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Abstract

AIM

To estimate the efficacy of 2 h post-endoscopic
retrograde cholangiopancreatography (ERCP) serum
amylase levels and other factors for predicting post-
ERCP pancreatitis.

METHODS

This was a retrospective, single-center cohort study
of consecutive patients who underwent ERCP from
January 2010 to December 2013. Serum amylase levels
were measured 2 h post-procedure, and patient- and
procedure-related pancreatitis (PEP) risk factors were
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analyzed using a logistic model.

RESULTS

A total of 1520 cases (average age 72 + 12 years, 60%
male) were initially enrolled in this study, and 1403
cases (725 patients) were ultimately analyzed after
the exclusion of 117 cases. Fifty-five of these cases
developed PEP. We established a 2 h serum amylase
cutoff level of two times the upper limit of normal
for predicting PEP. Multivariate analysis revealed that
a cannulation time of more than 13 min [odds ratio
(OR) 2.28, 95%CI: 1.132-4.651, P = 0.0210] and 2
h amylase levels greater than the cutoff level (OR =
24.1, 95%CI: 11.56-57.13, P < 0.0001) were significant
predictive factors for PEP. Forty-seven of the 55 patients
who developed PEP exhibited 2 h amylase levels greater
than the cutoff level (85%), and six of the remaining
eight patients who developed PEP (75%) required
longer cannulation times. Only 2 of the 1403 patients
(0.14%) who developed PEP did not exhibit concerning
2 h amylase levels or require longer cannulation times.

CONCLUSION

These findings indicate that the combination of 2 h
post-ERCP serum amylase levels and cannulation times
represents a valuable marker for identifying patients at
high risk for PEP.

Key words: Serum amylase levels; Cannulation time;
Post-endoscopic retrograde cholangiopancreatography
pancreatitis; Predictor
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Core tip: Serum amylase levels have a high negative
predictive value (NPV; 95%-100%) and have therefore
previously been used to predict post-endoscopic retro-
grade cholangiopancreatography pancreatitis (PEP)
to facilitate patient discharges. However, the positive
predictive value (PPV) of serum amylase is highly variable
(4%-62%); therefore, a more useful PEP predictor is
needed. In this retrospective study, we identified useful
predictive factors via multivariate analysis and the
combination 2 h amylase levels and cannulation times.
The 2 h amylase levels exhibited a good NPV (99%) and
a poor PPV (22%) similar to those of previous reports
but exhibited a sensitivity of only 86% with respect to
PEP detection. However, the combined use of the above
two variables increased the sensitivity to 96%; thus, this
combination may enable clinicians to detect patients at
high risk for PEP during the early phase of treatment.
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INTRODUCTION

Acute pancreatitis is a common post-endoscopic retro-
grade cholangiopancreatography (ERCP) complication
and is therefore known as post-ERCP pancreatitis (PEP).
PEP may result in procedure-related death and is often
unpreventable. Moreover, no medications appear to be
effective with respect to acute pancreatitis treatment™?,
Andriulli et al* conducted a systematic review of 21
selected surveys involving 16855 patients exhibiting
a 3.5% incidence of PEP and observed that 0.11% of
those patients died. Although many PEP prophylactic
treatments have been reported™®, only prompt
aggressive intravenous hydration is reportedly effective
at reducing morbidity and mortality””. Therefore,
early PEP identification is important, as it facilitates early
intervention and may prevent disease progression and
death.

