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1. INTRODUCTION
Bacteraemia is common following some forms of
gastrointestinal endoscopic therapy, such as dilata-
tion or injection sclerotherapy, and can occur with
diagnostic endoscopy alone. Fortunately complica-
tions resulting from dissemination of endogenous
bacteria are uncommon, and infective endocarditis
is an extremely rare complication. Furthermore, for
most diagnostic and therapeutic procedures there is
scant evidence that antibiotic prophylaxis can
reduce the incidence of infective complications.

The area that has attracted the most controversy
in recent years has been the use of antibiotics to
prevent infective endocarditis. The recommenda-
tions by the American Heart Association (AHA)1

have traditionally guided the advice of the national
bodies representing endoscopic practice,2 3 includ-
ing the British Society of Gastroenterology (BSG).4

The traditional guidance has been that patients at
high risk of endocarditis, such as those with a
prosthetic (ie, tissue or mechanical) valve and/or a
past history of endocarditis should receive anti-
biotics for all endoscopic procedures. More recently
the European Society of Cardiology recommended
antibiotic prophylaxis to cover therapeutic endo-
scopy in patients with acquired valvular heart
disease,5 and the British Cardiovascular Society
went even further, advising antibiotic prophylaxis
for patients at moderate risk of endocarditis
undergoing any endoscopic procedure.6

The Endoscopy Committee of the BSG recog-
nised the need for consensus on this issue, and
convened a Working Party in the spring of 2006.
The membership, comprised doctors with a special
interest in gastroenterology, gastroenterologists,
cardiologists and microbiologists. The gastroenter-
ologists and microbiologists from this Working
Party also took the opportunity to review the
evidence underpinning the use of antibiotic pro-
phylaxis in other areas of endoscopic practice, in
particular endoscopic retrograde cholangiopancrea-
tography (ERCP) and percutaneous endoscopic
gastrostomy (PEG). In view of new guidance from
the AHA, and from the National Institute for
Health and Clinical Excellence (NICE), the
Working Party reconvened in 2008 to reconsider,
in particular, the issue of prophylaxis against
infective endocarditis.

2. REMIT

2.1 Aim
These guidelines aim to help clinicians in deciding
which patients undergoing gastrointestinal endo-
scopy should receive antibiotic prophylaxis.

2.2 Development
The BSG first published guidelines on the use of
prophylactic antibiotics in 1996, and these were
revised by Professor Mike Bramble in 2001.4 The
2006 BSG Working Party was chaired by Dr Robin
Teague, and, in addition to members of the
Endoscopy Committee, incorporated representa-
tion from the BCS and the British Society for
Antimicrobial Chemotherapy (BSAC). The latter
professional society was simultaneously in the
process of reviewing its guidelines on antibiotic
prophylaxis.7 Dr Miles Allison researched the
current literature using PubMed and UltraMED
software (the latter includes Medline), prepared
the briefing documentation and, after the Working
Party met, set about revising the previous version
of the guidelines and preparing the first draft of the
current guidelines.

Further changes have been made in the light of
new guidelines from the AHA,8 the American
Society for Gastrointestinal Endoscopy (ASGE),9 a
clinical guideline from NICE10 11 and in response to
comments from members of BSG Council and
Endoscopy Committees, and six international
referees who undertook peer review of the 2007
submission. A final conference comprising the six
authors of this guideline took place in June 2008.

The guidelines conform to the North of England
Evidence based Guidelines Development Project.
The grading of each recommendation is dependent
on the category of evidence supporting it.
Recommendations based on the level of evidence
are presented and graded as:
c A: requires at least one randomised controlled

trial of good quality addressing the topic of the
recommendation (evidence categories Ia and
Ib);

c B: requires the availability of clinical studies
without randomisation on the topic of the
recommendation (evidence categories IIa, IIb
and III);

c C: requires evidence from expert committee
reports or opinions or clinical experience of
respected authorities in the absence of directly
applicable clinical studies of good quality
(evidence category IV).

2.3 Scheduled review
The content and evidence base for these guidelines
should be reviewed within 5 years of publication.

3. EXECUTIVE SUMMARY
3.1 Antibiotic prophylaxis is no longer recom-
mended for the prevention of infective endocarditis
in patients with cardiac risk factors who undergo
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diagnostic or therapeutic endoscopy. Evidence Grade III,
Recommendation Grade B.
3.2 The possibility of infective endocarditis should be considered
in patients with known cardiac risk factors who develop
symptoms and signs of infection during the weeks following
an endoscopic procedure. Such patients should undergo prompt
investigation and appropriate treatment. Evidence Grade IV,
Recommendation Grade C.
3.3 Patients with ongoing cholangitis (or other infections for
which therapeutic endoscopy is indicated as part of their
management plan) should already have been established on
appropriate antimicrobial therapy. Evidence Grade Ia,
Recommendation Grade A.
3.4 Additional single-dose ERCP prophylaxis is not normally
recommended for those already established on antimicrobial
treatment for cholangitis. Evidence Grade IV, Recommendation
Grade C.
3.5 Routine prophylaxis for ERCP is no longer considered
appropriate, but, if it proves impossible to achieve adequate
biliary decompression, a full antibiotic course is indicated while
arrangements are being made to achieve this goal by repeat
ERCP or some other means. Evidence Grade III, Recommendation
Grade B.
3.6 There are specific circumstances where antibiotic prophy-
laxis should be given routinely to cover ERCP. These include
c patients with biliary disorders, such as primary sclerosing

cholangitis or hilar cholangiocarcinoma, in whom it can be
anticipated that complete biliary drainage will be difficult or
impossible to achieve during one procedure,

c patients with a history of liver transplantation,

c patients with pancreatic pseudocyst,

c patients with severe neutropenia (,0.56109/l) and/or
advanced haematological malignancy.

Evidence Grade III, Recommendation Grade B.
3.7 When prophylaxis for ERCP is given, oral ciprofloxacin or
intravenous gentamicin is recommended. Evidence Grade IIa,
Recommendation Grade B.
3.8 The recommended antibiotic regimen for ERCP prophylaxis
and/or persisting biliary obstruction following attempted
decompression at ERCP may need to be altered locally in the
light of epidemiological patterns in isolates of microorganisms
resistant to these agents. Evidence Grade IV, Recommendation
Grade C.
3.9 Patients having a percutaneous endoscopic gastrostomy
(PEG) or percutaneous endoscopic jejunostomy (PEJ) should
normally receive a single dose of intravenous co-amoxiclav
during the hour before the procedure. Cefuroxime is an
alternative, but should be avoided where possible in regions
with a high incidence of Clostridium difficile infection, or
infections due to extended-spectrum b-lactamase-producing
organisms. Evidence Grade Ia, Recommendation Grade A.
3.10 Patients already receiving broad-spectrum antibiotics do
not require additional prophylaxis for PEG. Evidence Grade III,
Recommendation Grade B.
3.11 The choice of antibiotic for patients with a history of clear-
cut penicillin allergy (such as anaphylaxis or angioedema) who
require PEG has not been established, but teicoplanin is a logical
alternative. Evidence Grade IV, Recommendation Grade C.
3.12 Patients with suspected variceal bleeding (or patients with
decompensated liver disease who develop acute gastrointestinal
bleeding) should have already been established on intravenous
antibiotics before undergoing endoscopy. Evidence Grade Ia,
Recommendation Grade A.

3.13 Antibiotic prophylaxis is indicated for the fine needle
aspiration of cystic lesions in or adjacent to the pancreas, and
for endoscopic transgastric or transenteric drainage of pancrea-
tic pseudocysts. Evidence grade IIa, Recommendation Grade B.
3.14 Antibiotic prophylaxis is recommenended for patients with
severe neutropenia (,0.56109/l) and/or profound immunocom-
promise (eg, advanced haematological malignancy) who
undergo procedures that are known to be associated with a
high risk of bacteraemia (table 1). Evidence Grade IV,
Recommendation Grade C.
3.15 Recent positive culture results should be taken into
account when deciding on antibiotic prophylaxis regimens,
and microbiological advice sought if required. Evidence Grade IV,
Recommendation Grade C.
3.16 Given that endocarditis prophylaxis will no longer be
routinely given, professional bodies and specialist societies
should work towards establishing national prospective registries
of patients with endocarditis to enable analysis of the temporal
relationship to any preceding endoscopic procedure. Likewise
cholangitis complicating ERCP may become more common now
that prophylaxis for patients with biliary obstruction will no
longer be routine, and consideration should be given to
establishing national registries of post-ERCP cholangitis.

4. GENERAL CONSIDERATIONS

4.1 Rationale for prophylaxis against endocarditis
The hypothesis underpinning the practice of prophylaxis
against infective endocarditis is: (1) endocarditis usually follows
bacteraemia; (2) certain interventional procedures cause bacter-
aemia with organisms that can cause endocarditis; (3) such
bacteria are usually sensitive to antibiotics; (4) antibiotics
should thus be given to patients with predisposing heart disease
before procedures that may cause bacteraemia.

