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A B S T R A C T

Background

Early endoscopic retrograde cholangio-pancreatography with or without endoscopic sphincterotomy (ERCP+/-ES) has been advocated

to reduce complications in patients presenting with a severe attack of gallstone-associated acute pancreatitis (GAP). However, a recent

trial has reported contradictory results. Importantly, patients with acute cholangitis were excluded suggesting it may be a major

confounding factor affecting previous studies.

Objectives

To assess the effectiveness of early ERCP+/-ES compared to conservative management stratified according to severity of disease,

concealment of randomisation, acute cholangitis and bilirubin level in the reduction of mortality, morbidity, length of hospitalisation

and cost in adults suspected of having GAP.

Search strategy

We searched - Cochrane Library (Issue 4 2003), Medline (1966-2004), EMBASE (1980-2004) and LILACS. ’Grey literature’ was

sought by looking at cited references and hand searched to identify further relevant trials. Conference proceedings of United European

Gastroenterology Week (published in Gut) and Digestive Disease Week (published in Gastroenterology) were also hand searched.

Selection criteria

Randomized controlled trials (RCT) of adult patients, from 15 years old or greater, presenting with gallstone-associated acute pancreatitis

(GAP) comparing ERCP +/- ES versus Conservative management within 72 hours of admission.

Data collection and analysis

Data were assessed for quality independently by two reviewers. Wherever appropriate, results were pooled together and sub-grouped

by predicted severity of disease. Fixed and random effects models were applied. Sensitivity analysis was performed to test the fragility

of results.

Main results

1Endoscopic retrograde cholangiopancreatography in gallstone-associated acute pancreatitis (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

mailto:ayubkhurram@aol.com
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/DatesStatuses.pdf


Three trials, involving 511 patients, met inclusion criteria. The test for heterogeneity yielded statistically non-significant results (p-

value 0.1 to 0.63) suggesting all comparisons were above the established threshold for combinability (p<0.1). Fixed effect and random

effect meta-analyses gave identical results. Early ERCP +/- ES was associated with non-significant effect on reduction of mortality in

predicted mild (OR = 0.62, 95% CI = 0.27 to 1.41) and severe GAP (OR = 0.62, 95% CI = 0.27 to 1.41). Reduction in complications

was non-significant in predicted mild (OR = 0.89, 95% CI = 0.53 to 1.49), but significant in severe GAP (OR = 0.27, 95% CI = 0.14

to 0.53). There was insufficient evidence to draw any conclusions about hospital stay and cost.

Authors’ conclusions

Odds of having complications are reduced in predicted severe disease by early ERCP +/- ES. This effect was however, non-significant

in predicted mild disease and for reduction of mortality in either predicted mild or severe disease. These results are controlled for

confounding due to associated acute cholangitis and are robust for clinical and statistical heterogeneity.

P L A I N L A N G U A G E S U M M A R Y

Patients with a predicted severe attack of callsone-associated acute pancreatitis need early endoscopic retrograde cholangiopan-

creatography

Patients presenting with acute pancreatitis may benefit from treatment to reduce complications and mortality. Early endoscopic

retrograde cholangio-pancreatography with or without sphincterotomy has been advocated for acute pancreatitis associated with

gallstones since the late 1980s. A more recent multicentre trial, however has suggested that it may be associated with an increased mortality

and was stopped at interim analyses. The effect of confounding factors such as acute cholangitis, that is an independent indication for

urgent endoscopic retrograde cholangio-pancreatography, has been the major issue in this controversy. This systematic review controls

for this confounding effect and shows that early endoscopic retrograde cholangiopancreatography can decrease complications in a

predicted severe attack of acute pancreatitis associated with gallstones.

B A C K G R O U N D

Gallstone-associated acute pancreatitis (GAP) is defined as acute

pancreatitis in association with gallstones and in the absence of

other known causes. It is the commonest cause and accounts for

between 35% and 60% of cases of acute pancreatitis depending

upon the population studied (Mergener 1999; Toh 2000; Howard

1987). The clinical presentation of GAP is similar to other causes

of acute pancreatitis: abdominal pain, nausea and vomiting. Most

cases are self-limiting with a benign course. However, approxi-

mately 25% of patients develop a severe and life-threatening illness

(Frakes 1999; Bhatia 2000) resulting in multiorgan failure and

possible death. The overall mortality of acute pancreatitis ranges

from 5-10% (Lowham 1999, Mergener 1999, Toh 2000, McKay

1999). Between 4 and 8% of patients with gallstones will develop

GAP secondary to migratory gallstones (Howard 1987). In pa-

tients who do not undergo cholecystectomy or endoscopic sphinc-

terotomy a second attack occurs in 30% with a median delay of

180 days (Paloyan 1975).

