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Efficacy and safety of therapeutic endoscopic
retrograde cholangiopancreatography in patients
with native papillae with a performance status score
of 3 or 4: A single-center retrospective study
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Abstract

Objective: This study aimed to assess the efficacy and safety of therapeutic endoscopic retrograde cholangiopancreatography
(ERCP) in patients with an Eastern Cooperative Oncology Group performance status (ECOG-PS) score of 3 or 4.

Patients and Methods: We reviewed the data of 287 patients with native papillac who underwent therapeutic ERCP for biliary
disease at our hospital between October 2016 and October 2018. The patients were divided into two groups; those with an ECOG-PS
score of 3 or 4 (group A; n=78) and those with an ECOG-PS score of 0-2 (group B; n=209).

Results: The rate of technical success was not significantly different between the two groups (95% versus 89%, P=0.13). Although
the occurrence rate of overall adverse events (10% versus 11%, P=0.95) was not significantly different between the groups, the oc-
currence rates of aspiration pneumonia (3.8% versus 0%, P=0.0044) and heart failure (2.6% versus 0%, P=0.020) were significantly
higher in group A.

Conclusion: The rates of technical success and overall adverse events did not significantly differ between patients with an ECOG-
PS score of 3 or 4 and those with a score of 0—2; however, aspiration pneumonia and heart failure were more likely to occur among
patients with an ECOG-PS score of 3 or 4.
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of daily living is often declining. The Eastern Cooperative

I Introduction
Oncology Group performance status (ECOG-PS) score?,

As aging populations continue to increase worldwide and
the number of elderly persons with biliary disease increases,
and the number of elderly patients undergoing therapeutic
endoscopic retrograde cholangiopancreatography (ERCP) is
also increasing”. In elderly patients, the level of activities
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originally used in patients with cancer, is an objective in-
dicator of the level of activities of daily living. Although
ERCP is an important approach for the treatment of biliary
disease, the impact of the ECOG-PS score on therapeutic
ERCP outcomes remains unclear. A retrospective study of
281 elderly patients who underwent ERCP showed that an
ECOG-PS score of 3 or 4 was not a risk factor for serious
adverse events”. In this study, we assessed the efficacy and
safety of therapeutic ERCP in patients with native papillae
with an ECOG-PS score of 3 or 4.

I Patients and Methods

This was a single-center, retrospective study. Patients
with native papillae who underwent therapeutic ERCP for
biliary disease at the Mito Saiseikai General Hospital be-
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tween October 2016 and October 2018 were considered eli-
gible for inclusion in this study. The exclusion criteria were
ERCP for diagnostic purposes only, inability of the scope
to reach the duodenal papillae, and ERCP for gallbladder
disease. This study was approved by the institutional review
board of the Mito Saiseikai General Hospital.

Of the 297 patients who were eligible for inclusion, 5 pa-
tients who underwent ERCP for diagnostic purposes only, 1
patient in whom the scope did not reach the duodenal papil-
lae, and 4 patients who underwent ERCP for gallbladder dis-
ease were excluded from the study. Therefore, 287 eligible
patients (158 men and 129 women) were finally included in
this study.

The eligible patients were divided into two groups; those
with an ECOG-PS score of 3 or 4 (group A) and those with
an ECOG-PS score of 0-2 (group B). To determine the
ECOG-PS score, we referred to the patients’ medical re-
cords at hospitalization. At the time of admission of the pa-
tients, the levels of activities of daily living based on the dai-
ly situation in the past week were recorded by medical staff
at our hospital. And, the baseline characteristics and clinical
outcomes were obtained from the patients’ medical records.
The baseline characteristics included ECOG-PS score, age,
sex, indication for ERCP, frequency of emergency proce-
dures, frequency of involvement of a trainee endoscopist in
the procedure, frequency of comorbid cholangitis, frequen-
cy of dialysis, intake of an anticoagulant drug, presence of a
juxtapapillary duodenal diverticulum, American Society of
Anesthesiologists physical status classification (ASA-PS),
and Charlson Comorbidity Index (CCI)®. The clinical out-
comes included the technical success rate, type of treatment
procedure, presence of a sphincterotomy, administered dose
of pentazocine, administered dose of midazolam, procedure
time, and adverse events.