Table 1 Approximate incidence of bacteraemia in
immunocompetent individuals undergoing gastrointestinal
endoscopy

Bacteraemia BSG review (%)4 Nelson et al (%)12

Rectal digital
examination

4

Rigid
proctosigmoidoscopy

5–9 7.6

Barium enema 11

Tooth brushing 25

Dental extraction 30–60

Colonoscopy 2–4 4.4

Diagnostic OGD ¡
biopsy

4 4.1

Flexible
sigmoidoscopy

0.5

ERCP (no duct
occlusion)

6 6.4

ERCP (duct occluded) 11 18

Variceal band ligation 6 8.8

Sclerotherapy 10–50 14.6

Oesophageal
dilatation/prosthesis

34–54

Oesophageal laser
therapy

35

EUS + FNA 0–613–16 0

Figures for barium enema and dental manipulation are given for
comparison.
BSG, British Society of Gastroenterology; ERCP, endoscopic
retrograde cholangiopancreatography; EUS, endoscopic ultrasound;
FNA, fine needle aspiration; OGD, oesophagogastroduodenoscopy.
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4.2 Arguments in favour of prophylaxis against endocarditis and
other consequences of bacteraemia
The hypothesis is that antimicrobial prophylaxis before endo-
scopy can reduce the risks of:
c Infective endocarditis

c Symptomatic bacteraemia

c Colonisation of vascular grafts and endovascular stents,
orthopaedic and other non-cardiac vascular implants.

4.3 Arguments against prophylaxis against endocarditis
The potential benefits of antibiotic prophylaxis should be
weighed up against:
c The questionable clinical significance of bacteraemia arising

from an endoscopic procedure, given that bacteraemia is an
everyday event associated with toothbrushing, for example

c The potential contribution to the selection of resistant
bacteria, such as MRSA (methicillin-resistant Staphylococcus
aureus)

c The knowledge that antibiotics may fail to prevent infective
endocarditis or other infective complications

c The small risk of adverse events, including anaphylaxis and
C difficile infection

c The practical difficulties and costs of antibiotic administra-
tion, especially in patients who are allergic to penicillin.

4.4 Endocarditis risk following endoscopy
Prospective studies to determine the value of antibiotic
prophylaxis against endocarditis during gastrointestinal endo-
scopy are not available. Such research is unlikely to be done
because endocarditis complicating endoscopy is extremely rare,
so prospective studies would need to recruit very large numbers
of subjects over several years.

5. BACTERAEMIA
5.1 Evidence for bacteraemia in gastrointestinal endoscopy
The existence of bacteraemia during upper and lower gastro-
intestinal endoscopy has been well established in numerous series
(summarised in table 1). These studies were reviewed in the
previous edition of these guidelines4 and more recently by Nelson.12

Some published papers overestimate the rates of potentially
significant bacteraemia because microorganisms which are fre-
quent contaminants (with little or no pathogenic potential) have
been included. Other series, particularly some of the older studies,
give misleadingly low rates because of deficiencies in culture
techniques, especially those for anaerobic bacteria.

One study of upper gastrointestinal endoscopy in immuno-
suppressed patients (in whom intravascular destruction of
bacteria is minimised) reported a high rate of clinically
significant bacteraemia (9/47, 19%) in bone marrow transplant
recipients receiving corticosteroids.13

Bacteraemia during ERCP is considered to result mainly from
contrast injection and manipulation around endogenous bacteria
in bile and/or pancreatic tissue of patients with pre-existing
pathology such as biliary obstruction or pancreatic pseudocyst.
Bacteraemia during ERCP is infrequent among patients without
evidence of biliary or pancreatic ductal obstruction.12

More recent attention has been given to the potential risk of
bacteraemia during the diagnostic and therapeutic interventions
that are undertaken under endoscopic ultrasound (EUS) guidance.
Fine needle aspiration (FNA) and ultrasound-guided biopsy
appear to carry a low risk of bacteraemia,14–17 even though EUS-
guided aspiration of pancreatic and peripancreatic cystic lesions
can lead to infective complications (see Section 11).

5.2 Clinical importance of bacteraemia
Recent evidence confirms that everyday activities such as
chewing or tooth brushing produce a bacteraemia of dental
flora.18 19 The incidence of bacteraemia during endoscopy has
been extensively studied, but the incidence of symptomatic
bacteraemia is less well understood. In the great majority of
cases, endoscopy-related bacteraemia is not associated with any
recognisable symptoms or infection-related complications.
Thus, in most instances, there would seem to be little reason
to attempt to reduce the rate of endoscopy-associated asympto-
matic bacteraemia in the absence of delayed clinical sequelae.

The most serious potential sequelae of bacteraemia include
infective endocarditis, meningitis, cerebral abscess, and infected
ascites (bacterial peritonitis) in patients with cirrhosis.12 These
complications, whilst rare, are more likely to follow procedures
associated with the highest risk of bacteraemia, such as
oesophageal dilatation or injection sclerotherapy of varices.

5.3 Prevention of bacteraemia
One study has assessed prospectively (but in an open study
design) the efficacy of antibiotic treatment in reducing
bacteraemia rates during endoscopy.20 Alternate patients aged
60 years and over undergoing gastroscopy were given anti-
biotics. Blood cultures were negative in all 130 patients receiving
antibiotics but positive in 13/132 controls (9.8%, p,0.001).
However, the microorganisms isolated could all have been skin
contaminants, and neither the patients who received antibiotics
nor the controls experienced any symptoms likely to have been
associated with bacteraemia.

6. INFECTIVE ENDOCARDITIS

6.1 Background and literature survey
Over recent decades the numbers of gastrointestinal endoscopic
procedures which have been carried out worldwide has risen
exponentially. It is therefore reassuring that there is no evidence
of any concomitant increase in the incidence of endocarditis.
Published reports of endocarditis associated with endoscopic
procedures have occurred less than once per year (table 2) and it
is not clear even in this small number of cases whether the
association was always causal. No published case of endocarditis
complicating ERCP was identified. On the other hand, not all
cases of infective endocarditis following endoscopy are reported,
and the association may not always be recognised.

A UK collaborative survey of 582 patients with infective
endocarditis identified three patients in whom there was a
history of recent gastroscopy.21 The significance of these
findings has been questioned because there was no control
group. The other case reports linking infective endocarditis to
recent endoscopic procedures22–43 are summarised in table 2.
Some important points arise from these cases:
c There is marked variation in the time interval between

endoscopy and onset of symptoms, and thus uncertainty as
to whether endocarditis had been caused by the procedure
or an unrelated incidental bacteraemia.

c There is an example of failure of antibiotic prophylaxis.25

c There are examples of patients with no prior history of
cardiac disease.24 30 39 42

c Other clinical factors, including the underlying condition for
which endoscopy was indicated, may have influenced the
endocarditis risk.27 31
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6.2 Does antibiotic prophylaxis prevent endocarditis?
There is only limited evidence that antibiotic administration
during dental or surgical procedures reduces the risk of
endocarditis.44 Failures of endocarditis prophylaxis are well
recognised.25 45 In the rabbit model, antibiotic prophylaxis has
been shown to reduce the risk of infection in damaged valves
following high bacterial challenge.46 A retrospective case–control
study of patients at risk suggested that antibiotic prophylaxis
might be effective in preventing endocarditis in dental practice,47

but a recent Cochrane review came out against the routine use
of prophylactic penicillin for invasive dental procedures.48

6.3 Factors predisposing to endocarditis
Cardiovascular risk factors for endocarditis have been discussed
in detail elsewhere.5 6 8 The risk of endocarditis is probably
influenced by the frequency of bacteraemia (table 1) and may be
affected by the intensity of any bacteraemia associated with an
endoscopic procedure. Microbial characteristics such as adhesion
factors are likely to be relevant, and bacteria appear to vary
greatly in their propensity to infect damaged heart valves.

6.4 Factors predisposing to a poor outcome with endocarditis
treatment
The recently published guidelines of the AHA8 identify a group
of cardiac risk factors that predispose to a poor outcome
following the development of endocarditis. These include
patients with a history of valve replacement in whom
eradication of infection may be especially difficult. Whilst the

AHA guidelines do recommend prophylaxis for certain dental
procedures in such patients, the NICE review of the evidence did
not agree with the AHA assessment.10 There is also evidence to
challenge the assumption that endocarditis caused by enterococci
(which accounts for a large proportion of endocarditis cases linked
to colonoscopy—see table 2) has a worse prognosis in patients
with prosthetic valves in comparison with native valves.49 50

6.5 The NICE guidelines
While advising against endocarditis prophylaxis in general,
NICE argued that ‘‘if a person at risk of infective endocarditis is
receiving antimicrobial therapy because they are undergoing a
gastrointestinal or genitourinary procedure at a site where there
is a suspected infection, the person should receive an antibiotic
that covers organisms that cause infective endocarditis’’.9 Many
patients with cardiac pathology, however, are unaware that
they have any abnormality, and even those with documented
acquired valvular disease may not carry an antibiotic card or be
aware of the findings from previous echocardiography. Thus the
ascertainment of at-risk patients will always be incomplete.
Furthermore, it may be difficult to rule out the possibility of
low grade infection in patients with biliary obstruction and/or
pancreatic pseudocyst. The BSG Working Party agrees with the
view that patients who present with cholangitis (or other
infection for which therapeutic endoscopy is indicated), who have
a history of valve replacement or other known cardiac risk factor,
should receive antibiotics which are active against enterococci
(such as amoxicillin) until the results of cultures are known.