The association of gallstones with pancreatitis was first proposed

by Bernard in 1856. In 1901 Opie performed an autopsy on a

patient who had died of severe pancreatitis and found a gallstone

impacted at the ampulla of Vater (Opie 1901). He postulated that

the acute inflammatory reaction was induced by reflux of bile into

the pancreatic duct as a result of obstruction at the ampulla. Other

theories have tried to explain the association of gallstones with pan-

creatitis (duodenal reflux theory, common-channel theory), but

the exact mechanism by which passage of gallstone through the

ampulla of Vater initiates inflammation of the pancreas remains

unclear (Uomo 1998). Interestingly, an increased serum nitric ox-

ide activity was found in patients presenting with acute pancre-

atitis (Ayub 1999). Studies in animal models of acute pancreati-

tis suggest that a number of aetiological factors converge upon a

single common ischaemia-reperfusion injury pathway resulting in

induction of inducible nitric oxide synthase and consequent tis-

sue damage due to rapid accumulation of reactive oxygen species

(Ayub 2001, Vollmar 2003). That the gallstone passage occurs

during an attack of pancreatitis is not in doubt; stones can be re-

covered from the faeces of recuperating patients (Acosta 1974).

The “two phases theory” postulates that in the first phase small

migrating stones initiate an attack of AP; patency of the ampulla

of Vater following stone passage allows egress of activated enzymes

and leads to a mild attack. In the second phase, persisting stones or

the repeated passage of small stones results in relative (intermittent

or continuous) obstruction to both the main bile duct (MBD)
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and pancreatic duct with an accumulation of activated pancreatic

enzymes and the development of a severe attack (Neoptolemos

1989). The increased incidence of persisting MBD stones in the

more severe forms of GAP, in patients who die, and in patients

with pancreatic necrosis supports this theory (Neoptolemos 1989;

Wilson 1988). These concepts provide a rational basis for the use

of early biliary decompression in patients with GAP.

Prior to the introduction of endoscopic retrograde cholangio-pan-

creatography (ERCP) two prospective randomised studies inves-

tigated the effect of surgical biliary decompression at the time of

urgent cholecystectomy on the outcome of GAP. Stone et al ran-

domized 65 patients to transduodenal sphincteroplasty and de-

compression within 72 hours of admission, or delayed surgery un-

til the patient was in remission. Of 36 patients undergoing ur-

gent surgery, complications occurred in 11% with one death (3%),

compared to 11% and 7% respectively in the patients that had

surgery whilst in remission. These differences were not statistically

significant (Stone 1981). In 1988 Kelly and Wagner reported on

a randomised prospective study of 165 patients stratified accord-

ing to Ranson’s prognostic criteria. Although there was no overall

difference in outcome, patients with a predicted severe attack who

underwent urgent (within 48 hours of admission) supraduode-

nal bile duct decompression, had a higher morbidity (83% vs. 18

%) and mortality (48 % vs. 11%) than those undergoing delayed

surgery (Kelly 1988). This study persuaded many in the surgical

community that early open surgical intervention in these patients

was unwise. A major flaw however was the use of supraduodenal

bile duct exploration; this is not the functional equivalent of a

sphincteroplasty and does not decompress the pancreatic duct.

ERCP was introduced in 1968 as a diagnostic procedure, but the

subsequent development of endoscopic sphincterotomy (ES) al-

lowed treatment of main bile duct calculi. Endoscopic sphinc-

terotomy with MBD stone extraction certainly offers an attrac-

tive alternative to surgical biliary decompression but during early

1980s both acute pancreatitis and cholangitis were considered to

be the main contraindications to ERCP and ES. This view how-

ever changed rapidly since late 1980s and the worldwide experi-

ence of ERCP and ES for GAP is associated with a mean mor-

bidity rate of 8 % and a mortality rate of 2.4 % (reviewed in

Uomo 1998 ). Since the late 1980s early ERCP has been used to

manage GAP, two randomised controlled trials (RCTs) have pro-

vided support for this approach (Fan 1993; Neoptolemos 1988),

a more recent RCT (Fölsch 1997) reported conflicting results and

was stopped at interim analysis. The latest study excluded patients

with acute cholangitis. Since acute cholangitis is an indication for

urgent ERCP, doubts have been raised with regard to the role of

early ERCP for patients with a severe attack of GAP without as-

sociated acute cholangitis.

How far were the differences observed in the previous RCTs caused

by confounding due to associated acute cholangitis and does early

ERCP +/- sphincterotomy benefit patients without cholangitis?

This question is of obvious clinical importance but a meta-analysis

has not been conducted to address it. A previous attempt at over-

all meta-analysis (Sharma 1999) failed to reach any meaningful

conclusions due to missing data in reports of these trials. Interest-

ingly, as has been the case in many other conventional reviews and

guidelines on this subject, this report also erroneously included a

study (Nowak 1995) on a related subject.

