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Abstract

BACKGROUND
The prophylactic use of antibiotics in endoscopic retrograde cholangiopancreato-
graphy (ERCP) is still controversial.

AIM
To assess whether antibiotic prophylaxis reduces the rates of complications in
patients undergoing elective ERCP.

METHODS

This systematic review and meta-analysis were performed following the Preferred
Reporting Items for Systematic Reviews and Meta-analysis guidelines. A compre-
hensive search of multiple electronic databases was performed. Only randomized
controlled trials were included. The outcomes analyzed included bacteremia,
cholangitis, sepsis, pancreatitis, and mortality. The risk of bias was assessed by the
Cochrane revised Risk-of-Bias tool for randomized controlled trials. The quality of
evidence was assessed by the Grading of Recommendation Assessment, Deve-
lopment, and Evaluation. Meta-analysis was performed using the Review Man-
ager 5.4 software.
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RESULTS

Ten randomized controlled trials with a total of 1757 patients that compared the use of antibiotic
and non-antibiotic prophylaxis in patients undergoing elective ERCP were included. There was no
significant difference between groups regarding incidence of cholangitis after ERCP [risk
difference (RD) = -0.02, 95% confidence interval (CI): -0.05, 0.02, P = 0.32], cholangitis in patients
with suspected biliary obstruction (RD = 0.02, 95%CI: -0.08 to 0.13, P = 0.66), cholangitis on
intravenous antibiotic prophylaxis (RD = -0.02, 95%CI: -0.05 to 0.01, P = 0.25), septicemia (RD = -
0.02, 95%CI: -0.06 to 0.01, P = 0.25), pancreatitis (RD = -0.02, 95%CI: -0.06 to 0.01, P = 0.19), and all-
cause mortality (RD = 0.00, 95%CI: -0.01 to 0.01, P = 0.71]. However, the antibiotic prophylaxis
group presented a 7% risk reduction in the incidence of bacteremia (RD= -0.07, 95%CI: -0.14 to -
0.01, P = 0.03).

CONCLUSION

The prophylactic use of antibiotics in patients undergoing elective ERCP reduces the risk of
bacteremia but does not appear to have an impact on the rates of cholangitis, septicemia, pancre-
atitis, and mortality.

Key Words: Endoscopy; Antibiotics; Endoscopic retrograde cholangiopancreatography; Cholangitis;
Infection

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: There is controversy about antibiotic prophylaxis in patients undergoing elective endoscopic
retrograde cholangiopancreatography. This is a systematic review and meta-analysis based on randomized
controlled trials that analyzed whether the use of antibiotic prophylaxis is beneficial in preventing
complications after this procedure. Outcomes evaluated include the rate of cholangitis, bacteremia, sepsis,
pancreatitis, and mortality. Based on this meta-analysis, antibiotic prophylaxis reduces the risk of
bacteremia but does not impact the rate of cholangitis, septicemia, pancreatitis, and mortality.

Citation: Merchan MFS, de Moura DTH, de Oliveira GHP, Proenga IM, do Monte Junior ES, Ide E, Moll C,
Sanchez-Luna SA, Bernardo WM, de Moura EGH. Antibiotic prophylaxis to prevent complications in endoscopic
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) is one of the most technically challenging
procedures in digestive endoscopy, associated with high rates of adverse events (AEs), reported in up to
18.9% of cases[1-3]. The most common adverse events include bacteremia, cholangitis, and pancreatitis
occurring in about 6.5% to 18.0%[4], 3.0%[5,6], and 5.5%[7] respectively.

Prophylactic antibiotics are used with the intent to prevent complications of ERCP. Their use is
controversial and is currently being recommended in patients with incomplete biliary drainage, such as
hilar tumors and primary sclerosing cholangitis[8] due to the potential risk of septic complications from
the manipulation of obstructed bile ducts that could serve as a source of bacterial colonization, thus
increasing the risk of bacteremia[4] and cholangitis.