Table 2 Case reports of infective endocarditis occurring within weeks after endoscopic procedures

Type of
endoscopy Author and reference Year Organism Patient details

Oesophageal
bougienage

Yin22 1983 Streptococcus viridans Known mitral regurgitation

Niv23 1985 Streptococcus viridans Known MV prolapse

Breuer24 1998 Streptococcus capitis No known prior valve disease

Variceal
sclerotherapy

Baskin25 1989 Streptococcus viridans Prosthetic valve (failure of prophylaxis)

Wong26 1997 Streptococcus
salivarius

Native valve

Diagnostic OGD ¡
biopsy

Rumfeld27 1980 Streptococcus spp. MV stenosis (patient also had RIH repair)

Logan28 1988 Streptococcus sanguis Known MV prolapse

Pritchard29 1991 Cardiobacterium spp. Prosthetic aortic valve replacement

Pentimone30 1991 Streptococcus sanguis Young man; no known cardiac disease

Montalko31 2002 Streptococcus oralis MV prolapse (symptoms pre-dated OGD
in patient on steroids)

Cho32 2004 Streptococcus
intermedius

Valvular heart disease

Yu-Hsien33 2008 Acinetobacter spp. Prosthetic valve

Lower GI Rodriguez34 1984 Enterococcus spp. Rheumatic mixed valve disease following
flexible sigmoidoscopy

Rigilano35 1984 Enterococcus spp. MV prolapse, rigid sigmoidoscopy

Greco36 1986 Enterococcus spp. Polypectomy

Watanakunakorn37 1988 Enterococcus spp. Known aortic stenosis, following
polypectomy

Norfleet38 1991 Streptococcus sanguis Aortic regurgitation: flexible
sigmoidoscopy for polyp follow-up

Millaire39 1991 Enterococcus spp. Polypectomy. No known prior
valvulopathy

Giusti de Marle40 2000 Enterococcus spp. Mixed AVD, colonoscopy

Heiro41 2000 Eikenella spp. Prosthetic valve

Avlami42 2001 Lactobacillus spp. No known prior valvulopathy

Malani43 2006 Cardiobacterium spp. Two cases of prosthetic valve
endocarditis following colonoscopy

AVD, aortic valve disease; GI, gastrointestinal; MV, mitral valve; OGD, oesophagogastroduodenoscopy; RIH, right inguinal hernia.
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6.6 Recommendations on endocarditis prophylaxis during
endoscopy
Antibiotic prophylaxis is no longer recommended for the
prevention of infective endocarditis in patients with
cardiac risk factors who undergo diagnostic or therapeutic
endoscopy. Evidence Grade III, Recommendation Grade B.

This conclusion is based on three main considerations:
c The rarity of infective endocarditis as a complication of

endoscopy, and the absence of an exponential increased
incidence to parallel the growth of endoscopy

c The failure in many case reports to demonstrate a causal
relationship between infective endocarditis and a preceding
endoscopic procedure

c The risks associated with antibiotic administration, namely
allergy, antibiotic resistance and C difficile infection.

6.7 Potential consequences of withholding prophylaxis
Until recently it has been standard practice to give prophylaxis
against endocarditis to patients with a history of valve
replacement and/or previous endocarditis. The possibility that
some such patients may thus have been prevented from
developing endocarditis cannot be ruled out. It is therefore
possible that the coming years will witness a rise in the
incidence of postprocedure endocarditis. Thus it is important
for healthcare professionals to be alert to this possibility in
patients who develop symptoms and/or signs of infection (box
1) during the weeks following endoscopy.
The possibility of infective endocarditis should be con-
sidered in patients who develop symptoms and signs of
infection during the weeks following an endoscopic
procedure. Such patients should undergo prompt investi-
gation and appropriate treatment. Evidence Grade IV,
Recommendation Grade C.

A group of patients who may turn out to be the most difficult
to advise are those who have become accustomed to receiving
antibiotic prophylaxis to cover procedures over many years and
are thus known not to be allergic to the previously recom-
mended antibiotic regimens. For such individuals the NICE
guidance9 states ‘‘Treatment and care should take into account
patients’ needs and preferences. Patients should have the
opportunity to make informed decisions about their care and
treatment, in partnership with their healthcare professionals.’’
It is expected that the majority of such individuals will accept
the changes in guidance, which have arisen with international
consensus. It is recognised that some patients will still choose to
receive prophylaxis.

7. ENDOSCOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY
7.1 Bacteraemia during ERCP
Bacteraemia is well recognised during ERCP.51–54

Pancreaticobiliary infection occurs after 0.4–0.8% of endoscopic
biliary procedures. These episodes must always be taken
seriously because fatality has been reported in 8–20% of such
cases.55

7.2 The evidence
It was initially believed that the failure of early studies of
antibiotic prophylaxis to show benefit was because the case mix
included both diagnostic and therapeutic procedures. Infection
is rare after diagnostic ERCP in the absence of stones or
pancreatic or biliary obstruction. In patients with obstructed
bile ducts with features of previous infection, or pancreatic
pseudocyst, the available data suggest a reduction in clinically
significant infective complications when prophylactic antibio-
tics are used.53 56 57 On closer scrutiny of these papers, however,
the examples of procedure-related cholangitis were almost all in
patients for whom adequate biliary drainage had not been
achieved during ERCP. The contention that relief of biliary
obstruction is more important than antibiotic prophylaxis is
reinforced by the finding that the chief predictor of infective
complications after therapeutic ERCP is incomplete bile duct
drainage.58

Although not all authorities are in agreement,59–62 the case has
been made for prophylactic administration of antibiotics for
patients likely to undergo a therapeutic procedure in the context
of ongoing biliary obstruction and/or infection and/or pancrea-
tic pseudocyst.63 64 There is also a suggestion that antibiotic
prophylaxis is cost-effective in these circumstances.63 This begs
the question as to what constitutes ‘‘biliary obstruction’’;
potential scenarios include the following: (1) patients present-
ing with bacterial cholangitis should already be established on
antibiotics at the time of ERCP; (2) patients with jaundice
secondary to obstructing common duct stones or strictures in
the absence of cholangitis may not necessarily require anti-
biotics provided that the obstruction can be properly relieved at
ERCP59; (3) non-jaundiced patients with common duct stones
may not need antibiotic cover provided that the stones can be
removed or drainage can be secured by means of stenting (with
or without biliary sphincterotomy). These arguments have led
Subhani and colleagues to propose that antibiotics can be
administered immediately after ERCP if it has not been possible
to decompress the biliary tree.61 Whilst this pragmatic approach
has not been tested in clinical practice, the Working Party
agreed this to be a logical way forward given the risk-benefit
analysis for prophylactic antibiotic administration, and it is also
in keeping with American opinion.9 65

Other factors that are important in reducing the risk of
infection include (1) optimal decontamination of the endoscope;
(2) the employment of single-use accessories down the working
channel of the duodenoscope; and (3) the use of sterile contrast
medium and careful control of the volume of contrast used.
Some experts advocate that the endoscopist should aspirate bile
from the biliary tree in order to attenuate the rise in intrabiliary
pressure following contrast injection. Some authorities add
antibiotics to the contrast media prior to injection. Neither of
these two strategies can be recommended however, because
there is no evidence that either reduces the risk of bacteraemia
or cholangitis.

The choice of antibiotic depends on the clinical context.
Common causative microorganisms in ascending cholangitis
are Escherichia coli, Pseudomonas aeruginosa, Klebsiella spp.,

Box 1 Clinical features of infective endocarditis6

Systemic features: intermittent pyrexia, sweats, chills, rigors,
anorexia, weight loss, arthralgia and fatigue. Systemic symptoms
may be acute or insidious in onset.
Cardiac manifestations: new or worsening cardiac murmurs—
typically due to valvular regurgitation; or the development of
cardiac failure.
Extracardiac manifestations: embolic as well as vasculitic
phenomena. All major vessels may be the recipient of infected
emboli from valve vegetations. Renal, splenic and neurological
complications may be particularly serious.

Guidelines

Gut 2009;58:869–880. doi:10.1136/gut.2007.136580 873

 on A
pril 21, 2022 at B

ritish S
ociety O

f G
astroenterology Ltd. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2007.136580 on 11 M

ay 2009. D
ow

nloaded from
 

http://gut.bmj.com/


enterococci, coagulase-negative staphylococci and Bacteroides
spp., but many infections are polymicrobial.61

Our recommendations are summarised in Section 7.3 and in
table 3. There are several scenarios to consider.

7.2.1 Patients with cardiovascular risk factors for endocarditis
Given that enterococci are commonly present in the bile of
patients with biliary obstruction, and that enterococci cause
endocarditis and have been linked to endocarditis complicating
colonoscopy, it would be expected that antienterococcals might
have a role in the prevention of endocarditis following ERCP.
Whilst enterococci are commonly found in infected bile, their
isolation in blood cultures from corresponding patients is
uncommon.61 66 Moreover, the Working Party was unable to
identify reports of infective endocarditis complicating ERCP.
There is therefore no reason to recommend antibiotic prophylaxis

for patients undergoing ERCP where the sole aim is the
prevention of endocarditis.

7.2.2 Patients with ongoing pancreatic or biliary sepsis
These patients will normally already be receiving appropriate
antibiotics. Those with a history of valve replacement or known
cardiac risk factors for endocarditis should be receiving antibiotics
that will cover enterococci, such as amoxicillin, pending the
results of culture studies. Additional single-dose prophylaxis is not
routinely recommended (except in some patients with a history of
prior biliary manipulations—see Section 7.2.4 below).