Many studies have investigated the factors that
increase the risk of PEPV”, Those risk factors can
generally be divided into the following two types:
Patient-related factors and procedure-related factors.
The patient-related risk factors for PEP reportedly
include previous PEP, female gender, younger age,
normal serum bilirubin levels, and the absence of
chronic pancreatitis, whereas the procedure-related risk
factors for PEP reportedly include cannulation attempt
duration, pancreatic guidewire passage, pancreatic
injection, precut sphincterotomy, biliary balloon
sphincter dilatation, and failed bile duct stone clearance.
No evidence exists indicating that hospital ERCP volume
influences PEP occurrence*?. The aforementioned
risk factors synergistically increase PEP risk. Serum
amylase levels less than 1.5 times the upper limit of
normal (ULN) at 2-4 h post-ERCP have a very negative
predictive value (NPV) for PEP. The European Society
of Gastrointestinal Endoscopy (ESGE) guidelines
recommend testing serum amylase or lipase levels 2-6
h after ERCP in patients presenting with pain. Patients
exhibiting amylase or lipase values less than 1.5 and
4 times the ULN, respectively, may be discharged on
the day of ERCP without concern regarding PEP risk!..
However, very few tests with good positive predictive
values (PPVs) for PEP exist. This study aimed to
estimate the efficacy of 2 h post-ERCP serum amylase
levels and other risk factors for predicting PEP.

MATERIALS AND METHODS

This study was a retrospective single-center cohort
study of consecutive hospitalized patients who under-
went ERCP or ERCP-related procedures at Toyonaka
Municipal Hospital, certified as a teaching hospital by
the Japan Gastroenterological Endoscopy Society (JGES)
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Figure 1 Study flow chart. ERCP: Endoscopic retrograde cholangiopan-
creatography.

(No. 1239), from January 2010 to December 2013. A
total of 1520 procedures were enrolled in this study.
Of these cases, 117 procedures with the following
conditions were excluded: (1) gallstone pancreatitis, n
= 17; (2) unreachable papillae, n = 40; and (3) missing
procedure time or serum amylase level data, n = 60
(including cases with pancreatitis before ERCP). A total
of 1403 procedures were ultimately analyzed in the
present study (Figure 1).

The following demographic and clinical data were
collected: Age and sex, ERCP indications, ERCP history,
and 2 h post-ERCP serum amylase levels (after scope
removal from the patient). The following procedural
data were retrospectively collected from patient medical
records: Biliary and pancreatic sphincterotomy with and
without stent placement, procedure time, cannulation
time, and complications. This study was approved by
the Institutional Review Board of Toyonaka Municipal
Hospital.

ERCP and pharmacological prophylaxis

Trainees or experts performed ERCP because our
hospital is a JGES-certified teaching hospital, and
trainees were assisted by experts as needed to avoid
complications and ensure procedural quality when
performing ERPC. We did not use a strict cannulation
protocol. Cannulation was attempted via the wire-
loaded cannulation method, which entails the use of
contrast and wire-guided cannulation using a side-
viewing duodenoscope (JF260 V: Olympus Optical Co.
Tokyo, Japan). Procedure times were measured using
a stopwatch, and images were recorded at key points
and subsequently reviewed. Patients underwent routine
blood tests 2 h after the procedure and the following
day and received routine protease inhibitor (200 mg
gabexate mesilate x 2/d) treatments until the day after
the procedure. No patients received rectal diclofenac or
indomethacin for PEP prophylaxis during this period.
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Complications

PEP was diagnosed based on consensus criteria**..
Briefly, PEP was defined as the combination of
abdominal pain persisting for at least 24 h after the
procedure and a high serum amylase level equivalent
to 3 times the ULN at 24 h after the procedure.
Bleeding was defined as blood loss requiring emergency
endoscopic hemostasis or a transfusion or a hemoglobin
level decrease greater than 2 g/dL following ERCP.
Perforation was diagnosed endoscopically during ERCP
or based on the observation of free air on post-ERCP
plain radiography or computed tomography. Procedure-
related mortality was defined as any death within 30 d
of ERCP.