The European Society for Gastrointestinal Endoscopy[9] and the American Society for Gastr-
ointestinal Endoscopy[10] guidelines do not recommend routine antibiotics prophylaxis before elective
ERCP in low-risk groups. Both guidelines recommend antibiotic prophylaxis in specific situations such
as liver transplant[11], severe neutropenia, the impossibility of complete biliary drainage, use of cholan-
gioscopy[12], and in patients with primary sclerosing cholangitis[13].

Although both guidelines regarding antibiotic prophylaxis for ERCP do not recommend its routine
use, the data to support this recommendation is not robust. Therefore, we performed a systematic
review and meta-analysis to evaluate whether the use of antibiotic prophylaxis has an impact on the
rate of complications related to elective ERCP.
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MATERIALS AND METHODS

Protocol and registration

The study protocol was registered in the International Prospective Register of Systematic Reviews under
the file number CRD42022289127 and was approved by the Ethics Committee of Hospital das Clinicas,
Faculty of Medicine at The University of Sao Paulo. This systematic review and meta-analysis were
performed in conformity with the recommendations from the Cochrane Handbook of Systematic
Reviews of Interventions and the Preferred Reporting Items for Systematic Reviews and Meta-analysis
guidelines[14].

Information source and literature search

Individualized searches of multiple electronic databases (MEDLINE, Embase, Cochrane, LILACS,
clincaltrials.gov, and gray literature) were performed based upon a standardized protocol from their
inception through February 2022. The search included the following Medical Subject Headings:
“(Endoscopy OR Endoscopic) AND (Anti-Bacterial Agents OR Antibacterial Agents OR Antibacterial
Agent OR Antibiotics OR Antibiotic) AND [prophylaxis OR preventive OR (prevention and control)].”
A further literature search was conducted with the Reference Citation Analysis engine, an artificial
intelligence technology-based open multidisciplinary citation analysis database (https://www.re
ferencecitationanalysis.com). Following a search within the Reference Citation Analysis database no
further studies were identified that fit our inclusion criteria.

Study selection
Two researchers independently conducted the eligibility screening. From the initial search results,
duplicate articles were excluded, and the titles and abstracts of all potentially relevant studies were
screened for eligibility. Any disagreements were settled by consensus or by consulting a third reviewer.
Only randomized controlled trials (RCTs) comparing antibiotic prophylaxis vs no use of prophylactic
antibiotics in patients undergoing elective ERCP regardless of publication date or language were
considered.
Patients with cholangitis or other types of active infection, history of antibiotic allergy, and immun-
osuppressed were excluded.

Data extraction and definitions

Items included in data extraction were first author, year of publication, study design, and outcomes of
interest such as cholangitis, bacteremia, septicemia, pancreatitis, and mortality. We defined cholangitis
as the presence of fever (> 38.5 °C), abdominal pain, leukocytosis, and elevated C-reactive protein. Blood
cultures and bile samples were taken to evaluate for bacteremia. Bacteremia was defined as a positive
culture with no evidence of systemic inflammatory response. Blood culture samples were taken before
and after the ERCP procedure and in the presence of fever. In one of the studies a blood culture was
obtained only if the patients presented signs of cholangitis. Septicemia was defined as a positive blood
culture with systemic inflammatory response (fever, hypotension, tachycardia, leukocytosis > 10 g/dL,
leukopenia < 3 g/L, and chills). The diagnosis of pancreatitis was based on clinical findings, increased
serum amylase or lipase three-fold or more over the normal upper range. Antibiotic prophylaxis is
defined as administering antibiotics to patients who underwent invasive procedures without evidence
of infection at the time of the procedure. The goal of such prophylaxis was to reduce the risk of
infection.

Risk of bias and quality of evidence
We assessed the risk of bias using the Cochrane Risk of Bias tool version 2[14].