7.2.3 Patients with first ERCP for biliary obstruction with no clinical
evidence of infection
In these circumstances it is reasonable for the endoscopist to
elect not to give preprocedure antibiotics provided that their

Table 3 Summary of prophylactic antibiotic regimens recommended for gastrointestinal endoscopy

Scenario for prophylaxis Rationale Antibiotics Dose/route

1. Patients with valvular heart disease, valve
replacement, and/or surgically constructed
systemic–pulmonary shunt or conduit, or vascular
graft

Prevention of infective
endocarditis or conduit/graft
infection

Not indicated

2. ERCP for the following patient groups:

a. ongoing cholangitis or sepsis elsewhere Prevention of procedure-related
bacteraemia

Be guided by recent culture results. Patients should
already have been established on antibiotics

May need advice from clinical
microbiologist

b. biliary obstruction and/or common bile duct
stones and/or straightforward stent change

Prevention of cholangitis Not indicated unless biliary decompression not
achieved. A full course of antibiotics becomes
indicated if adequate biliary decompression is not
achieved during the procedure

c. ERCP when complete biliary drainage unlikely to
be achieved (eg, sclerosing cholangitis and/or hilar
cholangiocarcinoma) (special considerations may
apply in cover for a repeat ERCP: see Section
7.2.4]

Prevention of cholangitis Ciprofloxacin 750 mg orally 60–90 min before
procedure (but not recommended in
children)

OR

Gentamicin 1.5 mg/kg intravenously. over 2–
3 min

d. communicating pancreatic cyst or pseudocyst Reducing risk of introducing
infection into cavity

As above As above

e. biliary complications following liver transplant Prevention of cholangitis As (c) PLUS amoxicillin 1 g intravenously single dose

OR

Vancomycin 20 mg/kg intravenously infused over
at least 1 h

3. Endoscopic ultrasound intervention for the
following patient groups:

a. fine needle aspiration solid lesions Prevention of local infection Not indicated

b. fine needle aspiration of cystic lesions in or near
pancreas, or drainage of cystic cavity

Prevention of cyst infection Co-amoxiclav 1.2 g intravenously single dose

OR

Ciprofloxacin 750 mg one oral dose

4. Percutaneous endoscopic gastrostomy (PEG) Prevention of peristomal
infection

Co-amoxiclav 1.2 g intravenous injection or infusion
just before procedure

OR

Possibly reduction in risk of other
infections such as aspiration
pneumonia

Cefuroxime 750 mg intravenous injection or
infusion just before procedure

Teicoplanin can be used if past anaphylaxis or
angioedema with penicillin/cephalosporin

400 mg intravenously for adults

5. Variceal bleeding (not strictly prophylaxis) Prevention of infections such as
bacterial peritonitis

Piperacillin/tazobactam 4.5 g intravenously three times daily

OR

Third-generation cephalosporin eg, cefotaxime 2 g three times daily

Seek advice of local microbiologist or regional liver
unit in patients who are allergic to penicillin

6. Profound immunocompromise (eg, neutropenia
,0.56109/l or advanced haematological
malignancy

Prevention of procedure-related
bacteraemia

Only indicated in procedures with high risk of
bacteraemia (eg, sclerotherapy, dilatation, ERCP
with obstructed system)

Discuss with haematologist and/or
clinical microbiologist

ERCP, endoscopic retrograde cholangiopancreatography.
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administration is ensured as soon as possible postprocedure in
the event that adequate decompression of the biliary tree has
not been achieved. The course of antibiotics should continue
whilst arrangements are being made to relieve biliary obstruc-
tion as soon as possible (either by repeat ERCP or by some other
means) and should last at least until this end point has been
achieved.

The choice of antibiotics has been debated and reviewed in
depth,61–63 and the role of specific antibiotics is discussed in
Section 13. Most authorities recommend either oral ciproflox-
acin taken 90 min before the procedure, or intravenous
gentamicin at the time of sedation. Both ciprofloxacin and
gentamicin have gaps in the cover they provide. Both have
generally good activity against Gram-negative aerobic bacteria
but are much less active against many Gram-positive species,
including enterococci. Increasing ciprofloxacin resistance among
coliforms (Enterobacteriaceae) has also been reported.67

Therefore, the choice between ciprofloxacin and gentamicin
may be influenced by the local epidemiology in microbial
resistance.

Oral ciprofloxacin is less expensive than the intravenous
formulation and results in satisfactory blood concentrations.
Although gentamicin does not penetrate into bile very well, and
has limited activity against enterococci, it probably has broader
Gram-negative activity than ciprofloxacin. Therefore, the
combination of amoxicillin and continued treatment with the
antibiotic chosen for prophylaxis should be considered in a
patient who becomes febrile postprocedure.

7.2.4 Patients with a history of prior biliary manipulations
Bile within the biliary tree is normally sterile. ERCP with
sphincterotomy and/or stenting disrupts the normal ampullary
barrier to the gut, and is associated with long-term bacterobi-
lia.68 69 It is therefore logical to infer that patients needing repeat
biliary intervention at ERCP are at increased risk of bacteraemia
and cholangitis. In a large prospective series cholangitis
complicating ERCP was more likely to occur in patients with
a history of prior ERCP (with sphincterotomy and/or stent-
ing).65 Patients who have been receiving continuous antibiotic
prophylaxis for the prevention of recurrent symptomatic
bacteraemia following biliary stenting may have acquired
resistant bacterial flora, and should be given a different
antibiotic to cover further biliary endoscopic procedures (such
as stent changes) unless it is anticipated that complete biliary
drainage is achievable by means of repeat ERCP. Because of the
lack of an evidence base, we believe that the decision as to
whether to use prophylactic antibiotics in patients undergoing
repeat ERCP rests with the endoscopist, the local clinical
microbiologist and the clinical team caring for the patient.
When ERCP is performed in patients who have previously
received full treatment courses of one antibiotic, consideration
should be given to the use of an alternative antibiotic (or
combination of antibiotics) to cover the procedure. For example,
if a patient has been exposed to prolonged and/or frequent
ciprofloxacin, a combination of amoxicillin and gentamicin, or
monotherapy with a wider spectrum penicillin such as
piperacillin with tazobactam, could be given.

7.2.5 Other settings in which prophylaxis for ERCP should be given
Thes include (1) patients undergoing biliary intervention post
liver transplant70; (2) patients with known Caroli’s disease or
primary sclerosing cholangitis, not only because bacterial
cholangitis is common following biliary manipulation71 but also

because complete relief of biliary obstruction is unlikely to be
achieved at ERCP; (3) patients with Bismuth type III or type IV
cholangiocarcinoma, for whom it may likewise be difficult or
impossible to secure drainage of all liver segments; (4) patients
with pancreatic pseudocysts; (5) patients with severe neutropenia
(,0.56109/l) and/or advanced haematological malignancy.

7.3 Recommendations for prophylaxis before ERCP
Patients with ongoing cholangitis (or other infections for
which therapeutic endoscopy is indicated as part of their
management plan) should already have been established
on appropriate antimicrobial therapy. Evidence Grade Ia,
Recommendation Grade A.
Additional single-dose ERCP prophylaxis is not normally
recommended for those already established on antimicro-
bial treatment for cholangitis. Evidence Grade IV,
Recommendation Grade C.
Routine prophylaxis for ERCP is not necessary, but, if it
proves impossible to achieve adequate biliary decompres-
sion, a full antibiotic course is indicated while arrange-
ments are being made to achieve this goal by repeat ERCP
or some other means. Evidence Grade III, Recommendation
Grade C.
There are specific circumstances where antibiotic prophy-
laxis should be given routinely to cover ERCP. These
include:
c patients with biliary disorders, such as primary

sclerosing cholangitis or hilar cholangiocarcinoma in
whom it can be anticipated that complete biliary
drainage will be difficult or impossible to achieve
during one procedure;

c patients with a history of liver transplantation;

c patients with pancreatic pseudocyst;

c patients with severe neutropenia (,0.56109/l) and/or
advanced haematological malignancy.

Evidence Grade III, Recommendation Grade B.
When prophylaxis for ERCP is given, oral ciprofloxacin or
intravenous gentamicin is recommended. Evidence Grade
IIa, Recommendation Grade B.
The recommended antibiotic regimen for ERCP prophy-
laxis and/or persisting biliary obstruction following
attempted decompression at ERCP may need to be altered
locally in the light of epidemiological patterns in isolates
of microorganisms resistant to these agents. Evidence
Grade IV, Recommendation Grade C.

8. COLONISATION OF VASCULAR GRAFTS AND OTHER
IMPLANTED MATERIAL

8.1 Background
It has been suggested that some delayed infections of
orthopaedic, neurosurgical and other prostheses may be due to
haematogenous spread of bacteria following endoscopy or
surgery. If so, the incidence of such infections might be reduced
by more widespread use of antibiotic prophylaxis in both
dentistry and endoscopy. As bacteraemia occurs during activ-
ities as trivial and as frequent as tooth brushing,18 19 there
appears to be minimal benefit from such treatment. Lifelong
antibiotic prophylaxis for all patients with orthopaedic,
neurosurgical and other implanted prosthetic materials would
be more logical, but adverse effects would almost certainly
outweigh any potential benefit.
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8.2 Recommendations
We are in agreement with the American Society of Colon and
Rectal Surgeons72 and the ASGE9 that the risk following colonic
and rectal endoscopy is low for patients with orthopaedic
prostheses, central nervous system vascular shunts, penile
prostheses, intraocular lenses, pacemakers and local tissue
augmentation materials. We do not recommend the use of
prophylactic antibiotics for any form of endoscopy in these
settings.

Expert opinion has suggested that patients who have under-
gone vascular grafting and/or endovascular stenting within the
preceding 3 months should be treated in the same manner as
patients at moderate endocarditis risk. Given that endocarditis
prophylaxis is no longer recommended, there is no logic to
recommending prior antibiotics in such patients.

9. PERCUTANEOUS ENDOSCOPIC GASTROSTOMY

9.1 Clinical trials
Early evaluations of single-dose intravenous cephalosporins
failed to demonstrate efficacy in the prevention of peristomal
infections.73 74 The last 20 years have witnessed a wealth of
controlled trials in this area. The evidence from these is
consistent and indicates that antibiotic prophylaxis is effective
at reducing wound infection rates using a single dose of an
appropriate antibiotic.75–82 Two meta-analyses have concluded
in favour of antibiotic prophylaxis, suggesting a number needed
to treat of between 5.7 and 10 to prevent one peristomal
infection.83 84 Co-amoxiclav or a second- or third-generation
cephalosporin given intravenously are both effective, and there
is also some evidence that antibiotic prophylaxis is cost-
effective.85 Single doses of cephalosporins have been shown to
predispose to C difficile infection.86 87 Therefore, co-amoxiclav is
preferred to cephalosporins in units where C difficile infection is
common.