O B J E C T I V E S

The aim of this systematic review was to compare early (within 72

Hs of admission) ERCP +/- ES with conservative management, to

determine whether early ERCP reduced morbidity and mortality

in patients with GAP

Subgroup analysis was planned to determine whether the results

differed by:

i. severity of disease (mild and severe)

ii. grade of concealment of randomization

iii. acute cholangitis

iv. bilirubin

M E T H O D S

Criteria for considering studies for this review

Types of studies

Only randomized, controlled trials (RCT) were accepted to guar-

antee control of selection bias. Studies that on closer scrutiny were

determined to be quasi-randomised, or cross-over studies were ex-

cluded.

Types of participants

Adult patients, from 15 years old or greater, presenting with acute

pancreatitis as evidenced by the presence of at least two of the

following: compatible clinical presentation (i.e. abdominal pain,

nausea, vomiting); amylase greater than 3 times of the upper limit

of normal; Ultrasound (US) or abdominal CT evidence of pan-

creatitis, and gallstones on the basis of US/Magnetic Resonance

Cholangio-Pancreatography (MRCP); elevated liver enzymes or

past ERCP.

Types of interventions

ERCP +/- ES versus Conservative management within 72 hours

of admission.
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Types of outcome measures

Primary outcome:

- Overall mortality, evaluated at hospital discharge, if this informa-

tion was available, otherwise mortality at day-n was considered.

Secondary outcomes:

If mortality is equal, other outcomes become important such as:

- Systemic complications (Bradley 1993)

- Pancreatic complications (Bradley 1993)

- Length of hospitalization in survivors

- Cost

Search methods for identification of studies

The search was conducted independently by the UGPD search

co-ordinator and updated at yearly intervals to identify any stud-

ies made available during the process of this systematic review.

The standard methods of The Cochrane UGPD Review Group

were employed. There were no restrictions regarding language,

date of publication or publication status. Searches were conducted

to identify all published and unpublished randomised controlled

trials (RCTs).

Trials were identified by searching the following electronic

databases - The Cochrane Library (Issue 4 2003) Medline (1966-

2004) Embase (1980-2004) and LILACS.

MEDLINE search strategy

The following search strategy was constructed by using a combi-

nation of subject headings and text words relating to the use of

ERCP in the treatment of patients with gallstone-associated acute

pancreatitis.

randomized controlled trial.pt.

controlled clinical trial.pt.

randomized controlled trials.sh.

random allocation.sh.

double blind method.sh.

single-blind method.sh.

or/1-6

(animal not human).sh.

7 not 8

clinical trial.pt.

exp clinical trials/

(clin$ adj25 trial$).ti,ab.

((singl$ or doubl$ or trebl$ or tripl$) adj25 blind$).mp. or

mask$.ti,ab. [mp=title, abstract, cas registry/ec number word,

mesh subject heading]

placebos.sh.

placebo$.ti,ab.

random$.ti,ab.

research design.sh.

or/10-17

18 not 8

19 not 9

comparative study.sh.

exp evaluation studies/

follow up studies.sh.

prospective studies.sh.

(control$ or prospectiv$).mp. or volunteer$.ti,ab. [mp=title, ab-

stract, cas registry/ec number word, mesh subject heading]

or/21-25

26 not 8

27 not (9 or 20)

9 or 20 or 28

exp pancreatitis/

pancreatitis.tw.

(acut$ adj5 pancrea$).tw.

(biliar$ adj5 pancrea$).tw.

(gallstone$ adj5 pancrea$).tw.

exp Cholangiopancreatography, Endoscopic Retrograde/

(endoscop$ adj3 retrograd$ adj3 cholangiopancreatograph$).tw.

exp Sphincterotomy, Endoscopic/

(endoscop$ adj5 sphincterot$).tw.

exp cholecystectomy/

cholecystect$.tw.

exp Cholecystectomy, Laparoscopic/

(laparoscop$ adj5 cholecystect$).tw.

or/30-34

or/35-42

43 and 44

45 and 29

EMBASE search strategy

1.exp randomized controlled trial/

2. randomized controlled trial.mp.

3. randomized controlled trial$.tw.

4. exp randomization/

5. exp single blind method/

6. exp double blind method/

7. or/1-6

8. animal.hw.

9. human.hw.

10. 8 not (8 and 9)

11. 7 not 10

12. exp clinical trial/

13. clinical trial.mp.

14. (clin$ adj3 (stud$ or trial$)).ti,ab,tw.

15. (clin$ adj3 trial$).ti,ab,tw.

16. ((singl$ or doubl$ or treb$ or tripl$) adj3 (blind$ or

mask$)).ti,ab,tw.

17. exp placebo/

18. placebo$.ti,ab,tw.

19. random.ti,ab,tw.

20. (crossover$ or cross-over$).ti,ab,tw.