The quality of evidence was assessed utilizing the objective criteria from Grading Recommendations
Assessment, Development, and Evaluation for each of the prespecified results and outcomes using the
GRADEpro-Guideline Development Tool software (McMaster University, 2015; Evidence Prime, Inc.,
Ontario, Canada)[15].

Statistical analysis

Continuous variables were analyzed using mean difference and standard deviation with a 95%
confidence interval. For categorical variables, the risk difference (RD) was used, with a 95% confidence
interval. The RD and mean difference were considered statistically significant at a value of P <0.05. If a
study provided medians and interquartiles or ranges, they were attributed to means, and standard
deviation was estimated as described by the McGrath et al[16] method.

The inconsistency index was evaluated using the Higgins I? method[17], in which the presence of
heterogeneity can be observed. The random effect was used for all analyses. The meta-analysis was
performed using the RevMan software (Review Manager Software version 5.4-Cochrane Collaboration
Copyright© 2020).
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RESULTS

Study selection

The initial search strategy identified 5594 articles. Through the evaluation by title and abstract, 2999
articles were excluded, yielding 165 studies. Of these, 10 RCTs, including 1757 patients (843 in the
control group and 914 in the intervention group) met the eligibility criteria and were included in this
systematic review and meta-analysis (Figure 1). The characteristics and results of the included studies
are summarized in Table 1.

Risk of bias and quality of evidence

All 10 studies[18-27] were RCTs. Three studies presented a low risk bias[19,20,22]. Three studies
presented a moderate risk of bias[18,24,27]. Four studies presented a serious risk of bias[21,23,25,26].
Detailed information concerning the risk of bias for each outcome is described in Figure 2.

The overall quality of evidence was moderate for the outcomes of bacteremia, cholangitis, septicemia,
pancreatitis, and cholangitis in patients with suspected biliary obstruction. The quality of evidence was
high for the outcomes of cholangitis in patients on intravenous antibiotic prophylaxis and mortality.
Detailed information on the quality of evidence (Grading Recommendations Assessment, Development,
and Evaluation) is described in Figure 3.

Outcomes

Bacteremia: Data from seven studies[20-22,24-27] were evaluated in a total of 758 patients: 371 in the
intervention group and 378 in the control group. The intervention group presented a bacteremia rate of
less than 7% with a statistical difference compared to the control group (RD = -0.07, 95%CI: -0.14 to -
0.01, P =0.03) (Figure 4A).

Cholangitis: Analysis of nine studies[18-23,25-27], totaling 1658 patients (794 in the intervention group
and 864 in the control group) showed no significant differences between the groups (RD = -0.02, 95%ClI:
-0.05 t0 0.02, P = 0.32) (Figure 4B).

Septicemia: Septicemia was evaluated in seven studies[19-22,24,25,27], totaling 1152 patients (568
assigned to the intervention group and 584 to the control group) and showed no significant differences
between the groups (RD = -0.02, 95%CI: -0.06 to 0.01, P = 0.18) (Figure 4C).

Pancreatitis: Pancreatitis was evaluated in five studies[18,21-23,26], totaling 798 patients (371 assigned
to the intervention group and 427 to the control group) and showed no significant differences between
the groups (RD = -0.02, 95%ClI: -0.06 to 0.01, P = 0.19) (Figure 4D).

Cholangitis in patients with suspected biliary obstruction: Data from three studies[18,19,26] were
evaluated in a total of 838 patients (302 assigned to the intervention group and 536 to the control group)
and showed no significant difference between the groups (RD = 0.02, 95%ClI: -0.08 to 0.13, P = 0.66)
(Figure 5A).

Cholangitis in patients on intravenous antibiotic prophylaxis: Analysis of eight studies[18-22,24,26,
27], totaling 1540 patients (755 assigned to the intervention group and 785 to the control group) showed
no significant difference between the groups (RD =-0.02, 95%CI: -0.05 to 0.01, P = 0.25) (Figure 5B).