Many patients who claim to be allergic to penicillin will have
previously received a cephalosporin without incident, and
cefuroxime can be used in this setting. Cefuroxime can be
given safely to most patients who have a history of penicillin
allergy,88 but should be avoided in people who have a clear
history of anaphylaxis or angioedema with penicillin and/or
cephalosporins. In such circumstances an infusion of teicoplanin
(400 mg in adults) will cover most staphylococci, streptococci
and enterococci.

9.2 Uncertainties and MRSA issues
Three areas of uncertainty remain on this topic. First, many
patients undergoing PEG are already receiving courses of broad-
spectrum antibiotics, and there is some evidence that wound
infections are less common in this group.73 75 81 Such patients
may not need further prophylaxis, and the use of additional
antibiotics could predispose to MRSA colonisation. Secondly,
the most common end point in clinical trials of antibiotic
prophylaxis is the development of peristomal wound infections,
many of which are of doubtful clinical importance.
Notwithstanding this caveat, there is some evidence that a
single-dose intravenous antibiotic may help in preventing more
serious infections such as aspiration pneumonia.76 79 81 Thirdly, a
significant proportion of peristomal infections are MRSA related,
particularly in patients with nasopharyngeal colonisation.89 90

It has recently been suggested that MRSA decolonisation
using oral and nasally delivered preparations might reduce the
risk of MRSA-related peristomal infection in such patients.91

Two small non-randomised studies point to a potential role for
prophylaxis with vancomycin in patients with MRSA colonisa-
tion undergoing PEG.92 93 Further studies are needed before
definitive recommendations can be made.

It is considered that the passage of the PEG tube via the
oropharynx during deployment is one of the determinants of
infection risk. A recently described deployment system (PEG
gastropexy) enables deployment of a balloon-tipped PEG
catheter directly into the stomach under endoscopic vision.
One randomised controlled study has suggested that the
infection risk is very low using this method and concluded that
prophylactic antibiotics are not required.94

9.3 Percutaneous endoscopic jejunostomy
There are no trials to address the role of antibiotic prophylaxis
for patients undergoing direct PEJ. Given that the risk of
complications is higher than that for PEG,95 it is logical to
recommend antibiotic prophylaxis as for PEG.

9.4 Recommendations
Patients having a PEG or PEJ should normally receive a
single dose of intravenous co-amoxiclav during the hour
before the procedure. Cefuroxime is an alternative, but
should be avoided where possible in regions with a high
incidence of C difficile infection or infections due to
extended-spectrum b-lactamase-producing organisms.
Evidence Grade Ia, Recommendation Grade A.
Patients already receiving broad-spectrum antibiotics do
not require additional prophylaxis for PEG. Evidence
Grade III, Recommendation Grade B.
The choice of antibiotic for patients with a history of
serious penicillin allergy who require PEG has not been
established, but teicoplanin is a logical alternative.
Evidence Grade IV, Recommendation Grade C.

10. ANTIBIOTICS IN VARICEAL BLEEDING
Bacterial infections occur within 48 h of admission in about
20% of patients with cirrhosis with upper gastrointestinal
bleeding.96 Variceal sclerotherapy in the emergency setting
commonly causes bacteraemia.97 Prognosis in terms of rebleed-
ing, failure to control bleeding and in-hospital outcome is
worsened in patients with associated bacterial infection.98 99 In a
meta-analysis of five controlled trials of antibiotic prophylaxis
in patients with variceal bleeding, antibiotic use was associated
with significantly improved short-term survival.100 A Cochrane
review also suggests that patients with cirrhosis and upper
gastrointestinal bleeding should receive antibiotic prophy-
laxis.101 There is even evidence to suggest that antibiotic
prophylaxis might be associated with a reduced risk of variceal
rebleeding.102 103

Patients with suspected variceal bleeding should already have
been commenced on antibiotics before endoscopy. There is
limited evidence to suggest superiority of any particular regimen
in this setting.104 Intravenous ceftriaxone has been shown to
reduce infection risk more effectively than oral norfloxacin in one
study.105 The choice of antibiotic in this setting should be
discussed with the hospital’s microbiology department, and
should take account of both the regional liver unit practice and
the local microbial epidemiology and resistance patterns.
Patients with suspected variceal bleeding (or patients with
decompensated liver disease who develop acute gastro-
intestinal bleeding) should have already been established on
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intravenous antibiotics before undergoing endoscopy.
Evidence Grade Ia, Recommendation Grade A.

11. ENDOSCOPIC ULTRASOUND
Although bacteraemia following EUS with FNA is uncom-
mon,14–17 complications can occur following aspiration of
pancreatic cystic lesions.106–110 It is therefore recommended that
prophylaxis is given to patients undergoing EUS-guided
therapeutic endoscopy where there is a possibility of pre-
existing infection within the cyst or cavity being treated. EUS-
guided FNA does not normally require antibiotic prophylaxis.111

Antibiotic prophylaxis is indicated for the fine needle
aspiration of cystic lesions in or adjacent to the pancreas,
and for endoscopic transgastric or transenteric drainage
of pancreatic pseudocysts. Evidence grade IIa,
Recommendation Grade B.

12. NEUTROPENIC AND IMMUNOCOMPROMISED PATIENTS
Neutropenia predisposes to sepsis after endoscopy,13 though the
magnitude of the increased risk is not clear. Patients with severe
neutropenia (,0.56109/l) who are febrile should have already
been established on empirical antibiotic therapy according to
local haematology protocols. Afebrile patients with a neutrophil
count below 0.56109/l should be offered antibiotic prophylaxis
for those gastrointestinal endoscopic procedures which are
known to be associated with a high risk of bacteraemia such as
variceal sclerotherapy, oesophageal dilatation/laser therapy and
ERCP with biliary obstruction (table 1). Gram-negative aerobic
(and less frequently anaerobic) bacteria including E coli are the
most likely pathogens in these conditions, and the choice of
prophylactic antibiotics should reflect the local sensitivities of
organisms.

There are no data to establish whether patients with a normal
neutrophil count but who are nevertheless immunocompro-
mised (eg, organ recipients) are at an increased risk of infective
complications following endoscopy. Until such time as data
become available, we do not recommend antibiotic prophylaxis
routinely for this group. Routine antibiotic prophylaxis is not
recommended in patients with HIV infection.
Antibiotic prophylaxis is recommenended for patients
with severe neutropenia (,0.56109/l) and/or profound
immunocompromise (eg, advanced haematological malig-
nancy) who undergo procedures that are known to be
associated with a high risk of bacteraemia (table 1).
Evidence Grade IV, Recommendation Grade C.

13. ANTIBIOTICS USED IN PROPHYLAXIS
Recent positive culture results should be taken into
account when deciding on antibiotic prophylaxis regi-
mens and microbiological advice sought if required.
Evidence Grade IV, Recommendation Grade C.

13.1 Ampicillin and amoxicillin
Gram-positive bacteria, especially streptococci and enterococci,
cause most infective endocarditis. Because of the possible
sequelae from enterococcal bacteraemia, particularly after
instrumentation of the lower gastrointestinal tract, ampicillin
or amoxicillin are preferred to penicillin in prophylaxis. All three
are effective in killing most oral streptococci.

13.2 Aminoglycosides
The use of an aminoglycoside such as gentamicin increases the
bactericidal power of ampicillin or amoxicillin against streptococci

and enterococci. Although the use of one or two doses only of
gentamicin confers negligible risk of nephrotoxicity or ototoxicity,
care must be taken in patients with a history of pre-existing renal
impairment and/or a history of gentamicin nephrotoxicity.
Gentamicin is also active against most aerobic coliforms (and
most Pseudomonas spp.) and is also suitable for use in neutropaenic
patients.

13.3 Quinolones
Ciprofloxacin has good antimicrobial activity against aerobic
Gram-negative bacteria but is much less active against many
Gram-positive species, including enterococci. It is therefore not
suitable for prevention of endocarditis but is widely used for the
prevention of Gram-negative sepsis after ERCP.112–115 Oral
ciprofloxacin is considerably cheaper than the intravenous
preparation and results in adequate blood concentrations.

13.4 Glycopeptides
Glycopeptides such as vancomycin or teicoplanin, with a very
broad spectrum of activity against Gram-positive bacteria, have
a role when the patient has been exposed in the recent past to
penicillin, ampicillin or amoxicillin, and in patients who are
allergic to penicillins. These agents may also have an occasional
role in prophylaxis against MRSA infection. However, though
still uncommon in the UK, vancomycin-resistant enterococci
(VRE) are being encountered with increasing frequency in some
hospitals. Teicoplanin is recommended in preference to vanco-
mycin for two reasons; first it is simpler and quicker to
administer, and secondly more sustained blood levels occur
following a single dose.116

13.5 Other b-lactam agents
The incidence of enterococcal infections is increasing rapidly in
some countries at present, and is often associated with heavy
use of cephalosporins. Cephalosporins have no activity against
enterococci. As they have an overall broad spectrum of activity
(particularly against coliforms) and are present in bowel
contents, extensive use of cephalosporins has been associated
with outbreaks of C difficile infection. Single doses of
cephalosporins and other antibiotics used in prophylaxis have
been implicated in the development of C difficile infection.86 87

Ureidopenicillins, for example piperacillin, are also broad-
spectrum agents but with limited activity against most strains
of staphylococci. Like cephalosporins, they may provoke C
difficile infection, but the risks may be less.