21. or/12-20

22. 21 not 10

23. 22 not 11
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24. exp comparative study/

25. exp evaluation studies/

26. exp prospective studies/

27. exp controlled study/

28. (control$ or prospective$ or volunteer$).ti,ab,tw.

29. or/24-28

30. 29 not 10

31. 30 not (11 or 23)

32. 11 or 23 or 31

33. exp pancreatitis/

34. pancreatitis.tw.

35. (acut$ adj5 pancrea$).tw.

36. (biliar$ adj5 pancrea$).tw.

37. (gallstone$ adj5 pancrea$).tw.

38. exp Cholangiopancreatography, Endoscopic Retrograde/

39. (endoscop$ adj3 retrograd$ adj3 cholangiopancreato-

graph$).tw.

40. exp Sphincterotomy, Endoscopic/

41. (endoscop$ adj5 sphincterot$).tw.

42. exp cholecystectomy/

43. cholecystect$.tw.

44. exp Cholecystectomy, Laparoscopic/

45. (laparoscop$ adj5 cholecystect$).tw.

46. or/33-37

47. or/38-45

48. 46 and 47

49. 48 and 32

Cochrane Library search strategy

#1.PANCREATITIS single term (MeSH) 402

#2.pancreatitis* 867

#3.(acut* near pancrea*) 431

#4.(biliar* near pancrea*) 169

#5.(gallstone* near pancrea*) 31

#6.(#1 or #2 or #3 or #4 or #5) 1003

#7.SPHINCTEROTOMY ENDOSCOPIC single term (MeSH)

70

#8.(endoscop* near sphincterot*) 128

#9.CHOLECYSTECTOMY single term (MeSH) 592

#10.cholecystect* 1453

#11.CHOLECYSTECTOMY LAPAROSCOPIC single term

(MeSH) 427

#12.(laparoscop* near cholecystect*) 675

#13.CHOLANGIOPANCREATOGRAPHY ENDOSCOPIC

RETROGRADE single term (MeSH) 227

#14.(endoscop* near retrograd* near cholangiopancreatograph*)

309

#15.ercp* 41

#16.(#7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15)

1789

#17.(#6 and #16) 205

LILACS search terms entered

Pancrea$ AND ERCP OR endoscopic retrograde cholangiopan-

creatography.

Reference lists from trials selected by electronic searching were

hand searched to identify further relevant trials. Published ab-

stracts from conference proceedings from the United European

Gastroenterology Week UEGW 1993 -2003 (published in Gut)

and Digestive Disease Week DDW 1997-2003 (published in Gas-

troenterology) were also hand searched.

Data collection and analysis

The standard methods of The Cochrane UGPD Review Group

were employed. Assessment of methodology and extraction of data

were performed by two independent reviewers (KA and JS) with

resolution of differences at each stage with the help of third re-

viewer (RI) until unanimous agreements were reached. Trials pub-

lished only as abstracts were reviewed, if enough details were in-

cluded or available from the trialists. In case of duplicate publica-

tions, only the most comprehensive report was included.

CRITICAL APPRAISAL OF STUDIES

The quality of each trial was judged by whether or not the study

design had minimized bias within the scope of the clinical context.

The biases examined were selection, performance, attrition and

detection. Level of agreement of reviewers was recorded.

External validity criteria were also examined:

-baseline comparability of treatment groups (Severity score)

-presence of inclusion and exclusion criteria

-intervention described in detail

-definition of outcomes

-stated time for outcome assessment

-stated indications for further interventions

DATA COLLECTION

The data were extracted using a data extraction and quality as-

sessment form. Recorded data were cross-checked by reviewers.

The software package (Review Manager 4.2.3) provided by the

Cochrane Collaboration was used for analysis. Clinical homogeni-

ety was assessed by examination of severity scores and demograhic

data such as age and sex to ensure the studies are from similar

populations.

CONTROL FOR CONFOUNDING DUE TO ASSOCIATED

ACUTE CHOLANGITIS

Confounding due to associated acute cholangitis has been a major

concern from the earliest RCT to assess this treatment (Neoptele-

mos 1988) and all three trialists had different approaches to this

problem. This however precluded combinability of the overall data

reported for each study. In view of the overriding clinical impor-

tance of this issue, it was unanimously agreed that overall combina-

tion with no control for confounding for associated acute cholan-

gitis would be misleading. Instead a solution to control for con-

founding was proposed (KA) and was accepted unanimously. This

approach meant that data on all intended outcomes was traded off

for a complete data set stratified according to severity of disease on

primary (mortality) and the more important secondary outcome
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(complications) with least confounding due to associated acute

cholangitis. The approach reasoned that least confounded data

would either be for participants without associated acute cholangi-

tis or participants with associated acute cholangitis but all patients

diagnosed to have acute cholangitis in the conservative manage-

ment group to have had an urgent ERCP.