Mortality: Mortality rate was evaluated in nine studies[18-22,24-27], totaling 1638 patients (804 of the
intervention group and 834 of the control group) and showed no significant difference between the
groups (RD = 0.00, 95%CI: -0.01 to 0.01, P = 0.71) (Figure 4E).

DISCUSSION

We analyzed 10 RCTs to assess whether antibiotic prophylaxis positively impacts patients undergoing
elective ERCP, thus preventing complications after the procedure. Including a total of 1757 patients, this
meta-analysis showed no statistical difference in the rates of cholangitis, septicemia, pancreatitis, and
mortality. However, our study showed a lower bacteremia rate in the antibiotic group.

Although our systematic review and meta-analysis revealed less risk of bacteremia in the group that
underwent antibiotic prophylaxis, there are doubts about whether this finding has any clinical
relevance. Antibiotics are highly prescribed drugs in clinical practice. It is estimated that about 50% of
antibiotic use in hospitals (both outpatient and inpatient) is not appropriately prescribed[28]. A meta-
analysis published in 2009, which evaluated ERCP-induced cholangitis as an outcome, showed that
antibiotics do not prevent cholangitis[29]. However, another meta-analysis from 2010 showed that
prophylactic antibiotics could reduce bacteremia rates and may prevent cholangitis in patients
undergoing elective ERCP[30]. Nonetheless, due to conflicting findings in the literature, it is not possible
to state that reducing bacteremia rates leads to less cholangitis. Another critical point is that the
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Table 1 Characteristics of included studies

Type
Ref. Year of Intervention Participants Bacteremia Cholangitis Pancreatitis Septicemia  Mortality
study
Brandesetal 1981 RCT Minocycline 300 mg Total: 118 N/A Intervention:  Intervention: N/A N/A
[23] orally 0/39 1/39
Antibiotics: Control: 1/79  Control: 2/79
39
Control: 79
Sauter et al 1990 RCT Cefotaxime 2 g IV, 15 Total: 100 Intervention: Intervention: Intervention: Intervention: Intervention:
[22] min before ERCP 1/50 1/50 0/50 0/50 0/50
Antibiotics: Control: 8/50 Control: 2/50  Control: 0/50  Control: 0/50 Control: 0/50
50
Control: 50
Niederauet 1994 RCT Cefotaxime 2 g IV. 15 Total: 100 Intervention:  Intervention: Intervention: Intervention: Intervention:
al[21] min before ERCP 0/50 0/50 2/50 0/50 0/50
Antibiotics: Control: 4/50 Control: 4/50 Control: 3/50  Control: 8/50 Control: 0/50
50
Control: 50
Byletal[20] 1995 RCT Piperacillin, 4 g IV, 3/d  Total: 68 Intervention:  Intervention: N/A Intervention:  Intervention:
0/30 2/34 0/30 0/34
Antibiotics: Control: 7/32  Control: Control: 5/32  Control: 5/34
34 10/34
Control: 34
Finkelsteinet 1996 RCT Cefonicid1gIV,1h Total: 179 Intervention:  Intervention: N/A Intervention:  Intervention:
al[27] before ERCP 3/88 7/88 0/88 0/88
Antibiotics: Control: 2/91  Control: 2/91 Control: 0/91 Control: 0/91
88
Control: 91
Lorenzetal 1996 RCT Cefuroxime 1.5 g IV, 30 Total: 99 Intervention: N/A N/A Intervention:  Intervention:
[24] min before ERCP 3/49 3/49 0/49
Antibiotics: Control: 8/50 Control: 5/50 Control: 0/50
49
Control: 50
van den 1996 RCT Piperacillin 4 g IV, 30 Total: 551 N/A Intervention: N/A Intervention:  Intervention:
Hazel et al min before ERCP 12/170 2/170 3/170
[19]
Antibiotics: Control: Control: Control:
270 17/281 3/281 2/281
Control: 281
Rity et al[18] 2001 RCT 2g of ceftazidime IV, 30  Total: 315 N/A Intervention:  Intervention: N/A Intervention:
min before ERCP 0/155 4/155 1/155
Antibiotics: Control: Control: Control:
155 7/160 15/160 0/160
Control: 160
Spicaketal ~ 2002 RCT Amoxicillin - Total 165 Intervention:  Intervention:  Intervention: N/A Intervention:
[26] clavulanic acid 2.4 g IV 18/73 4/77 6/77 2/77
Antibiotics: Control: Control: 3/88  Control: 10/88 Control: 2/88
77 24/84
Control: 88
Llach et al 2006 RCT Clindamycin 600 mg Total: 62 Intervention:  Intervention: N/A Intervention:  Intervention:
[25] and gentamicin 80 mg 2/31 1/31 0/31 0/31
IM, 1 h before ERCP
Antibiotics: Control: 2/30  Control: 1/31 Control: 0/30 Control: 0/30
31
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Control: 31