14. CONCLUSIONS AND SUGGESTED TOPICS FOR FURTHER
RESEARCH
14.1 Infective endocarditis is an illness that can be associated
with devastating and life-threatening complications. In order to
understand better whether a true risk of postprocedure
endocarditis exists, professional bodies and specialist societies
should cooperate in working towards national prospective
registries of patients with endocarditis that would allow
investigation of the temporal relationship to any preceding
endoscopic procedure.

14.2 Percutaneous endoscopic gastrostomy: there is good
evidence favouring antibiotic prophylaxis in the prevention of
PEG-associated wound infection, but there is uncertainty
regarding its value in the prevention of more serious infections
such as peritonitis or aspiration pneumonia. MRSA, and its
importance in such wound infections, is worthy of further
study. The reports that the risk may be reduced by local
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measures, such as nasal decolonisation and/or glycopeptide
prophylaxis, require confirmation.

14.3 ERCP: the recommendation of selective administration
of prophylactic antibiotics to patients with biliary obstruction
(according to the criteria set out in Sections 7.2.4 and 7.2.5),
with immediate antibiotic commencement in patients for
whom suboptimal drainage is achieved, deserves prospective
evaluation. Cholangitis complicating ERCP may become more
common now that prophylaxis for patients with biliary
obstruction will no longer be routine, and consideration should
be given to establishing national registries of post-ERCP
cholangitis.

Furthermore, there should be better understanding of the
frequency with which quinolone-resistant Gram-negative bac-
teria complicate therapeutic ERCP. Ciprofloxacin resistance is
becoming increasingly common, and for patients undergoing
ERCP would be expected to be more of a problem in those with
a history of prior biliary manipulations, such as sphincterotomy
and/or stent insertion for stones, primary sclerosing cholangitis
or malignant disease. There is a need to perform multicentre
studies of cholangitis and bacteraemia following repeat ERCP in
patients with a history of prior therapeutic ERCP.

It is the practice of some endoscopists to prescribe antibiotics
after endoscopic sphincterotomy for patients with a gallbladder
containing stones, for fear of introducing cholecystitis before
cholecystectomy. This common clinical scenario is ripe for a
prospective controlled trial.

14.4 Immunocompromised patients. Antibiotic prophylaxis
for therapeutic endoscopic procedures associated with a high
risk of bacteraemia is recommended for patients with severe
neutropaenia (,0.56109/l) and/or advanced haematological
malignancy. It remains unclear whether other patients receiving
immunosuppressive agents are at increased risk of infective
complications following therapeutic endoscopy, and prophy-
laxis is not recommended. It is likely that a large multicentre
collaboration would be required in order to address this topic.

15. AUDIT
In clinical practice it is difficult to audit prophylaxis against
infective endocarditis. A possible approach is to review the case
notes on all patients diagnosed with infective endocarditis in a
hospital over the course of 1 year, specifically focusing on any
endoscopic procedures that had taken place during the 2 months
before diagnosis.

It is also recommended that Endoscopy Users Groups perform
spot checks to ensure that their units have ready access to
stocks of the antibiotics discussed in table 3.

Audits of outcomes following PEG should include a review of
prophylactic antibiotics used. Units could also review their local
surveillance, prophylaxis and monitoring of patients with
known MRSA colonisation undergoing PEG.

Units undertaking ERCP should audit postprocedure cholan-
gitis, focusing on (1) comments in the endoscopist’s report
regarding success in biliary decompression; (2) subsequent
trends in liver biochemistry; and (3) the use of prophylactic
and postprocedure antibiotics.

Acknowledgements: Professor Mike Bramble was the author of the preceding
version of these guidelines. Some changes to this version were made on advice from
Professor Peter Cotton. The first Working Party was chaired by Robin H Teague, Torbay
Hospital, and valuable advice and assistance was given by Dr David Ramsdale,
Consultant Cardiologist, Liverpool Cardiothoracic Centre; and Suzannah J Eykyn,
Emeritus Professor of Microbiology, Guys and St Thomas’s Hospitals.

REFERENCES
1. Dajani AS, Taubert KA, Wilson W, et al. Prevention of bacterial endocarditis.

Recommendations by the American Heart Association. JAMA 1997;277:1794–801.
2. Rey JR, Axon A. Budzynska A, et al. Guidelines of the European Society of

Gastrointestinal Endoscopy. Antibiotic prophylaxis for gastrointestinal endoscopy.
Endoscopy 1998;30:318–24.

3. Hirota WK, Petersen K, Baron TH, et al. Guidelines for antibiotic prophylaxis for GI
endoscopy. Gastrointest Endosc 2003;58:475–82.

4. British Society of Gastroenterology, Antibiotic prophylaxis in
gastrointestinal endoscopy. http://www.bsg.org.uk/bsgdisp1.php?id=
48c1b0bcae9daa89d36a&h=1&m=00023 (accessed March 2009).

5. Horstkotte D, Follath F, Gutschik E, et al. Guidelines on prevention, diagnosis and
treatment of infective endocarditis executive summary: the task force on infective
endocarditis of the European Society of Cardiology. Eur Heart J 2004;25:267–76.

6. Ramsdale DR, Turner-Stokes L. Advisory Group of the British Cardiac Society
Clinical Practice Committee. Prophylaxis and treatment of infective endocarditis in
adults: a concise guide. Clin Med 2004;4:545–50.

7. Gould FK, Elliott TSJ, Foweraker J, et al. Guidelines for the prevention of
endocarditis: report of the Working Party of the British Society for Antimicrobial
Chemotherapy. J Antimicrob Chemother 2006;57:1035–42.

8. Wilson W, Taubert KA, Gewitz M, et al. Prevention of infective endocarditis:
guidelines from the American Heart Association: a guideline from the American
Heart Association Rheumatic Fever, Endocarditis, and Kawasaki Disease Committee,
Council on Cardiovascular Disease in the Young, and the Council on Clinical
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of
Care and Outcomes Research Interdisciplinary Working Group. Circulation
2007;116:1736–54.

9. Banerjee S, Shen B, Baron TH, et al. Antibiotic prophylaxis for GI endoscopy.
Gastrointest Endosc 2008;67:791–8.

10. National Institute for Health and Clinical Excellence. http://www.nice.org.uk/
guidance/index.jsp?action=byID&o=11938 (accessed March 2009).

11. Richey R, Wray D, Stokes T. Prophylaxis against infective endocarditis: summary of
NICE guidance. BMJ 2008;336:770–1.

12. Nelson DB. Infectious disease complications of GI endoscopy: Part 1: endogenous
infections. Gastrointest Endosc 2003;57:546–56.

13. Bianco JA, Pepe MS, Higano C, et al. Prevalence of clinically relevant bacteraemia
after upper gastrointestinal endoscopy in bone marrow transplant recipients.
Am J Med 1990;89:134–6.

14. Barawi M, Gottlieb K, Cunha B, et al. A prospective evaluation of the incidence of
bacteremia associated with EUS-guided fine needle aspiration. Gastrointest Endosc
2001;53:189–92.

15. Levy MJ, Norton ID, Wiersema MJ, et al. Prospective risk assessment of
bacteremia and other infectious complications in patients undergoing EUS-guided
FNA. Gastrointest Endosc 2003;57:672–8.

16. Janssen J, Konig K, Knop-Hammad V, et al. Frequency of bacteremia after linear EUS
of the upper GI tract with and without FNA. Gastrointest Endosc 2004;59:339–44.

17. Levy MJ, Norton ID, Clain JE, et al. Prospective study of bacteraemia and
complications with EUS FNA of rectal and perirectal lesions. Clin Gastroenterol
Hepatol 2007;5:684–9.

18. Seymour RA. Dentistry and the medically compromised patient. Surgeon
2003;1:207–14.

19. Roberts GJ. Dentists are innocent! ‘‘Everyday’’ bacteraemia is the real culprit: a
review and assessment of the evidence dental surgical procedures are a principle
cause of bacterial endocarditis in children. Paediatr Cardiol 1999;20:317–25.

20. Vasanthakumar V, Bhan GL, Perera BS, et al. A. study to assess the efficacy of
chemoprophylaxis in the prevention of endoscopy-related bacteraemia in patients
aged 60 and over. Q J Med 1990;75:647–53.

21. Bayliss R, Clarke C, Oakley CM, et al. The bowel, the genitourinary tract, and
infective endocarditis. Br Heart J 1984;51:339–45.

22. Yin T, Dellipiani A. Bacterial endocarditis after Hurst bougienage in a patient with a
benign oesophageal stricture. Endoscopy 1983;15:27–8.

23. Niv Y, Bat L, Motro M. Bacterial endocarditis after Hurst bougienage in a patient
with benign oesophageal stricture and mitral valve prolapse. Gastrointest Endosc
1985;31:265–7.

24. Breuer GS, Yinnon AM, Halevy J. Infective endocarditis associated with upper
endoscopy: case report and review. J Infect 1998;36:342–4.

25. Baskin G. Prosthetic endocarditis after endoscopic variceal sclerotherapy: a failure
of antibiotic prophylaxis. Am J Gastroenterol 1989;84:311–2.

26. Wong A, Rosenstein AH, Rutherford RE, et al. Bacterial endocarditis following
endoscopic variceal sclerotherapy. J Clin Gastroenterol 1997;24:90–1

27. Rumfeld W, Wallace G, Scott BB. Bacterial endocarditis after endoscopy [letter].
Lancet 1980;2:1083.

28. Logan R, Hastings J. Bacterial endocarditis: a complication of gastroscopy. Br
Med J 1988;296:1107.

29. Pritchard T, Foust R, Cantey R. Prosthetic valve endocarditis due to
Cardiobacterium hominis occurring after upper gastrointestinal endoscopy. Am J Med
1991;90:516–8.