For the UK trial, the protocol required ERCP to be withheld for 5

days among the conservative management group and it would have

confounded the outcomes as reasoned above. However, the trialists

had reported data for patients without associated acute cholangitis

in the original report and some missing aspects could be deduced

and verified from statements and tables. For the German trial, as-

sociated acute cholangitis patients were excluded. However, data

stratified according to severity were mentioned to have been stud-

ied albeit not available in the report. These were made available

by the trialists. The Hong Kong trial had included patients with

associated acute cholangitis but had provided urgent ERCP for as-

sociated acute cholangitis in the conservative management group.

Hence, overall data from this study were used. The extracted data

were combined by calculating a pooled estimate of the odds ra-

tio using the method of Mantel-Haenszel, the relative risk and

risk difference and their 95% confidence interval for dichotomous

data. Both a fixed-effect and random-effect model were used.

DATA ANALYSIS AND PRESENTATION

All RCTs comparing endoscopic interventions versus no treatment

for acute gallstone pancreatitis and separated into subgroups ac-

cording to predicted mild and severe disease with control for con-

founding due to associated acute cholangitis. Wherever appropri-

ate, results were pooled together and sub-group analyses were per-

formed according to predicted severity of disease.

For the individual trial results, odds ratio, with 95% confidence

intervals (CI), and number needed to treat were calculated for

categorical outcomes. After clinical exploration of all important

sources of variation, and formal exploration of heterogeneity using

statistical test of non-combinability, meta-analysis was performed

using fixed and random effects model.

For the meta-analysis, odds ratios (OR) and 95% confidence in-

tervals (CI)) were reported for categorical outcomes. Publication

bias was explored using a plot of study sample size against relative

risk (funnel plot).

Sensitivity analysis was performed limited to:

the fragility of results by determining the effect of small shifts in

the number of events between intervention and control groups.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Five studies were examined further after an initial assessment of

study eligibility criteria. Three studies (Fan 1993; Fölsch 1997;

Neoptolemos 1988) met the study inclusion criteria and were as-

sessed for methodological quality (See ’Characteristics of Included

Studies’). Two studies were excluded on closer scrutiny (Nowak

1995; Pezelli 1998) (See ’Characteristics of Excluded Studies’).

Two included studies (Fan 1993; Neoptolemos 1988) were from

single centre and one was multi centre (Fölsch 1997). The total

number of patients randomized in each study varied from 121

(Neoptolemos 1988) to 238 (Fölsch 1997). All studies included

GAP patients. The age at randomization ranged from 15 (Fölsch

1997) to 96 (Neoptolemos 1988).

In all the trials the severity of the disease was assessed by combin-

ing several prognostic variables into a severity score (Ranson’s or

modified Glasgow criteria), which provides initial risk stratifica-

tion for patients with acute pancreatitis (See ’Table of included

studies’).

Delivery of interventions of each trial varied mainly in the treat-

ment of patients with associated acute cholangitis.

Not all the considered outcomes were reported in each study. Mor-

tality was reported but other secondary outcomes considered rel-

evant for this review were not reported in all the studies.

Risk of bias in included studies

Methodological quality assessments was performed unblinded.

Cochrane components were used to evaluate the methodological

quality of each study. The results were used for sensitivity analysis

and not as exclusion criteria. When a discrepancy occurred, an-

other reviewer was asked for an opinion in order to reach consen-

sus.

Randomisation and allocation concealment

None of the reports of the trials included a statement as to alloca-

tion concealment.

Blinding

These trials are examples of a complex, interventional therapy

being used where complete blinding is not possible. Attempts to

blind participants may be made either by designing an appropriate

placebo or partially concealing (within ethical boundaries) the

purpose of trial from participants (Miller 2003). Neither was done

in these trials. Obviously, in an interventional procedure it is not

possible to blind the health care workers (unlike a drug trial when

an identical placebo will blind the carer as well as the participant).

Outcome assessment (determining rates of death and rates and

cause of admission) was performed blinded in one trial (Fölsch

1997) only.

Loss to follow up

All randomized patients were accounted for in all studies. How-

ever, data used from the UK study for patients without associated

acute cholangitis are not on intention-to-treat basis.
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Effects of interventions

Since statistical tests for heterogeneity have low power especially

when there are not many studies, the possibility of a type II (false

negative) error must be considered and a thorough attempt was

made to identify clinical heterogeneity or sources of bias. The data

set were chosen as to control for confounding due to associated

acute cholangitis. This approach did not affect the data for mor-

tality but meant that separate data set for systemic and pancreatic

complications were not available for all studies. However, data for

total complications were available. Hence, total complications was

used as a ’surrogate’ secondary outcome measure. Analyses assess-

ing the hospital stay in survivors and cost were not performed as

insufficient data were available.

Grade of concealment of randomization was unclear in all studies.

Stratification according to bilirubin and associated cholangitis was

not possible due to insufficient data.