3/d: Three times a day; ERCP: Endoscopic retrograde cholangiopancreatography; IM: Intramuscular; IV: Intravenous; N/A: Not available; RCT:
Randomized controlled trial.

Records identified through
database searching (Medline +
Cochrane library +
clinicaltrials.gov + Embase +
Lilacs) (n = 5594)

Identification

Duplicates records removed

o (n = 2430)
e
s
:
@
Records screened Records excluded
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Full-text articles evaluated for Excluded full-text articles:

eview and eligibility (n = 165)

Meta-analysis, observational

studies, non-comparative studies,

Eligibility

studies that compare one
antibiotic with another,
Studies included in the randomized studies with
qualitative synthesis (n = 10) incomplete data (n = 155)

Studies included in
the quantitative synthesis (meta-
analysis) (n = 10)

DOI: 10.4253/wjge.v14.i11.718 Copyright ©The Author(s) 2022.

Figure 1 Flow diagram showing the article selection process.

indiscriminate use of antibiotics has the potential to increase bacterial resistance and lead to the
emergence of multiresistant germs[31]. Antimicrobial drug resistance is a global health problem that
causes a high impact and inflicts an enormous economic burden worldwide. The World Health
Organization reported that the ratio of morbidity and mortality rate of diseases due to the spreading of
multidrug resistant strains will lead to a substantial economic loss of approximately 100 trillion US
Dollars by 2050[32].

Post-ERCP cholangitis, although infrequent, is a significant concern due to its 3% mortality rate. It is
mainly associated with incomplete drainage of the bile ducts, equipment contamination[8], or an
immunosuppressed state[4]. Many studies[18-23,25-27] demonstrated that prophylactic antibiotics
administered in patients undergoing elective ERCP do not reduce the risk of cholangitis. A prospective
study that analyzed antibiotic prophylaxis in patients undergoing elective ERCP published[33] in 2014
with 138 patients who underwent this procedure showed that cholangitis was greater when incomplete
biliary drainage was present. They concluded there was no benefit in using prophylactic antibiotics to
reduce cholangitis and sepsis in patients with satisfactory biliary drainage. Another retrospective study
published in 2008[11], with 11484 patients over 11 years to identify post-ERCP infections, was per-
formed in patients with biliary obstruction and immunosuppression. This study showed that the higher
risk of infection was in the group who underwent ERCP after liver transplantation.