30. Pentimone F, Del Corso L, Borelli A, et al. Destructive endocarditis caused by
Streptococcus sanguis on normal valves after gastroduodenoscopy. Min
Cardioangiol 1991;39:245–9.

Guidelines

878 Gut 2009;58:869–880. doi:10.1136/gut.2007.136580

 on A
pril 21, 2022 at B

ritish S
ociety O

f G
astroenterology Ltd. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2007.136580 on 11 M

ay 2009. D
ow

nloaded from
 

http://gut.bmj.com/


31. Montalto M, La Regina M, Gemelli P, et al. Mitral valve endocarditis caused by
Streptococcus oralis occurring after upper gastrointestinal endoscopy.
Am J Gastroenterol 2002;97:2149–50.

32. Cho BC, Lee JH, Park JW, et al. Subacute bacterial endocarditis associated with
upper endoscopy. Yonsei Med J 2004;45:936–40.

33. Yu-Hsien L, Te-Li C, Chien-Pi C, et al. Nosocomial acinetobacter genomic species
13 TU endocarditis following an endoscopic procedure. Intern Med 2008;47:799–
802.

34. Rodriguez W, Levine JS. Enterococcal endocarditis following flexible
sigmoidoscopy. West J Med 1984;140:951–3.

35. Rigilano J, Mahapatra R, Barnhill J, et al. Enterococcal endocarditis following
sigmoidoscopy and mitral valve prolapse. Arch Intern Med 1984;144:850–1.

36. Greco F, Krai D, Zannetti A, et al. Bacterial endocarditis after endoscopic
polypectomy. Gastroenterol Clin Biol 1986;10:609.

37. Watanakunakorn C. Streptococcus bovis endocarditis associated with villous
adenoma following colonoscopy. Am Heart J 1988;116:1115–6.

38. Norfleet R. Infectious endocarditis after fiberoptic sigmoidoscopy. J Clin
Gastroenterol 1991;13:448–51.

39. Millaire A, Goullard L, Leroy O, et al. Isolated tricuspid endocarditis. Apropos of a
case caused by Streptococcus D bovis and faecalis occuring after coloscopy. Ann
Cardiol Angeiol 1991;40:23–7.

40. Giusti de Marle M, Sgreccia A, Carmenini E, et al. Infective endocarditis from
Enterococcus faecalis complicating colonoscopy in Heyde’s syndrome. Postgrad
Med J 2004;80:619–20.

41. Heiro M, Nikoskelainen J, Engblom E, et al. Eikenella corrodens prosthetic-valve
endocarditis in a patient with ulcerative colitis. Scand J Infect Dis 2000;32:324–5.

42. Avlami A, Kordossis T, Vrizidis N, et al. Lactobacillus rhamnosus endocarditis
complicating colonoscopy. J Infect 2001;42:283–5.

43. Malani AM, Aronoff DM, Bradley SF, et al. Cardiobacterium hominis endocarditis:
two cases and a review of the literature. Eur J Clin Microbiol Infect Dis
2006;25:587–95.

44. van der Meer JTM, van Wijk W, Thompson J, et al. Efficacy of antibiotic
prophylaxis for prevention of native-valve endocarditis. Lancet 1992;339:135–9.

45. Durack DT, Kaplan EL, Bisno AL. Apparent failures of endocarditis prophylaxis:
analysis of 52 cases submitted to a national registry. JAMA 1983;250:2318–22.

46. Wright AJ, Wilson WR. Experimental animal endocarditis. Mayo Clin Proc
1982;57:10–14.

47. Imperiale TF, Horwitz RI. Does prophylaxis prevent postdental infective
endocarditis? A controlled evaluation of protective efficacy. Am J Med
1990;88:131–6.

48. Oliver R, Roberts GJ, Hooper L. Penicillins for the prophylaxis of bacterial
endocarditis in dentistry. Cochrane Database Syst Rev 2006;(1):CD003813.

49. Anderson DJ, Olaison L, McDonald JR, et al. Enterococcal prosthetic valve
infective endocarditis: report of 45 episodes from the International Collaboration on
Endocarditis-merged database. Eur J Clin Microbiol Infect Dis 2005;24:665–70.

50. Olaison R, Schadeitz K. Enterococcal endocarditis in Sweden 1995–1999: can
shorter therapy with aminoglycosides be used? Clin Infect Dis 2002;34:159–66.

51. Kullman E, Borsh K, Lindrtrom E, et al. Bacteraemia following diagnostic and
therapeutic ERCP. Gastrointest Endosc 1992;38:444–9.

52. Sauter G, Grabein B, Huber G, et al. Antibiotic prophylaxis of infectious
complications with endoscopic retrograde cholangiopancreatography. A randomized
controlled study. Endoscopy 1990;22:164–7.

53. Niederau C, Pohlmann U, Lubke H, et al. Prophylactic antibiotic treatment in
therapeutic or complicated diagnostic ERCP: results of a randomized controlled
clinical study. Gastrointest Endosc 1994;40:645–6.

54. Deviere J, Motte S, Dumoncaue JM, et al. Septicaemia after endoscopic
retrograde cholangiopancreatography. Endoscopy 1990;22:72–5.

55. Alveyn CG. Antimicrobial prophylaxis during biliary endoscopic procedures.
J Antimicrob Chemother 1993;31(Suppl B):101–5.

56. Byl B, Deviere J, Struelens MJ, et al. Antibiotic prophylaxis for infectious complications
after therapeutic endoscopic retrograde cholangiopancreatography: a randomized,
double-blind, placebo-controlled study. Clin Infect Dis 1995;20:1236–40.

57. Alveyn CG, Robertson DAF, Wright R, et al. Prevention of sepsis following
endoscopic retrograde cholangiopancreatography. J Hosp Infect 1991;19(Suppl
C):65–70.

58. Motte S, Deviere J, Dumonceau JM, et al. Risk factors for septicemia following
endoscopic biliary stenting. Gastroenterology 1991;101:1374–81.

59. Harris A, Chan AC, Torres-Viera C, et al. Meta-analysis of antibiotic prophylaxis for
endoscopic retrograde cholangiopancreatography (ERCP). Endoscopy 1999;31:718–24.

60. van den Hazel SJ, Speelman P, Dankert J, et al. Piperacillin to prevent cholangitis
after endoscopic retrograde cholangio-pancreatography. A randomized, controlled
trial. Ann Intern Med 1996;125:442–7.

61. Subhani JM, Kibbler C, Dooley JS. Review article: antibiotic prophylaxis for
endoscopic retrograde cholangiopancreatography (ERCP). Aliment Pharmacol Ther
1999;13:103–16.

62. Llach J, Bordas JM, Almela M, et al. Prospective assessment of the role of
antibiotic prophylaxis in ERCP. Hepatogastroenterology 2006;53:540–2.

63. Thompson BF, Arguedas MR, Wilcox CM. Antibiotic prophylaxis prior to
endoscopic retrograde cholangiopancreatography in patients with obstructive
jaundice: is it worth the cost? Aliment Pharmacol Ther 2002;16:727–34.

64. Ceyssens C, Frans JM, Christiaens PS, et al. Recommendations for antibiotic
prophylaxis before ERCP: can we come to workable conclusions after review of the
literature? Acta Clin Belg 2006;61:10–18.

65. Cotton PB, Connor P, Rawls E, et al. Infection after ERCP, and antibiotic
prophylaxis: a sequential quality-improvement approach over 11 years. Gastrointest
Endosc 2008;67:471–5.

66. Sung JJ, Lyon DJ, Suen R, et al. Intravenous ciprofloxacin as treatment for patients
with acute suppurative cholangitis: a randomized, controlled clinical trial.
J Antimicrob Chemother 1995;35:855–64

67. Jacoby GA. Mechanisms of resistance to quinolones. Clin Infect Dis
2005;41:S120–6.

68. Dowidar N, Kolmos HJ, Lyon H, et al. Clogging of biliary endoprostheses. A
morphologic and bacteriologic study. Scand J Gastroenterol 1991;26:1137–44.

69. Sand J, Airo I, Hiltunen KM, et al. Changes in biliary bacteria after endoscopic
cholangiography and sphincterotomy. Am Surg 1992;58:324–8.

70. Gopal DV, Pfau PR, Lucey MR. Endoscopic management of biliary
complications after orthotopic liver transplantation. Curr Treat Options Gastroenterol
2003;6:509–15.

71. Allison MC, Burroughs AK, Noone P, et al. Biliary lavage with corticosteroids in
primary sclerosing cholangitis. A clinical, cholangiographic and bacteriological study.
J Hepatol 1986;3:118–22

72. The Standards Task Force. American Society of Colon and Rectal Surgeons.
Practice parameters for antibiotic prophylaxis—supporting documentation. Dis
Colon Rectum 1992;35:278–85.

73. Sturgis TM, Yancy W, Cole JC, et al. Antibiotic prophylaxis in percutaneous
endoscopic gastrostomy. Am J Gastroenterol 1996;91:2301–4.

74. Jonas SK, Neimark S, Panwalker AP. Effect of antibiotic prophylaxis in
percutaneous endoscopic gastrostomy. Am J Gastroenterol 1985;80:438–41.

75. Jain NK, Larson DE, Schroeder KW, et al. Antibiotic prophylaxis for percutaneous
endoscopic gastrostomy. A prospective randomized, double blind controlled trial.
Ann Intern Med 1987;107:824–8.

76. Preclik G, Grune S, Leser HG, et al. Prospective, randomised, double blind trial of
prophylaxis with single dose of co-amoxyclav before percutaneous endoscopic
gastrostomy. BMJ 1999;319:881–883.

77. Gossner L, Keymling J, Hahn EG, et al. Antibiotic prophylaxis in percutaneous
endoscopic gastrostomy (PEG): a prospective randomized clinical trial. Endoscopy
1999;31:119–24.