Total number of randomized patients was 511. Globally, when

considering mortality in mild GAP, the results from the trials clus-

tered between odds ratio not-estimable and 4.64, overlapping con-

fidence intervals. For mortality in severe GAP, the results from

the trials clustered between odds ratio of 0.09 and 2.7, with over-

lapping confidence intervals. For complications in mild GAP, the

results from the trials clustered between a odds ratio of 0.7 and

1.44, with overlapping confidence intervals. For complications in

severe GAP, the results from the trials clustered between a odds

ratio of 0.12 and 0.81, with overlapping confidence intervals.

The test for heterogeneity yielded statistically non-significant re-

sults (p-value 0.1 to 0.63) suggesting all comparisons were above

the established threshold for combinability (p<0.1). Fixed effect

and random effect meta-analyses gave identical results suggesting

that important statistical heterogeneity was unlikely.

Funding source and level of support was mentioned for only one

study (Fölsch 1997). One study (Fölsch 1997) was rated (3/5

points) to be of high quality and two studies (Fan 1993; Neop-

tolemos 1988) were rated (2/5 points each) to be of low quality.

PUBLICATION BIAS

The small numbers of trials precluded an assessment of publication

bias and should suggest a cautious interpretation.

META-ANALYSIS OF PRIMARY OUTCOMES

Mortality Mild GAP (OR (95% CI))

fixed effect model 4.64 (0.22 to 98.12) test for heterogeneity not

applicable

random effects model 4.64 (0.22 to 98.12)

Mortality Severe GAP

fixed effect model 0.62 (0.27 to 1.41) test for heterogeneity p=0.10

(df=2)

random effects model 0.64 (0.13 to 3.14)

META-ANALYSIS OF SECONDARY OUTCOMES

Complications Mild GAP (OR (95% CI))

fixed effect model 0.89 (0.53 to 1.49) test for heterogeneity p=0.63

(df=2)

random effects model 0.89 (0.53 to 1.49)

Complications Severe GAP (OR (95% CI))

fixed effect model 0.27 (0.14 to 0.53) test for heterogeneity p=0.11

(df=2)

random effects model 0.28 (0.10 to 0.79)

SUBGROUP ANALYSIS

We intended to carry out subgroup analysis of complications into

pancreatic and systemic complications but data with control for

confounding were not available for all studies.

OTHER SECONDARY OUTCOMES

We intended to carry out assessments of cost and length of stay in

survivors but due to missing data in reports and our decision to

extract data controlled for confounding precluded assessments of

these outcomes.

D I S C U S S I O N

In patients with severe GAP an early ERCP +/- ES reduced the

odds of having complications by 73% of what they were in the

control group. Another way of looking at this is to estimate the

number needed to treat (NNT). For reducing complications if we

provided early ERCP +/- ES for 100 patients with severe GAP

30 patients will benefit who would have not benefited if given

conservative management. Approximately we will need to treat 4

patients with early ERCP +/- ES to help prevent complications in

one patient.

Globally, the effect of early ERCP +/- ES on overall mortality

and complications in GAP patients was not significant. Subgroup

analyses stratified according to predicted severity were planned ’a

priori’ in the protocol to minimise bias. The stable results already

shown by the similar fixed and random effects model were also

confirmed by testing the ’fragility of the results’.

The overall estimate was of statistical significance for complica-

tions in predicted severe GAP patients and when using the fixed

effect and the random effects, reflected stable conclusion. The

studies were well matched, equally weighted and the meta-analy-

ses were not dominated by any single trial.

Among the secondary outcomes complete data set were available

for total complications for all the studies. Other secondary out-

comes relevant for this review were inadequately reported.

The concerns about clinical heterogeneity of trials were:

Mainly due to confounding due to associated acute cholangitis

and was controlled for in this review.

Mortality was the main endpoint, but the cut-off point was not

clear and may be varied.

The German trial (Fölsch 1997) reported the lowest mortality rate

in the control group presumably reflecting a lower baseline risk.
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Inclusion criteria were very similar or even identical across studies,

whereas exclusion criteria were slightly different.

Some questions still remain open:

The effect of treatment for pancreatic and systematic complica-

tions may be varied. This issue could not be explored in this sys-

tematic review of aggregate data.

The definition of early (within 72 hours of admission) is arbitrary,

and is based on practical considerations.

The effects of posture and sedation during ERCP were not an issue

tackled in the studies.

Early ERCP +/- ES in predicted severe GAP can be very effective

for short term complications, but its impact on the long term

recovery is still uncertain.

It may be interesting to sub-analyse patients with ’gallstones only’

to gauge the effect of future improvements in our diagnostic ability

due to non-invasive modalities such as magnetic resonance cholan-

giopancretography that can accurately exclude patients without

gallstones. This aspect may be of interest if an IPD analyses is

contemplated in future updates of this review.

