde cholangio pancreatography.

independent risk factors for post-ERCP pancreatitisl13J

whereas a recent case-control study of 6505 patients
identified smoking and chronic liver disease as factors
that reduced the risk of post-ERCP pancreatitis[m.

Testoni ¢ al” conducted a large prospective multicen-
tre trial (total of 3635 ERCP procedures) and showed
that the rate of post-ERCP pancreatitis did not differ
between high- and low-volume centres (3.9% »s 3.1%).
However, the high-volume centres treated a larger pro-
portion of patients at high-risk of pancreatitis and did
a significantly greater number of difficult procedures.
In another large multicentre prospective trial (2347 pa-
tients), case volume did not affect incidence of pancre-
atitis although the multivariate model indicated low case
volume was independently associated with higher overall
rate of cornplicationsm.

Operator experience has been difficult to demon-
strate as a risk factor for post-ERCP pancreatitis due to
the heterogeneity of studies with variable case volume
and case mix. One French study showed no risk associ-
ated with operator inexperienccm.

In the multivariate analysis of a randomised con-
trolled multicentre study by Cheng ez al” trainee involve-
ment in the procedure was found to be a risk factor (OR
= 1.5) for development of post-ERCP pancreatitis.

Biliary stenting was found to be an independent
risk factor for pancreatitis in a single-centre prospective
study by Wilcox ¢ a/'”. The commonest indication for
stent placement was pancreaticobiliary malignancy (37%
of patients). Another retrospective study on patients un-
dergoing ERCP for malignant biliary obstruction found
the frequency of post-ERCP pancreatitis was significant-
ly higher with placement of self-expanding metal stents

compared with a plastic stent!',

MECHANISM OF POST-ERCP
PANCREATITIS

There are various mechanisms proposed in the patho-
genesis of post-ERCP pancreatitism’m]. These include: (1)
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mechanical injury from instrumentation of papilla and
pancreatic duct; (2) thermal injury following application
of electrosurgical current during biliary or pancreatic
sphincterotomy; (3) hydrostatic injury - following injec-
tion of contrast medium into the pancreatic duct of
from infusion of water or saline solution during sphinc-
ter manometry; (4) chemical or allergic injury following
injection of contrast medium into the pancreatic duct;
(5) enzymatic injury with intraluminal activation of pro-
teolytic enzymes; and (6) infection from contaminated
endoscope and accessories.

Preventive measures are aimed at interrupting the
cascade of events resulting in the premature activation
of proteolytic enzymes, autodigestion and impaired aci-
nar secretion with subsequent clinical manifestations of

local and systemic effects of pancreatitism.

PREVENTION OF POST-ERCP
PANCREATITIS
ERCP technique

Cannulation: Various methods to ease cannulation of
the bile duct and reduce trauma have been studied with
view of reducing the risk of post-ERCP pancreatitis.

In general, guidewire technique to facilitate bile duct
cannulation has been shown to improve primary biliary
duct cannulation but incidence of post-ERCP pancreati-
tis has not been consistently shown to be reduced by this
technique.

In a meta-analysis of five randomised controlled tri-
als (RCTs), guidewire cannulation was shown to lower
post-ERCP pancreatitis (rates 0%-3%) compared to
standard contrast-injection method (rates 4%-12%) and
increase primary cannulation rates compared to the stan-
dard method (OR = 2.05)"".

A Cochrane meta-analysis of 12 RCTs (3450 patients)
similarly found that post-ERCP pancreatitis incidence
was lower in the wire-guided cannulation (WGC) group
(3.5%) compared to contrast-assisted cannulation tech-
nique (6.7%) and primary cannulation rates were higher
in the WCG group (84% vs 77%, RR = 1.07). However,
WGC may not prevent post-ERCP pancreatitis in pa-
tients with suspected Sphincter-of-Oddi dysfunction and
unintentional pancreatic duct guidewire cannulation™.

In contrast, a recent crossover multicentre ran-
domised controlled trial involving 322 patients compared
wire-guided biliary cannulation with conventional can-
nulation technique - the trial found that the incidence of
post-ERCP pancreatitis was similar in both groups (6.1%
s 6.3%, P = 0.95). Primary biliary cannulation rate was
similar for both groups as well (83% »s 87%) e,

Another prospective trial involving 1249 patients
did not find any significant difference in the rates of
post-ERCP pancreatitis with the guidewire technique
compared with sphincterotome and contrast injection
method™”.

Many advanced endoscopists use a hybrid of the two
techniques (wire probes with minimal contrast to outline
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distal duct course) which avoid dissections or passage
of the guidewire out of a side branch of the pancreatic
duct. This hybrid technique however has not been for-
mally evaluated™".