Sepsis is a significant cause of morbidity and mortality worldwide[34]. Antibacterial therapy is the
cornerstone treatment for infection[35], reducing the risk of septic complications and the length of stay.
However, prophylactic use of antibiotic agents is not a consensus in terms of minimizing infection risk
after some procedures. In ERCP, the main factor for developing clinically relevant sepsis appears to be
biliary obstruction. The presumed mechanism by which obstruction leads to sepsis is increased biliary
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Figure 2 Risk of bias according to the ROB-2 tool.
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pressure leading to bile-venous reflux. The manner this manifests clinically depends on the content of
the bile: whether it contains a contrast medium during ERCP or percutaneous transhepatic cholan-
giography[36]. The use of prophylactic antibiotics to prevent bacterial colonization in an unobstructed
biliary system is not recommended because bacteria in the bile (bacterobilia) are clinically silent. On the
other hand, using prophylactic antibiotics appears to be beneficial for patients with biliary obstruction
and known or suspected bacterobilia. Antibiotics should be continued until the obstruction is relieved.
In addition, antibiotic prophylaxis to prevent biliary colonization that can lead to systemic sepsis is
warranted in particular circumstances of an immunocompromised patient or a patient with primary
sclerosing cholangitis[37]. When analyzing specific trials of patients with suspected biliary obstruction
[18,19,26], they also showed no significant effect in antibiotic prophylaxis to prevent cholangitis,
especially when drainage was effective. The study published in 2007 by Thawee et al[38], including
patients who underwent complete biliary drainage, showed that antibiotic prophylaxis did not reduce
the rate of cholangitis.

Studies[18-22,24,26,27] that used the intravenous route of administration of prophylactic antibiotics
found no significant differences in the incidence of cholangitis. The type of antibiotic also did not
influence the prevention of infectious complications. It should be noted that many classes of antibiotics
were used, so it is not possible to determine which of them may be indicated for antibiotic prophylaxis.
Besides, it is important to study the best antibiotic regimen and dosage when indicated, which is still not
clear in the current literature.

In the present study, there was no significant difference in the incidence of pancreatitis in patients
undergoing ERCP. The most recent study[39] from 2015 demonstrated that antibiotic prophylaxis did
not influence the rate of pancreatitis in patients with risk factors such as choledocholithiasis, primary
sclerosing cholangitis, and incomplete biliary drainage.

Also, there was no significant difference between the intervention and control groups regarding
mortality. In general, mortality rates in the analyzed studies were low. The deaths were related to
bleeding from percutaneous transhepatic drainage, cholangitis, severe sepsis, and pancreatic cancer.

Despite this being the largest study on the subject and included only RCTs, our study was not exempt
from limitations. Some of the included studies[21,23,25,26] presented a high risk of bias. Also, in some
studies[27], some high-risk groups (patients with incomplete biliary drainage) were not excluded when
analyzing the results of cholangitis and sepsis. The absence of a homogeneous antibiotic regimen
protocol and standardized methods to assess bacterial resistance may also limit the interpretation of the
results. Also, the studies included in this meta-analysis are not recent, but this could be explained
because during our literature search we found randomized studies that did not reach the estimated
sample size of patients and thus were not included for this reason. Others are still under development.
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Figure 3 Quality of evidence assessed by Grading Recommendations Assessment, Development, and Evaluation. "There was risk of bias in
selection of the reported result according to ROB-2; 2High heterogeneity. Cl: Confidence interval; ERCP: Endoscopic retrograde cholangiopancreatography; RCT:
Randomized controlled trials; RR: Risk ratio.
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However, for our systematic review and meta-analysis, we relied on current clinical guidelines with
recommendations on the use of antibiotic prophylaxis as well as references from recent prospective
clinical studies that also analyzed its use.

Overall, antibiotic prophylaxis for ERCP reduces the rate of bacteremia without affecting other
complications. Bacteremia is defined as the presence of bacteria in the bloodstream[40]. Among hospit-
alized patients, the incidence of bacteremia is highest within a few days of admission and varies
according to clinical and patient characteristics[41]. Bacteremia related to endoscopic procedures can
result in local infections due to contamination of “sterile” bile ducts by an endoscopic accessory and
contrast material[42]. Patients undergoing ERCP may develop infectious complications depending on
their comorbidities, especially in those in whom immunity is compromised and in patients with
incomplete biliary drainage. In these patients, the use of prophylactic antibiotics is recommended.
Appropriate use of antibiotics will reduce hospitalization time, health care costs, and the risk of
mortality. On the other hand, the indiscriminate and inappropriate use of antibiotics is of concern, and
bacterial resistance has become an increasing challenge. Also, the profile of procedure-related pathogens
has evolved in recent years and multidrug resistant organisms have been reported[42]. Therefore,
appropriate and timely selection of empiric antimicrobial treatment has become difficult. The clinical
relevance and bacterial resistance should be weighed before routinely using antibiotic prophylaxis for
ERCP. Considering the findings of our meta-analysis and in agreement with previous studies[29,30], the
recommendation to not use antibiotic prophylaxis is maintained.