Analysis of PEP predictive factors

Patient- and procedure-related PEP risk factors were
analyzed via logistic regression using the following
factors: Sex, native papilla, cannulation time, total
procedure time, endoscopic nasobiliary drainage,
endoscopic biliary stent (EBS) placement, precut
sphincterotomy, endoscopic sphincterotomy (EST),
endoscopic papillary balloon dilation (EPBD), pancreatic
duct brush cytology, and 2 h amylase levels. Cannulation
time was defined as the time from papilla identification
until successful biliary cannulation, and procedure time
was defined as the time from papilla identification
until the scope was removed from the patient. PEP
development was analyzed in relation to the following
factors via univariate logistic regression: Patient-related
factors (sex, age, and native papilla), procedure-
related factors (cannulation time, total procedure time,
endoscopic nasal pancreatic drainage, EBS, endoscopic
metallic stent, endoscopic pancreatic stent, precut
sphincterotomy, EST, EPBD, and pancreatic duct brush
cytology), and 2 h post-ERCP amylase levels.

Statistical analysis

All continuous variables are expressed as the mean
+ SD, except for the nonparametric variables, which
are expressed as the median and range. Categorical
variables are expressed as the number in each category
or the frequency. Continuous variables were compared
using student’s t test, whereas categorical variables were
compared using a y° test or Fisher’s exact test when
appropriate. Receiver operating characteristic (ROC)
curve analysis was used to determine the 2 h amylase
level cutoff, the cannulation times, and the procedure
times for predicting PEP. Univariate and multivariate
logistic regression analyses were performed to identify
complication-related factors. A P-value less than 0.05
was considered statistically significant. All statistical
analyses were performed using JMP software (ver.
11.1.1, SAS Institute Inc., Cary, NC, United States).

RESULTS

Patients and ERCP procedures
Patient characteristics are summarized in Table 1. A total
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Table 1 Patient characteristics

Table 2 Complications

Patients n Complications n, % (95%Cl)
Male, % 846, 60% Bleeding 8,0.57 (0.28-1.12)
Age, median (range) 73 (12-99) Perforation 5,0.35 (0.15-0.83)
Native papilla 668, 47.6% Pancreatitis 55,3.9 (3.02-5.07)
Indication (severe pancreatitis) [3,0.2 (0.073-0.64)]
Malignancy 522 Procedure-related death 0,0
Choledocholithiasis 771
Others 110

Cannulation time, median (range) 5 min (1-185)
37 min (3-185)

97 IU/mL (10-3502)

Procedure time, median
2 h amylase
median (range)
ERCP and related procedures
Total ERCP

ENBD

EBS

EMS

EPS

Precut

EST

EPBD

EPLBD

Pancreatic duct brush

1403
362
380

42
124
35
505
20
38
15

ERCP: Endoscopic retrograde cholangiopancreatography; EBS: Endoscopic
biliary stent; EMS: Endoscopic metallic stent; EPS: Endoscopic pancreatic
stent; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary
balloon dilation; EPLBD: Endoscopic papillary large balloon dilation;
ENBD: Endoscopic nasobiliary drainage.

of 1403 procedures (725 patients) were analyzed in the
present study. The median age of the study population
was 73 years, and 846 patients were male (60%). A
total of 688 patients (59%) exhibited naive papillae.
ERCP was performed for choledocholithiasis (n = 771);
biliary malignancies from pancreatic cancer (n = 203);
biliary malignancies from common bile duct cancer (n
= 161); other biliary malignancies, including gallbladder
cancer, intrahepatic bile duct cancer and other metastatic
cancers (n = 158); and other conditions (n = 110). The
median cannulation time was 5 min (range 1-185), and
the median procedure time was 37 min (range 3-185
min). Primary cannulation was successful in 97.7% of
cases. The median 2 h post-ERCP amylase level was 97
IU/L.