Electrocautery: Thermal injury following application
of eclectrosurgical current during biliary or pancreatic
sphincterotomy is thought to contribute to causing post-
ERCP pancreatitis. A number of studies have been
conducted to compare pure cut current with blended
current and bipolar »s monopolar electrocautery. These
have produced mixed results. A meta-analysis of four tri-
als (total: 804 patients) comparing pure current to mixed
current in patients who underwent sphincterotomy
found no significant difference in the rates of pancreati-
tis. Pure current was however associated with more epi-
sodes of bleeding, primarily mild bleedingm. The use of
sequential combination of pure cut and blended current
for sphincterotomy was studied in 142 patients - this did
not change the rate of post-ERCP pancreatitis but did

cause less visible bleeding than pure cut alone™!.

Pancreatic stenting: Pancreatic duct obstruction or
impaired pancreatic drainage from papillary oedema or
spasm of the sphincter of Oddi has been postulated to
cause post-ERCP pancreatitism. Numerous studies have
looked into the prophylactic placement of a pancreatic
stent to prevent post-ERCP pancreatitis. Due to their
variability in indications for stenting, interventions and
outcome measures - comparisons and conclusions can
be difficult. A few trials have shown that pancreatic stent
insertion reduces the rate and severity of post-ERCP
pancreatitis after difficult cannulation, needle-knife
precut, biliary sphincterotomy for sphincter of Oddi
dysfunction (SOD) and manometry, pancreatic sphinc-
terotomy, endoscopic ampullectomy and endoscopic bal-
loon dilation™™.

A recent meta-analysis of randomised controlled tri-
als (RCTs) comparing pancreatic stent placement and
the subsequent incidence of post-ERCP pancreatitis
enrolled 14 studies (total: 1541 patients). This found that
pancreatic stent placement was associated with signifi-
cant reduction of post-ERCP pancreatitis (RR=0.39,
95%CI: 0.29-0.53, P < 0.001) as compared with no stent
placement. Subgroup analysis demonstrated that pancre-
atic stent placement was effective for both high-risk and
mixed case groupsm].

Another meta-analysis by Choudhary ez 2/ analysed
eight RCTs (656 patients) and this showed that pro-
phylactic pancreatic stents decteased the odds of post-
ERCP pancreatitis (OR = 0.22; 95%CIL: 0.12-0.38, P <
0.01) with an absolute risk difference of 13%.

Pancreatic stenting comes with some limitations. It
is associated with complications such as stent-related
ductal injury and strictures”. Many endoscopists and
assistants are unfamiliar with the placement of pancreatic
stents. In addition, unsuccessful stent placement can itself
be associated with a risk of pancreatitis. Freeman e/ al’”
conducted a prospective study of 225 high risk ERCPs.
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Table 3 Pharmacological agents studied according to postu-

lated mechanism of action

Postulated mechanism
of action

Agents

Interruption of inflam  NSAIDs, steroids, interleukin-10, allopurinol,
matory cascade adrenaline spray, pentoxifylline, platelet-activat-
ing factor-acetylhidrolase, semapimod, aprepi-
tant, risperidone

Reduction of pancreatic Octreotide, somatostatin, calcitonin

enzyme secretion

Inhibition of protease ~Gabexate mesilate, heparin, ulinastatin, nafa-
activity mostat, magnesium sulphate

Reduction of Sphincter- Nitroglycerin, nifedipine, botulinum toxin,

of-Oddi pressure lidocaine, secretin, phosphodiesterase inhibitor

type 5
Prevention of infection Antibiotics
Anti-oxidants Beta-carotene, N-acetylcysteine, sodium selenite
Anti-metabolites 5-fluorouracil

NSAIDs: Non-steroidal anti-inflammatory drugs.

Pancreatitis occurred in two out of three (66.7%) patients
in whom stent insertion failed »s 32 of 222 (14.4%) pa-
tients with successful insertion (P = 0.00).

Follow-up evaluation is necessary to ensure passage
or removal of stent and placement can be technically
difficult. The optimal timing for stent placement and
duration for stent to remain in place is unknown. There
is also variability in the type of stent used"”*\. Short 5
French stents are easier to deploy and are more likely
to migrate spontaneously compared with long 3 French
stents. However, they do not confer a benefit in terms
of pancreatitis risk reduction. The optimal duration
for stents to remain in place is unknown. Chahal ez a/™”
compared the outcomes of a short straight 5 French
stent without an inner flange with an unflanged long
single pigtail 3 French stent. They found a significantly
higher placement failure rate in the 3 French group (8.3%
vs 0%, P = 0.0003), a higher spontaneous dislodgement
rate in the 5 French group (98% us 88% for 3 Fr, P =
0.0001) and a non-significant higher pancreatitis rate
(14% vs 9%, P = 0.3).