CONCLUSION

Prophylactic antibiotics reduce the rate of bacteremia in patients undergoing elective ERCP. However,
its use does not have an impact on other associated complications such as cholangitis, septicemia,
pancreatitis, and mortality.
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Figure 4 Forrest plot studies reporting the rate of bacteremia (A), cholangitis (B), septicemia (C), pancreatitis (D), and mortality (E). Cl:

Confidence interval.
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Figure 5 Forrest plot studies reporting the rate of cholangitis in patients with suspected biliary obstruction (A) and on intravenous
antibiotic prophylaxis (B). Cl: Confidence interval.

ARTICLE HIGHLIGHTS

Research background
The prophylactic use of antibiotics in endoscopic retrograde cholangiopancreatography (ERCP) is
controversial. The most common adverse events include bacteremia, cholangitis, and pancreatitis.
Although recent guidelines regarding antibiotic prophylaxis for ERCP do not recommend its routine
use, the data to support this recommendation is not robust.

JBaishideng®

Research motivation

Antimicrobial drug resistance is a global health problem that causes a high impact and inflicts an
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enormous economic burden worldwide. The World Health Organization reported that the ratio of
morbidity and the mortality rate of diseases due to the spreading of multidrug resistant strains will lead
to a substantial economic loss by 2050. Due to the lack of data in the literature, we performed a
systematic review and meta-analysis to evaluate whether antibiotic prophylaxis impacts the rate of
complications related to elective ERCP.

Research objectives

This systematic review and meta-analysis aimed to assess whether antibiotic prophylaxis reduced the
rates of complications such as bacteremia, cholangitis, sepsis, pancreatitis, and mortality in patients
undergoing elective ERCP.

Research methods

This systematic review and meta-analysis was performed following the Preferred Reporting Items for
Systematic Reviews and Meta-analysis guidelines. A comprehensive search of multiple electronic
databases was performed only including randomized controlled trials.

Research results

Ten randomized clinical trials with a total of 1757 patients that compared the use of antibiotic and non-
antibiotic prophylaxis in patients undergoing elective ERCP were included. There was no significant
difference between groups regarding the incidence of cholangitis [risk difference (RD) = -0.02, 95%
confidence interval (CI): -0.05 to 0.02, P = 0.32], cholangitis in patients with suspected biliary obstruction
(RD =0.02, 95%CI: -0.08 to 0.13, P = 0.66), cholangitis on intravenous antibiotic prophylaxis (RD = -0.02,
95%ClI: -0.05 to 0.01, P = 0.25), septicemia (RD = -0.02, 95%ClI: -0.06 to 0.01, P = 0.25), pancreatitis (RD = -
0.02, 95%CI: -0.06 to 0.01, P = 0.19), and all-cause mortality (RD = 0.00, 95%CI: -0.01 to 0.01, P = 0.71).
However, the antibiotic prophylaxis group presented a 7% risk reduction in the incidence of bacteremia
(RD=-0.07, 95%ClI: -0.14 to -0.01, P = 0.03).

Research conclusions
Considering our findings, antibiotic prophylaxis in patients undergoing elective ERCP reduces the risk
of bacteremia. Still, it does not appear to impact the rate of other adverse events.

Research perspectives

Antibiotics are highly prescribed drugs in clinical practice, but they can have adverse effects. Larger
randomized controlled trials regarding the use of prophylactic antibiotics on ERCP in specific
populations of patients are still warranted.
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