78. Akkersdijk WL, van Bergeijk JD, van Egmond T, et al. Percutaneous endoscopic
gastrostomy (PEG): comparison of push and pull methods and evaluation of
antibiotic prophylaxis. Endoscopy 1995;27:313–6

79. Dormann AJ, Wigginhaus B, Risius H, et al. Antibiotic prophylaxis in percutaneous
endoscopic gastroscopy (PEG)—results from a prospective randomized multicenter
trial. Z Gastroenterol 2000;38:229–34.

80. Panigrahi H, Shreeve DR, Tan WC, et al. Role of antibiotic prophylaxis for wound
infection in percutaneous endoscopic gastrostomy (PEG): result of a prospective
double-blind randomized trial. J Hosp Infect 2002;50:312–5.

81. Ahmad I, Mounchar A, Abdoolah A, et al. Antibiotic prophylaxis for percutaneous
endoscopic gastrostomy—a prospective, randomised, double-blind trial. Aliment
Pharmacol Ther 2003;18:209–15.

82. Saadeddin A, Freshwater DA, Fisher NC, et al. Antibiotic prophylaxis for
percutaneous endoscopic gastrostomy for non-malignant conditions:
a double-blind prospective randomized controlled trial. Aliment Pharmacol Ther
2005;22:565–70.

83. Sharma VK, Howden CW. Meta-analysis of randomized, controlled trials of
antibiotic prophylaxis before percutaneous endoscopic gastrostomy.
Am J Gastroenterol 2000;95:3133–6.

84. Jafri NS, Mahid SS, Minor KS, et al. Meta-analysis: antibiotic prophylaxis to
prevent peristomal infection following percutaneous endoscopic gastrostomy.
Aliment Pharmacol Ther 2007;25:647–56.

85. Kulling D, Sonnenberg A, Fried M, et al. Cost analysis of antibiotic prophylaxis for
PEG. Gastrointest Endosc 2000;51:152–6.

86. Mukhtar S, Shaker H, Basarab A, et al. Prophylactic antibiotics and Clostridium
difficile infection. J Hosp Infect 2006;64:93–4.

87. Carignan A, Allard C, Pepin J, et al. Risk of Clostridium difficile infection after
perioperative antibacterial prophylaxis before and during an outbreak of infection due
to a hypervirulent strain. Clin Infect Dis 2008;46:1838–43

88. Apter AJ, Kinman JL, Bilker WB, et al. Is there cross-reactivity between penicillins
and cephalosporins? Am J Med 2006;119:354.e11–9.

89. Mainie I, Loughrey A, Watson J, et al. Percutaneous endoscopic gastrostomy sites
infected by methicillin-resistant Staphylococcus aureus: impact on outcome. J Clin
Gastroenterol 2006;40:297–300.

90. Hull M, Beane A, Bowen J, et al. Methicillin-resistant Staphylococcus aureus
infection of percutaneous endoscopic gastrostomy sites. Aliment Pharmacol Ther
2001;15:1883–8.

91. Horiuchi A, Nakayama Y, Kajiyama M, et al. Nasopharyngeal decolonization of
methicillin-resistant Staphylococcus aureus can reduce PEG peristomal wound
infection. Am J Gastroenterol 2006;101:274–7.

92. Rao GG, Osman M, Johnson L, et al. Prevention of percutaneous endoscopic
gastrostomy site infections caused by methicillin-resistant Staphylococcus aureus.
J Hosp Infect 2004;58:81–3.

93. Thomas S, Cantrill S, Waghorn DJ, et al. The role of screening and
antibiotic prophylaxis in the prevention of percutaneous gastrostomy site infection
caused by methicillin-resistant Staphylococcus aureus. Aliment Pharmacol Ther
2007;25:593–7.

Guidelines

Gut 2009;58:869–880. doi:10.1136/gut.2007.136580 879

 on A
pril 21, 2022 at B

ritish S
ociety O

f G
astroenterology Ltd. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2007.136580 on 11 M

ay 2009. D
ow

nloaded from
 

http://gut.bmj.com/


94. Shastri YM, Hoepffner N, Tessmer A, et al. New introducer PEG gastropexy does
not require prophylactic antibiotics: multicenter prospective randomized double-blind
placebo-controlled study. Gastrointest Endosc 2008;67:620–8.

95. Maple JT, Petersen BT, Baron TH, et al. Direct percutaneous endoscopic
jejunostomy: outcomes in 307 consecutive attempts. Am J Gastroenterol
2005;100:2681–8.

96. Bleichner G, Boulanger R, Squara P, et al. Frequency of infections in cirrhotic
patients presenting with acute gastrointestinal haemorrhage. Br J Surg
1986;73:724–6.

97. Ho H, Zuckerman M, Wassem C. A prospective controlled study of the risk of
bacteremia in emergency sclerotherapy of esophageal varices. Gastroenterol
1991;101:1642–8.

98. Bernard B, Cadranel JF, Valla D, et al. Prognostic significance of bacterial infection
in bleeding cirrhotic patients: a prospective study. Gastroenterology
1995;108:1828–34.

99. Goulis J, Armonis A, Patch D, et al. Bacterial infection is independently associated
with failure to control bleeding in cirrhotic patients with gastrointestinal hemorrhage.
Hepatology 1998;27:1207–12.

100. Bernard B, Grange JD, Khac EN, et al. Antibiotic prophylaxis for the prevention of
bacterial infections in cirrhotic patients with gastrointestinal bleeding: a meta-
analysis. Hepatology 1999;29:1655–61.

101. Soares-Weiser K, Brezis M, Tur-Kaspa R, et al. Antibiotic prophylaxis for cirrhotic
patients with gastrointestinal bleeding. Cochrane Database Syst Rev
2002;(2):CD002907.

102. Jun CH, Park CH, Lee WS, et al. Antibiotic prophylaxis using third generation
cephalosporins can reduce the risk of early rebleeding in the first acute
gastroesophageal variceal hemorrhage: a prospective randomized study. J Korean
Med Sci 2006;21:883–90.

103. Hou MC, Lin HC, Liu TT, et al. Antibiotic prophylaxis after endoscopic therapy
prevents rebleeding in acute variceal hemorrhage: a randomized trial. Hepatology
2004;39:746–53.

104. Jalan R, Hayes PC. UK guidelines on the management of variceal haemorrhage in
cirrhotic patients. Gut 2000;46(Suppl 3–4):1–15.

105. Fernandez J, Del Arbol L, Gomez C, et al. Norfloxacin vs ceftriaxone in the
prophylaxis of infections in patients with advanced cirrhosis and hemorrhage.
Gastroenterology 2006;131:1049–56.

106. Bhutani MS, Hawes RH, Baron PL, et al. Hoffman BJ. Endoscopic ultrasound
guided fine needle aspiration of malignant pancreatic lesions. Endoscopy
1997;29:854–8.

107. Wiersema MJ, Vilmann P, Giovannini M, et al. Endosonography-guided fine-needle
aspiration biopsy: diagnostic accuracy and complication assessment.
Gastroenterology 1997;112:1087–95.

108. Williams DB, Sahai AV, Aabakken L, et al. Endoscopic ultrasound guided fine
needle aspiration biopsy: a large single centre experience. Gut 1999;44:720–6.

109. Hawes RH. Endoscopic management of pseudocysts. Rev Gastroenterol Disord
2003;3:135–41.

110. Norton ID, Clain JE, Wiersema MJ, et al. Utility of endoscopic ultrasonography in
endoscopic drainage of pancreatic pseudocysts in selected patients. Mayo Clin Proc
2001;76:794–8.

111. Mortensen MB, Fristrup C, Holm FS, et al. Prospective evaluation of patient
tolerability, satisfaction with patient information and complications in endoscopic
ultrasonography. Endoscopy 2005;37:146–53.

112. Leung JW, Ling TK, Chan RC, et al. Antibiotics, biliary sepsis and bile duct stones.
Gastrointest Endosc 1994;40:716–21.

113. Sung JJ, Lyon DJ, Suen R, et al. Intravenous ciprofloxacin as treatment for patients
with acute suppurative cholangitis: a randomised, controlled clinical trial.
J Antimicrob Chemother 1995;35:855–64.

114. Mehal WZ, Culshaw KD, Tillotson GS, et al. Antibiotic prophylaxis for ERCP: a
randomized clinical trial comparing ciprofloxacin and cefuroxime in 200 patients at
high risk of cholangitis. Eur J Gastroenterol Hepatol 1995;7:841–5.

115. Davis AJ, Kolios G, Alveyn CG, et al. Antibiotic prophylaxis for ERCP: a comparison
of oral ciprofloxacin with intravenous cephazolin in the prophylaxis of high-risk
patients. Aliment Pharmacol Ther 1998;12:207–11.

116. Harding I, Sorgel F. Comparative pharmacokinetics of teicoplanin and vancomycin.
J Chemother 2000;12(Suppl 5):15–20.

Quality & Safety in Health Care

Quality & Safety in Health Care is a leading international peer-review journal in the growing area of
quality and safety improvement. It provides essential information for those wanting to reduce harm and
improve patient safety and the quality of care. The journal reports and reflects research, improvement
initiatives and viewpoints and other discursive papers relevant to these crucial aims with contributions
from researchers, clinical professionals and managers and experts in organisational development and
behaviour.

qshc.bmj.com

Guidelines

880 Gut 2009;58:869–880. doi:10.1136/gut.2007.136580

 on A
pril 21, 2022 at B

ritish S
ociety O

f G
astroenterology Ltd. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2007.136580 on 11 M

ay 2009. D
ow

nloaded from
 

http://gut.bmj.com/