Pharmacological prophylaxis

Since the introduction of ERCP, numerous studies have
been carried out in the pursuit to discover the most ef-
fective pharmacological prophylactic agent against post-
ERCP pancreatitis. These were done based on the postu-
lated mechanisms of action through which post-ERCP
pancreatitis occurred (Table 3)*"*,

Interruption of inflammatory cascade (anti-inflam-
matory): Non-steroidal anti-inflammatory drugs:
non-steroidal anti-inflammatory drugs (NSAIDs) have
been studied for their inhibitory properties on phospho-
lipid A2 (PLA2) and prostaglandins, which lead to inter-
ruption of the inflammatory cascade of acute pancreati-
tis". A Finnish group, Mikeli ez al* studied the in-vitro
inhibition of PLAzin acute pancreatitis by 17 different
pharmacological agents. They found that indomethacin
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was the most potent of the agents in inhibiting PLLA2 ac-
tivity in the serum from patients with acute pancreatitis
followed by diclofenac.

Murray ez al® conducted a prospective, randomised,
double-blind controlled trial involving 220 patients. In
the twenty-four patients (11%) who developed acute
pancreatitis, 7 had received 100mg diclofenac supposito-
ry given immediately after ERCP »5 17 who received pla-
cebo (P < 0.05). They concluded that rectal diclofenac
given immediately after ERCP can reduce the incidence
of acute pancreatitis.

Since then, three meta-analysis have been published,
analysing the effect of NSAIDs in preventing post-ER-
CP pancreatitis. The results of each meta-analyses are as
follows: (1) Elmunzer ez a/*": Four RCTs (912 patients)
evaluating rectal NSAIDs (indomethacin or diclofenac)
administration in the peri-procedure period were ana-
lysed. This found a significant reduced incidence of
pancreatitis with pooled relative risk of 0.36. The pooled
number needed to treat with NSAIDs to prevent one ep-
isode of pancreatitis was 15; (2) Dai e# ™ Six RCTs (1300
patients) were analysed. These included the 4 RCTs in
the above-mentioned meta-analysis as well as two addi-
tional trials. Two trials used rectal diclofenac, three used
rectal indomethacin and one used oral diclofenac. The
risk of pancreatitis was lower in the NSAID group than
in the placebo group (OR = 0.46, P < 0.0001)*; and (3)
Ding et al™: Meta-analysis of ten RCTs (2269 patients)
showed that NSAIDs decreased the overall incidence of
post-ERCP pancreatitis (RR = 0.57, P = 0.007) with an
absolute risk reduction of 5.9% and number needed to
treat: 17. In addition, NSAIDs use decreased the inci-
dence of moderate to severe post-ERCP pancreatitis (RR
= 0.46, P = 0.002). This meta-analyses included studies
that were heterogenous in NSAIDs-type (indomethacin,
diclofenac ot valdecoxib) and route of administration.
Rectal administration of NSAIDs was associated with a
decreased risk of post-ERCP pancreatitis in all six trials
that used this route while the other routes studied in 4
studies (oral, intramusculat, intravenous and intraduode-
nal) were not.

Rectal administration is the most effective route for
NSAIDs in post-ERCP prevention. This is postulated
to be due to wider bioavailability compared to oral route
(with significant first-pass metabolism) and the quicker
peak plasma NSAIDs concentrations (30 min for rectal
route 25 2 h for oral route) """,

All the trials showed no adverse effects from
NSAIDs administration to patients. However, limitations
to the meta-analyses were differences in pharmacological
manipulation (timing, route of administration and choice
of drug), inconsistent use of pancreatic stenting, inclu-
sion of both high-risk and low-risk patients and differ-
ences in ERCP procedures (e.g., number of cannulations,
number of pancreatic duct injections, whether sphincter-
otomy was performed). In addition, different definitions
of pancreatitis were used [some used 4 X upper limit of
normal (ULN) hyperamylasemia while some used 3 X
ULN with abdominal pain]“***!
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The latest multi-centre trial by Elmunzer e7 /" was
carried out using a randomised, placebo-controlled and
double-blind method. This compared rectal indometha-
cin »s placebo immediately after ERCP. A total of 602
patients were enrolled of which 82% were high-risk
(suspected sphincter of Oddi dysfunction). Rectal indo-
methacin was found to significantly reduce the incidence
of post-ERCP pancreatitis (9.2% v5 16.9%, P = 0.005).