Complications

The overall complication rate was 4.8%. PEP developed
in 55 patients (4.5%, 95%CI: 3.02-5.07), and
perforation and bleeding occurred in 5 (0.35%, 95%CI:
0.15-0.83) and 8 patients (0.57%, 95%CI: 0.28-1.12),
respectively (Table 2). All the patients who developed
PEP improved with conservative therapy. The 2 h
amylase cutoff value for predicting PEP was 264 IU/L
(AUC: 0.93) (Figure 2) and remained 264 IU/L when
limited to naive papilla cases (n = 688). This cutoff
level was 2.2 times the ULN at our hospital; thus, we
established a serum amylase cutoff level of 2 times
the ULN (240 U/L) for predicting PEP. Patients with an
amylase level greater than 2 times the ULN (47/238,
19.8%) exhibited a significantly higher PEP rate than
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patients with a lower amylase level (8/1165, 0.7%) (P
< 0.0001). Two-hour post-ERCP amylase levels greater
than 2 times the ULN exhibited an NPV and a PPV for
PEP of 99.3% and 19.8%, respectively.

The cannulation and procedure time cutoff values for
predicting PEP were 13 (AUC: 0.93) and 54 min (AUC:
0.72), respectively (Figure 2), and similar results (13
and 55 min) were observed in naive cases. Patients with
cannulation times = 13 min exhibited a significantly
higher PEP rate (34/327, 10.4%) than patients with
shorter cannulation times (21/1075, 2.0%) (P <
0.0001), and patients with procedure times = 54 min
exhibited a significantly higher PEP rate (33/359, 9.2%)
than patients with shorter procedure times (22/1044,
2.1%) (P < 0.0001).

Logistic regression analysis of PEP predictors

We analyzed the ability of patient- and procedure-
related risk factors to predict PEP. Univariate analysis
identified 10 significant predictive factors for PEP:
Female sex, native papillae, cannulation time, total
procedure time, EBSs, precut sphincterotomy, EST,
EPBD, pancreatic duct brush cytology, and 2 h amylase
levels (Table 3).

Multivariate analysis adjusted for age revealed
that cannulation times longer than 13 min (OR =
2.28, 95%CI: 1.132-4.651, P = 0.0210) and 2 h
amylase levels 2 times the ULN (OR = 24.1, 95%CI:
11.56-57.13, P < 0.0001) were significant predictive
factors for PEP (Table 4).

DISCUSSION

The consensus PEP definition and severity grading
system developed by Cotton et a**! has been used for
more than 20 years, but PEP remains a primary concern
for endoscopists performing ERCP, as it is the most
frequent post-ERCP complication, with an incidence of
3.5% in unselected patients™?!. Approximately 90% of
cases are of mild-to-moderate in severity; however, PEP
results procedure-related death in 3% of PEP cases™.,
Many prophylactic treatments have been reported, and
the most recent ESGE guidelines recommend rectal
NSAID administration for PEP prophylaxis™. However,
PEP is difficult to prevent, and few medications are
effective at treating PEP once it develops. Only prompt
aggressive intravenous hydration is reportedly effective
with respect to decreasing morbidity and mortality™”#*°,
Appropriate and early fluid therapy can mitigate PEP

severity™; therefore, PEP must be diagnosed, and
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Figure 2 Receiver operating characteristic curve of 2 h amylase levels (A), cannulation times (B), and procedure times (C). AUC: Area under the curve.

Table 3 Univariate analysis of pancreatitis predictors

Predictors Odds ratio 95%Cl P value
Sex (female) 0.53 0.31-0.92 0.0245
Native papilla 5.62 2.73-11.6 < 0.0001
ENBD 0.77 0.43-1.38 0.4313
EBS' 2.62 1.18-5.85 0.0129
EMS 0.37 0.13-1.08 0.0784
EPS 0.47 0.22-1.00 0.0528
Precut 0.23 0.08-0.61 0.0102
EST 0.49 0.28-0.84 0.0099
EPBD 0.22 0.06-0.78 0.0405
EPLBD - - 0.3983
Pancreatic duct brush 6.42 1.75-23.5 0.0186
2 h amylase = 2 times ULN 36.6 17.6-76.3 <0.0001
Cannulation time = 13 min 5.82 3.33-10.2 <0.0001
Procedure time = 54 min 4.70 2.70-8.18 <0.0001

'EBS: Including with and without EST. EBS: Endoscopic biliary stent;
EMS: Endoscopic metallic stent; EPS: Endoscopic pancreatic stent; EST:
Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation;
ULN: Upper limit of normal; EPLBD: Endoscopic papillary large balloon
dilation; ENBD: Endoscopic nasobiliary drainage.

treatment must be initiated during the early phase
of the disease to prevent severe acute pancreatitis
development and progression.