Finally, these trials were conducted before the effects of antibiotic

prophylaxis became widely known. Since patients having ERCP

may have received prophylactic antibiotics as part of the ERCP

procedure. In the absence of any information to the contrary the

possibility of a confounding effect on outcome can not be ruled

out.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The odds of having complications are reduced in predicted severe

disease by early ERCP +/- ES. However, the effect was non-signif-

icant in predicted mild disease and for clinically relevant reduc-

tion of mortality in either predicted mild or severe disease. There

was insufficient evidence to draw any conclusion about other out-

comes.

Implications for research

A systematic review that uses individual patient data (IPD), may

provide an opportunity to:

Analyse other important outcomes by sub-group analyses.

Ensure the appropriateness of analysis.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Fan 1993

Methods Generation of allocation sequences: unclear.

Study duration: September 1988 - December 1991.

Blinding: patient - not stated, provider-not stated, assessor-not stated.

Intent to treat: yes.

Participants Single centre (Hong Kong): 195 adults, Age range: 17-94 Sex: 80 males, 115 females.

Included: suspected GAP stratified into mild and severe according to Ranson’s criteria.

Interventions Randomization: ERCP+/-ES within 24 hours of admission (experimental arm) or conservative manage-

ment including urgent ERCP if acute cholangitis developed (control arm).

Outcomes Primary: in-hospital mortality.

Secondary: complications.

Notes Powered for 26 patients with severe disease in each group.

Data for all patients from original report have been used.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Fölsch 1997

Methods Generation of allocation sequences: stratified block procedure.

Study duration: November 1989 - February 1994.

Blinding: patient-not stated, provider-not stated, assessor-no.

Intent to treat: yes.

Participants 22 centres (Germany): 238 adults, Age range: 15-93 Sex: 96 males, 142 females.

Included: suspected GAP stratified into mild and severe according to modified Glasgow criteria.

Excluded after randomization: 32 patients (16 each group) had incomplete data.

Interventions Randomization: ERCP+/-ES within 72 hours of admission (experimental arm) or conservative manage-

ment including urgent ERCP if acute cholangitis developed (control arm).

Outcomes Primary: mortality within 3 months of admission.

Secondary: complications.
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Fölsch 1997 (Continued)

Notes Powered for 190 patients in each group. Stopped early because of increased mortality in the experimental

group (second planned interim analysis).

Original report does not show data for participants according to severity; further breakdown data have

been provided by the trialists.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear

Neoptolemos 1988

Methods Generation of allocation sequences: unclear.

Study duration: 1983 - 1987.

Blinding: patient-not stated, provider-not stated, assessor-not stated.

Intent to treat: no.

Participants Single centre (Leicester, UK): 121 adults, Age range: 20-96 Sex: 52 males, 69 females.

Included: suspected GAP stratified according to modified Glasgow criteria.

Excluded after randomization: 10 patients (6 experimental arm; 4 control arm) due to alternative diagnosis.

Interventions Randomization: ERCP+/-ES within 72 hours of admission (experimental arm) or conservative manage-

ment including withheld ERCP for initial 5 days of admission (control arm).

Outcomes Primary: mortality.

Secondary: complications.

Notes Powered for 26 patients with severe disease in each group.

To minimize effect of withholding ERCP on participants with associated acute cholangitis data from

original report for participants without acute cholangitis have been used.

Risk of bias

Item Authors’ judgement Description

Allocation concealment? Unclear B - Unclear
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Characteristics of excluded studies [ordered by study ID]

Nowak 1995 Allocation: randomized.

Participants: patients undergoing duodenoscopy for suspected GAP and found to have normal papilla, not those

presenting with GAP.

Interventions: papillotomy (experimental group) versus no papillotomy (“conservative” Mx group).

Pezelli 1998 Allocation: not randomized, case-control study.
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D A T A A N D A N A L Y S E S

Comparison 1. Early ERCP+/-ES versus Conservative Mx

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mortality stratified by severity of

GAP

3 511 Odds Ratio (M-H, Fixed, 95% CI) 0.75 [0.35, 1.62]

1.1 Mild GAP 3 339 Odds Ratio (M-H, Fixed, 95% CI) 4.64 [0.22, 98.12]

1.2 Severe GAP 3 172 Odds Ratio (M-H, Fixed, 95% CI) 0.62 [0.27, 1.41]

2 Complications stratified by

severity of GAP

3 511 Odds Ratio (M-H, Fixed, 95% CI) 0.56 [0.38, 0.83]

2.1 Mild GAP 3 339 Odds Ratio (M-H, Fixed, 95% CI) 0.89 [0.53, 1.49]

2.2 Severe GAP 3 172 Odds Ratio (M-H, Fixed, 95% CI) 0.27 [0.14, 0.53]

Analysis 1.1. Comparison 1 Early ERCP+/-ES versus Conservative Mx, Outcome 1 Mortality stratified by

severity of GAP.