A recent meta-analysis have demonstrated that rectal-
ly administered indomethacin, just before or after ERCP
1s associated with significantly lower rate of pancreatitis
compared with placebo [OR = 0.49 (0.34-0.71); P =
0.0002]. Number needed to treat was 20. Moreover they
found that in subgroup analysis, the difference remained
unchanged for average-risk population [OR = 0.49
(0.28-0.85); P = 0.01] or in preventing severe PEP [OR
= 0.41 (0.21-0.78); P = 0.007]"". The European Society
of Gastrointestinal Endoscopy published guidelines in
2010 with grade A recommendation for the administra-
tion of rectal diclofenac 100 mg or indomethacin im-
mediately before or after ERCP as post-ERCP prophy-
P! The United States and United Kingdom however
have not yet come to a consensus regarding this.

The available evidence suggests that prophylactic rec-
tal administration of NSAIDs should be used in high-
risk patients due to its marked reduction in incidence
post-ERCP pancreatitis. This will result in substantial
medical and cost benefits.

laxis

Other anti-inflammatory agents: Glucocorticoids
have been evaluated as a potential prophylactic agent in
a few studies (intravenous and oral). Initial promising re-
ports have been followed by five prospective controlled
trials which have demonstrated its inefficacy in prevent-
ing post-ERCP pancreatitis[5
of six randomised controlled trials using intravenous or
oral corticosteroids (total: 2448 patients) demonstrated
that prophylactic corticosteroids did not reduce the inci-
dence of post-ERCP pancreatitis[sg].

Interleukin-10 is an anti-inflammatory cytokine that

> Finally, 2 meta-analysis

has been shown to limit the severity of acute pancre-
atitis in animal models. One initial study (144 patients,
placebo-controlled) found the incidence of pancreatitis
was reduced by a single IV dose given 30 min before
ERCP (8% o5 24% in placebo)[ﬁo]. It was also effective for
high-risk patients. However, two subsequent placebo-
controlled trials (total 505 patients) did not demonstrate
any efficacy®*,

Allopurinol has been studied for its inhibitory prop-
erties on oxygen-derived free radicals. Trials studying the
effect of allopurinol on post-ERCP pancreatitis preven-
tion have revealed conflicting results. Subsequent two
meta-analyses of 10 RCTs (1554 patients and 1730 pa-
tients respectively) have concluded that allopurinol does
not reduce post-ERCP pancreatitis and should be not
recommended as a prophylactic agent[63’6 3

Other agents studied (Adrenaline spray, pentoxifyl-
line, platelet-activating factor acetylhidrolase, semapi-
mod, aprepitant and risperidone) have either revealed
discordant results or no effect on preventing post-ERCP

(49
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.. [64-73
pancreatltls[ ],

Reduction of pancreatic secretion: Somatostatin and
its synthetic analogue, octreotide are potent inhibitors of
exocrine secretion of the pancreas. Various studies have
been conducted using different dosing regimes (< 6 h, =
12 h or bolus). Andriulli ¢z /™ conducted a meta-analyses
(16 studies) which concluded that somatostatin was inef-
fective in preventing post-ERCP pancreatitis. Two further
controlled trials by Lee ¢z /™ and Chan e a/™ revealed
conflicting results. Similar mixed results were found in
studies using octreotide ™. Therefore, somatostatin
and octreotide are currently not recommended as a pro-
phylactic agents.

Calcitonin has been studied and not been shown to
have any prophylactic effect on pancreatic enzymes or
complication rate”™™,

Inhibition of protease activity: Protease inhibitors
prevent activation of trypsin which is involved in the
cascade of events leading to acute pancreatitis. Gabexate
mesilate, nafamostat and ulinastatin have been studied
in numerous studies. However, results of the trials have
been conflicting. Some trials showed a benefit in reduc-
ing post-ERCP pancreatitis while others did not show
any effect, especially in high-risk patients.

Seta ¢t al" published a meta-analysis on 18 studies
(4966 patients) evaluating the efficacy of protease inhibi-
tors. This found that protease inhibitors showed a small
risk reduction in ERCP-associated pancreatitis with high
number needed to treat (34.5). Overall, the analysis con-
cluded that there was no solid evidence to support the
use of protease-inhibitors to prevent ERCP-associated
complications.