Numerous studies have identified factors that
increase PEP risk. Among these factors, the measured
amylase levels after ERCP have been evaluated for
the prediction of PEP"*"), Many reports have shown
the effectiveness of the 2-8 h amylase measurement.
Generally, the NPVs are 95%-100%, the PPVs are
4%-62%, the sensitivity values are 23%-100% and the
specificities are 63%-98%, although some differences
in the definition of PEP and amylase cutoff levels exist
across studies (Table 5).

Consequently, the ESGE guidelines indicate that
2-4 h amylase levels have very high NPVs but do not
demonstrate sufficient PPVs (evidence level 2+)* and
therefore recommend measuring serum amylase or
lipase levels 2-6 h after ERCP in patients presenting with
pain who are to be discharged on the day of their ERCP
procedure (recommendation grade B). In this study, 2
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Table 4 Age-adjusted multivariate analysis of pancreatitis

predictors

Predictors Odds ratio 95%CI P value
Sex (female) 1.46 0.77-2.75 0.2431
Native papilla 1.78 0.75-4.48 0.1908
Endoscopic biliary stent 0.61 0.23-1.45 0.2810
Precut 1.71 0.43-6.00 0.4288
EST 1.18 0.60-2.35 0.6278
EPBD 1.94 0.34-8.91 0.4296
Pancreatic duct brush 3.15 0.54-15.5 0.1870
2 h amylase = 2 times ULN 25.4 12.2-59.9 <0.0001
Cannulation time = 13 min 2.63 1.34-5.23 0.0051
Procedure time = 54 min 1.23 0.389-3.67 0.7183

EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon
dilation; ULN: Upper limit of normal.

h amylase levels exhibited a good NPV of 99% and a
poor PPV of 20%, findings consistent with the above
results, as well as a good sensitivity (84%) for the
diagnosis of PEP. Previous studies have reported values
of 70%-90%, particularly studies using the Consensus
Criteria PEP definition. A PPV of 20% is not sufficient to
identify PEP but may be suitable for identifying patients
at high risk for developing PEP. Moreover, 2 h amylase
levels may enable clinicians to identify high-risk patients
requiring early acute PEP treatments, such as infusion
therapy.

Previous studies have demonstrated that difficult
cannulation is a risk factor for PEP™**®*, Tian et af*
reported that cannulation time is a more accurate
measure of cannulation difficulty in ERCP than other
parameters. Moreover, Halttunen et af®" reported that
cannulation attempts lasting > 5 min may increase
the incidence of PEP and that procedures lasting less
than 5 min had a lower PEP rate (2.6%) than longer
procedures (11.8%). The most recent ESGE guidelines
state that PEP risk factor analyses have demonstrated
that cannulation attempts lasting > 10 min had an
odds ratio (OR) of 1.76 (1.13-2.74) with respect to
PEP development and that the pooled incidences of
PEP in patients with and without this risk factor were
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Table 5 Previous reports of hourly variations in post-endoscopic retrograde cholangiopancreatography amylase levels

Ref. Year n Time' Amylase Sensitivity  Specificity PPV NPV Definition of PEP
(h) cut off

LaFerla et al™ 1986 20 2 800 nd. nd. nd. Unlikely Amy > 1200

Gottlieb et al™ 1996 231 2 276 82 76 15 98 Consensus criteria

Testoni et al®™ 1999 409 2 5 x 23.1 98.2 46.2 94.9 Amy >5 x ULN
4 5 x 53.8 95 424 96.8
8 5 x 76.9 96.9 62.5 98.4