Technical success was defined as a successful cannula-
tion of the bile duct and a completed procedure (stenting,
endoscopic nasobiliary drainage placement, endoscopic
naso-gallbladder drainage, or stone removal), regardless of
procedural difficulty. The procedure time was defined as the
time interval between the insertion of the endoscope into
the mouth and its removal. In this study, a trainee was de-
fined as an endoscopist who had performed <300 ERCPs.
In most cases, ERCP was performed by a team including
a trainee and an expert. Adverse events were evaluated ac-
cording to the definitions for endoscopic adverse events in
the American Society for Gastrointestinal Endoscopy work-
shop report®.

ERCP was performed through therapeutic duodenosco-
py (JF 260 V; Olympus, Tokyo, Japan), and carbon dioxide
insufflation was used unless contraindicated. Anesthesia in-
duction was not assisted by an anesthesiologist and was per-
formed by gastroenterologists. Before the procedure, intra-
venous sedation was achieved with 15 mg pentazocine and

2.0-5.0 mg midazolam. Additional doses were administered
as needed. Intravenous butylscopolamine bromide or gluca-
gon was also administered to inhibit intestinal motility. Two
hours after the procedure, 20 mg nafamostat mesilate was
administered intravenously. For antibiotic prophylaxis, 1 g
cefoperazone-sulbactam was administered intravenously 1
h before and 4 h after ERCP.

Before ERCP, antithrombotic agents were managed ac-
cording to the Japan Gastroenterological Endoscopy Society
guidelines”, except for emergency cases. Oral antithrombot-
ic drug administration was continued in patients who were
not expected to undergo sphincterotomy. Among patients
expected to undergo a sphincterotomy, the regimen was
continued in those receiving one antiplatelet agent; however,
in those receiving multiple antiplatelet agents, only one an-
tiplatelet agent was continued. Patients who were adminis-
tered oral anticoagulants underwent heparinization, which
was stopped 4—6 h before therapeutic ERCP.

Statistical analysis

Data are presented as mean with standard deviation or
number with percentage. For univariate analysis, the Mann-
Whitney U-test was used to compare continuous variables
and Pearson’s i test was used to compare categorical vari-
ables. All statistical analyses were performed using Bell-
Curve for Excel (Social Survey Research Information, To-
kyo, Japan).

I Results

The ages of the 287 eligible patients ranged from 19 to
98 years, with a mean of 74.1 (13.8) years. The number of pa-
tients was 78 in group A and 209 in group B. Table 1 shows a
comparison of the background characteristics of each group.
Age [83.9 (8.1) years versus 70.5 (13.7) years, P<0.001], pro-
portion of women (62% versus 39%, P=0.0006), proportion
of patients undergoing dialysis (9.0% versus 3.3%, P=0.049),
ASA-PS [2.0 (0.6) versus 1.8 (0.6), P=0.018], and CCI [1.7
(1.2) versus 1.2 (1.1), P=0.0037] were significantly higher in
group A than in group B. There was no significant differ-
ence in other baseline characteristics between the groups.

Table 2 shows a comparison of the treatment outcomes.
The rate of technical success (95% versus 89%, P=0.13) was
not significantly different between the groups. Moreover,
both the administered dose of pentazocine [6.8 (7.4) mg
versus 11.3 (6.6) mg, P<0.001] and the administered dose
of midazolam [4.2 (1.6) mg versus 5.6 (2.2), P<0.001] were
significantly less among patients in group A than in those in
group B. The procedure time was significantly shorter in pa-
tients in group A than in those in group B [33.1 (14.3) versus
37.8 (15.9), P=0.016]. Although the occurrence rate of over-
all adverse events (10% versus 11%, P=0.95) was not sig-
nificantly different, the occurrence rates of aspiration pneu-

2019; 14(2): 226-230 | doi: 10.2185/jrm.3007 | 227



Table 1 Baseline characteristics and medical history of eligible cases

ECOG-PS score 3 or 4

ECOG-PS score 02

n=78 =209 Prvalue

ECOG-PS score, mean (SD) 3.4(0.5) 0.6 (0.8) <0.001

0, n (%) 0 124 (59%)

1,1 (%) 0 51 (24%)

2,n (%) 0 34 (16%)