A more recent meta-analysis by Yuhara ez al™ com-
pared the effects of protease inhibitors and NSAID:s.
This included 19 studies (nafamostat mesilate, # = 4 stud-
ies, NSAIDs, #» = 7 studies and gabexate mesilate, #» = 6
studies and ulinastatin, » = 2 studies). This found that
nafamostat mesilate and NSAIDs had solid evidence for
preventing post-ERCP pancreatitis (RR = 0.41 and RR =
0.58 respectively) while gabexate and ulinastatin were not
associated with decreased risk of post-ERCP pancreatitis.
These findings differed from the former meta-analysis by
Seta ¢ al*" which did not distinguish between gabexate
mesilate, ulinastatin and nafamostat mesilate.

Heparin has been studied for its anti-inflammatory
properties with discordant results. A meta-analysis of
four trials (1438 patients) demonstrated no benefit for
prophylactic heparin in prevention of post-ERCP pan-
creatitis™

Magnesium sulphate (intravenous) is currently being
studied as a calcium-antagonist and hence, a prophylactic
agent against post-ERCP pancreatitis[w

Reduction of sphincter-of-oddi pressure: Reducing
sphincter of Oddi pressure would theoretically prevent
development of post-ERCP pancreatitis.

Initial trials studying the effect of GTN (transdermal
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or sublingual) showed promise[gs’gél but three subsequent
randomised trials demonstrated no significant preventive
effect on post-ERCP pancreatitisms()].

Numerous other drugs have been studied with disap-
pointing or conflicting results. These include nifedipine,
botulinum toxin, lidocaine and phosphodiesterase inhibi-
tor type 57,

Secretin causes relaxation of the Sphincter of Oddi
and increases pancreatic secretion. Studies on secretin
have revealed mixed results. In a German randomised
trial studying the influence of secretin and gabexate-
mesilate on ERCP-related complications, secretin was
shown to have no effect on ERCP-induced hyperamy-
lasemia”’, On the other hand, Jowell ¢/ /™ conducted
a single-centre randomised placebo-controlled trial (869
patients) using intravenous secretin (16 ug) adminis-
tered immediately before ERCP »s placebo. Secretin was
found to decrease the incidence of pancreatitis (8.7% vs
15.1% in the placebo group, P = 0.004). Subgroup analy-
sis revealed that secretin was highly protective against
post-ERCP pancreatitis for patients undergoing biliary
sphincterotomy (6/129 »s 32/132, P < 0.001).

Prevention of infection

Antibiotics: One old controlled study has evaluated
the role of antibiotics on post-ERCP pancreatitis and
found no effect on its incidence”. Another prospec-
tive randomised controlled trial involving 315 patients
demonstrated that 2 g of ceftazidime administered intra-
venously 30 min before ERCP significantly reduced the
incidence of post-ERCP pancreatitis (2.6% »s 9.4% in
the control group, P = 0.009). However, this study was
deemed of low-methodological quality due to the un-
clear allocation concealment (the control group received
“no antibiotics” in place of placebo). Further studies
are required before antibiotics can be recommended as a
prophylactic agent against post-ERCP pancreatirism’%J.

Anti-oxidants: Oxidant stress may be involved in the
pathogenesis of post-ERCP pancreatitis. N-acetylcys-
teine and sodium selenite have both been studied in
randomised controlled trials and was shown to not re-
duce the incidence of post-ERCP pancrearjtis[%J. Beta-
carotene was studied in a double-blind trial and did not
reduce incidence of pancreatitis between the treatment
and placebo group. However, there was some postulated
protective effect of treatment with beta-carotene seen as
there were no patients with severe pancreatitis, as com-
pared to the placebo group (2.22%)"".

A recent meta-analysis looked at of 11 randomised
trials (3010 patients) using N-acetylcystein, selenite, beta-
carotene, allopurinol and pentoxifylline. This concluded
that anti-oxidant supplementation shows no beneficial
effect on the incidence and severity of post-ERCP pan-
creatitis™.

CONCLUSION

Selection of patients, good technique, and good aftercare
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remain the primary prevention of post-ERCP pancreati-
tis. Currently, rectal NSAIDs are the only pharmacologi-
cal agents that have been shown to reduce the incidence
of post-ERCP pancreatitis in especially in high-risk pa-
tients and is gaining wider acceptance. The other agents
(protease inhibitors and anti-secretory agents) require
larger multi-centre randomised trials that can control for
multiple variables. ERCP techniques should be adapted
according to the risk-profile of the patient. Guidewire
technique eases primary biliary cannulation but has not
been shown to reduce incidence of post-ERCP pancre-
atitis. Patient selection and stratifying risk in individual
patients is vital in preventing post-ERCP pancreatitis.
Manipulation should be minimised in high-risk cases. In
addition, pancreatic stenting should be used in high-risk
patients, particularly young female patients with suspect-
ed sphincter of Oddi dysfunction, difficult cannulation
or history of post-ERCP pancreatitis.
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