Testoni et al™ 2001 1185 6-8 3 x n.d. n.d. n.d. 100 Pancreatic type pain

Thomas et al'™”! 2001 263 4 2 x 90 92.9 243 99.6 Consensus criteria
4 3 x 70 95.3 36.8 98.8

Kapetanos et al™ 2007 97 2 3 x 72 79 32 95 Consensus criteria
6 3 x 82 75 30 97

Ito et al™® 2007 1291 3 3x 77 nd. 29 nd. Amy >1 x ULN,
6 3 x 85 n.d. 24 n.d. with pain at 24 h

Nishino et al* 2009 1631 4 3 x 89.8 729 12.7 99.4 Consensus criteria
4 4 x 84.7 80.4 16 99.2

Artifon et al™ 2010 300 4 1.5x 77 63 26 94 Consensus criteria

Sutton et al™ 2011 959 4 2.5 % 80 80.4 111 99.2 Consensus criteria
4 25 % 100 91.8 43 100 (mod/severe only)

Our study 2015 1403 2 2 x 85.5 85.8 19.8 99.3 Consensus criteria
2 2 x* 96.4 68.8 112 99.8

"Hourly variations in serum amylase measurements after the procedure; *With pancreatogram; *Without pancreatogram; ‘Longer cannulation time.

Consensus criteria: Amy >3 x ULN with pain at 24 h. n.d.: Not described; ULN: Upper limit of normal.

10.8% and 3.8%, respectively. ROC curve analysis was
performed in the present study and demonstrated that
the cannulation and the procedure time cutoff values for
predicting PEP were 13 (AUC: 0.93) and 54 min (AUC:
0.72), respectively. The incidences of PEP in patients
with and without cannulation attempts lasting > 13 min
were 10.4% and 2.0%, respectively, and the incidences
of PEP in patients with and without cannulation times
lasting > 10 min were 9.6% and 2.1%, respectively
(data not shown), findings similar to those reported by
Halttunen et a/*!!. Multivariate analysis indicated that
cannulation time is another significant PEP risk factor;
therefore, we propose that cannulation time is a reliable
marker for predicting PEP, in addition to 2 h post-ERCP
amylase levels.

Based on above findings, we used the following
markers to predict PEP development: 2 h post-ERCP
amylase levels greater than 2 times the ULN and
cannulation times greater than 13 min. Figure 3 includes
a flowchart depicting these markers. A total of 238
patients (17%) in the present study exhibited 2 h post-
ERCP amylase levels greater than 2 times the ULN,
47 of whom (20%) developed PEP, whereas a total of
1165 patients (83%) exhibited 2 h post-ERCP amylase
levels less than 2 times the ULN. Eight patients (0.7%)
in the latter group developed PEP; however, six of these
patients required more than 13 min for cannulation.
Thus, only 2 of the 1403 patients (0.14%) who deve-
loped PEP did not exhibit concerning 2 h post-ERCP
amylase levels or require longer cannulation times. This
study demonstrated that cannulation time inclusion may
rescue 75% (6/8) of patients with non-concerning 2 h
amylase levels and that the combination of 2 h post-
ERCP levels and cannulation times exhibited a 96%

WIJGE | www.wjgnet.com
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sensitivity and an 11.2% PPV for the identification of
PEP. The latter percentage is not sufficient to identify
PEP but may be useful for identifying high-risk patients
in whom early treatments, such as aggressive infusions,
are necessary.