Review: Endoscopic retrograde cholangiopancreatography in gallstone-associated acute pancreatitis

Comparison: 1 Early ERCP+/-ES versus Conservative Mx

Outcome: 1 Mortality stratified by severity of GAP

Study or subgroup Early ERCP+/-ES Conservative Mx Odds Ratio Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Mild GAP

Neoptolemos 1988 0/33 0/32 0.0 [ 0.0, 0.0 ]

Fan 1993 0/56 0/58 0.0 [ 0.0, 0.0 ]

Flsch 1997 2/84 0/76 4.64 [ 0.22, 98.12 ]

Subtotal (95% CI) 173 166 4.64 [ 0.22, 98.12 ]

Total events: 2 (Early ERCP+/-ES), 0 (Conservative Mx)

Heterogeneity: Chi2 = 0.0, df = 0 (P = 1.00); I2 =0.0%

Test for overall effect: Z = 0.98 (P = 0.32)

2 Severe GAP

Neoptolemos 1988 0/20 5/25 0.09 [ 0.00, 1.75 ]

Fan 1993 5/41 9/40 0.48 [ 0.14, 1.58 ]

Flsch 1997 6/26 2/20 2.70 [ 0.48, 15.11 ]

0.1 0.2 0.5 1 2 5 10

Favours ERCP+/-ES Favours cons Mx

(Continued . . . )
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(. . . Continued)
Study or subgroup Early ERCP+/-ES Conservative Mx Odds Ratio Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Subtotal (95% CI) 87 85 0.62 [ 0.27, 1.41 ]

Total events: 11 (Early ERCP+/-ES), 16 (Conservative Mx)

Heterogeneity: Chi2 = 4.61, df = 2 (P = 0.10); I2 =57%

Test for overall effect: Z = 1.15 (P = 0.25)

Total (95% CI) 260 251 0.75 [ 0.35, 1.62 ]

Total events: 13 (Early ERCP+/-ES), 16 (Conservative Mx)

Heterogeneity: Chi2 = 5.99, df = 3 (P = 0.11); I2 =50%

Test for overall effect: Z = 0.73 (P = 0.47)

0.1 0.2 0.5 1 2 5 10

Favours ERCP+/-ES Favours cons Mx

Analysis 1.2. Comparison 1 Early ERCP+/-ES versus Conservative Mx, Outcome 2 Complications stratified

by severity of GAP.

Review: Endoscopic retrograde cholangiopancreatography in gallstone-associated acute pancreatitis

Comparison: 1 Early ERCP+/-ES versus Conservative Mx

Outcome: 2 Complications stratified by severity of GAP

Study or subgroup Early ERCP+/-ES Conservative Mx Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Mild GAP

Neoptolemos 1988 3/33 4/32 5.6 % 0.70 [ 0.14, 3.41 ]

Fan 1993 8/56 6/58 7.7 % 1.44 [ 0.47, 4.47 ]

Flsch 1997 35/84 36/76 33.5 % 0.79 [ 0.42, 1.48 ]

Subtotal (95% CI) 173 166 46.8 % 0.89 [ 0.53, 1.49 ]

Total events: 46 (Early ERCP+/-ES), 46 (Conservative Mx)

Heterogeneity: Chi2 = 0.92, df = 2 (P = 0.63); I2 =0.0%

Test for overall effect: Z = 0.45 (P = 0.65)

2 Severe GAP

Neoptolemos 1988 3/20 15/25 17.2 % 0.12 [ 0.03, 0.51 ]

Fan 1993 9/41 23/40 27.6 % 0.21 [ 0.08, 0.55 ]

Flsch 1997 17/26 14/20 8.3 % 0.81 [ 0.23, 2.83 ]

Subtotal (95% CI) 87 85 53.2 % 0.27 [ 0.14, 0.53 ]

Total events: 29 (Early ERCP+/-ES), 52 (Conservative Mx)

Heterogeneity: Chi2 = 4.47, df = 2 (P = 0.11); I2 =55%

0.1 0.2 0.5 1 2 5 10

Favours ERCP+/-ES Favours cons Mx

(Continued . . . )
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(. . . Continued)
Study or subgroup Early ERCP+/-ES Conservative Mx Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Test for overall effect: Z = 3.86 (P = 0.00011)

Total (95% CI) 260 251 100.0 % 0.56 [ 0.38, 0.83 ]

Total events: 75 (Early ERCP+/-ES), 98 (Conservative Mx)

Heterogeneity: Chi2 = 12.68, df = 5 (P = 0.03); I2 =61%

Test for overall effect: Z = 2.86 (P = 0.0042)

0.1 0.2 0.5 1 2 5 10

Favours ERCP+/-ES Favours cons Mx

W H A T ’ S N E W

Last assessed as up-to-date: 22 March 2004.
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