The present study had several limitations because
of its retrospective design. Routine protease inhibitor
administration without rectal diclofenac or indomethacin
administration may have influenced the frequency of PEP.
However, nonsteroidal anti-inflammatory drugs (NSAIDs)
were reportedly used infrequently for PEP prevention
in clinical practice in Japan until the publication of
the 2015 Japanese Guideline®®!, which recommends
prophylactic NSAID administration to prevent PEP. In
addition, we did not strictly evaluate certain PEP risk
factors, such as the number of cannulation attempts,
pancreatic guidewire, and pancreatic injection, because
of the retrospective design of this study. The number
of cannulation attempts represents the degree of
cannulation difficulty; the most recent ESGE guidelines
recommend keeping this number as low as possible®®".
The degree of cannulation difficulty during ERCP is
positively correlated with PEP"*®!, The degree of cannu-
lation difficulty during ERCP procedures may differ when
different methods are used (total cannulation time vs
number of attempts); thus, grading scales used to
evaluate the difficulty of performing ERCP via different
methods should not be used interchangeably. Tian et
al* reported that cannulation time is a more objective
and accurate means of grading cannulation difficulty
than the number of papilla cannulation attempts. The
ESGE guidelines categorize pancreatic guidewire use
and pancreatic injection as definite PEP risk factors.
However, it is sometimes difficult to establish if either
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Figure 3 Flow chart using two-hour amylase levels and cannulation times for predicting pancreatitis. 'Includes cannulation times greater than 13 min, n = 28; “Includes
cannulation times greater than 13 min, n = 64. ERCP: Endoscopic retrograde cholangiopancreatography; PEP: Post ERCP Pancreatitis; ULN: Upper limit of normal.

procedure has been performed, particularly cannulation,
which is performed via contrast and wire-guided
methods at our institution. In addition, the ESGE guide-
lines recommend that prophylactic pancreatic stent
placement should be strongly considered in patients at
high risk for PEP. Prophylactic pancreatic stents were
placed in 124 patients in the present study, 9 of whom
(7.3%) developed PEP. However, multivariate analysis
demonstrated that stent placement did not significantly
prevent PEP, perhaps because pancreatic stents tend to
be used in patients at high risk for PEP, in accordance
with the above guidelines. Therefore, we must target
patients at high risk for PEP to evaluate the efficacy of
prophylactic pancreatic stent placement. Because of the
above limitations, in the present study, we evaluated
cannulation time and procedure time as surrogate
markers of procedure-related risk factors in the present
study. Despite these limitations, we believe that this
study has effectively demonstrated that Two-hour post-
ERCP amylase levels and cannulation times are useful
PEP predictors.

In conclusion, 2 h post-ERCP serum amylase
levels and cannulation times may be useful markers
for predicting PEP development. We plan to conduct
prophylactic interventions to reduce the incidence of PEP
in high-risk patients exhibiting 2 h post-ERCP amylase
levels greater than 2 times the ULN or requiring cannu-
lation times greater than 13 min.

COMMENTS

Background
Post-endoscopic retrograde cholangiopancreatography (ERCP) pancreatitis
(PEP) may result in procedure-related death and is often unpreventable. So it is
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important to predict and treat in early phase.

Research frontiers

Post-ERCP serum amylase levels are known as a predictor of PEP, which have
good negative predictive value (NPV) and poor positive predictive value (PPV).
The aim of this study was to estimate the efficacy of post-ERCP 2 h serum
amylase levels and other factors for predicting PEP.

Innovations and breakthroughs

The 2-h amylase levels exhibited a good NPV (99%) and a poor PPV (22%)
similar to previous reports but exhibited a sensitivity of 86%, and the combined
use with cannulation time increased the sensitivity to 96%.

Applications
Combination of Two-hour post-ERCP amylase levels and cannulation times may
be simple useful markers for predicting PEP development in early phase.

Terminology
PEP is one of the major adverse events of ERCP. It is most frequent and
sometimes results in death, so that it has been the most concern still now.

Peer-review

This retrospective study was performed to identify the risk factors for PEP, and
the authors revealed that two factors of serum amylase levels 2 h after ERCP
and cannulation time were significant independent factor. This is well designed
study which revealed interesting results.
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