3,n (%) 47 (60%) 0

4, n (%) 31 (40%) 0
Age, mean (SD) 83.9 (8.1) 70.5 (13.7) <0.001
Women, n (%) 48 (62%) 81 (39%) <0.001
Indication, n (%)

Biliary stone 55 (71%) 138 (66%) 0.47

Extrahepatic cholangiocarcinoma 8 (10%) 25 (12%) 0.69

Gallstone pancreatitis 7 (9.0%) 21 (10%) 0.79

Pancreatic cancer 4 (5.1%) 14 (6.7%) 0.63

Gallbladder cancer 3 (3.8%) 5(2.4%) 0.51

Duodenum papillary cancer 1 (1.3%) 4 (1.9%) 0.72

Intrahepatic cholangiocarcinoma 0 2 (0.96%) 0.39
Emergency, n (%) 33 (42%) 90 (43%) 0.91
Involvement of a trainee, n (%) 77 (99%) 206 (99%) 0.92
Cholangitis, n (%) 50 (64%) 110 (53%) 0.082
Dialysis, n (%) 7 (9.0%) 7 (3.3%) 0.049
Antithrombotic drug, n (%) 29 (37%) 55 (26%) 0.072
Juxtapapillary duodenal diverticulum, n (%) 30 (38%) 68 (33%) 0.35
ASA physical status classification, mean (SD) 2.0 (0.6) 1.8 (0.6) 0.018
Charlson comorbidity index, mean (SD) 1.7 (1.2) 1.2 (1.1) 0.0037

ECOG-PS: Eastern Cooperative Oncology Group performance status score; SD: standard deviation; ASA: American Soci-

ety of Anesthesiologists.

Table 2 Clinical outcomes of eligible cases

ECOG-PS score 3 or 4

ECOG-PS score 02

n=78 =209 Frvalue
Technical success, n (%) 74 (95%) 186 (89%) 0.13
Procedure time (min), mean (SD) 33.1 (14.3) 37.8 (15.9) 0.016
Sphincterotomy performance, n (%) 54 (69%) 153 (73%) 0.50
Administered dose of pentazocine (mg), mean (SD) 6.8 (7.4) 11.3 (6.6) <0.001
Administered dose of midazolam (mg), mean (SD) 4.2 (1.6) 5.6(2.2) <0.001
Procedure, n (%)
Biliary stenting 56 (72%) 127 (61%) 0.084
Stone removal 17 (22%) 47 (22%) 0.90
Endoscopic nasobiliary drainage 1(1.3%) 12 (5.7%) 0.11
Failure 4 (5.1%) 23 (11%) 0.13
Adverse event, n (%) 8 (10%) 22 (11%) 0.95
Pancreatitis 3 (3.8%) 16 (7.7%) 0.25
Cholangitis 0 4 (1.9%) 0.22
Aspiration pneumonia 3 (3.8%) 0 0.0044
Heart failure 2 (2.6%) 0 0.020
Post-sphincterotomy hemorrhage 0 1 (0.48%) 0.54
Cardiac arrest 0 1 (0.48%) 0.54

ECOG-PS: Eastern Cooperative Oncology Group performance status score; SD: standard deviation.
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monia (3.8% versus 0%, P=0.0044) and heart failure (2.6%
versus 0%, P=0.020) were significantly higher in group A
than in group B. One patient died of aspiration pneumonia
and another died of heart failure after ERCP; however, all
other patients with adverse events showed improvements. In
two patients who developed pneumonia, the dose of pentaz-
ocine was 15 mg in both patients and the dose of midazolam
was 4 and 5 mg in each patient.

Of the 78 patients in group A, 3 patients (3.8%) died
within the first 30 days after ERCP (1 due to aspiration
pneumonia, 1 due to heart failure after ERCP, and 1 due
to progression of malignant disease). Of the 209 patients in
group B, 5 patients (2.4%) died within the first 30 days of
ERCP, and all deaths were due to progression of the malig-
nant disease. Therefore, the overall 30-day mortality rate
was 2.8% (8 of 287 patients). The overall ERCP-related 30-
day mortality rate was 0.70% (2 of 287 patients); 2.6% (2 of
78 patients) in group A and 0% (0 of 209 patients) in group
B (P=0.020). There was no obvious sedation-related death.

I Discussion

This study revealed no significant difference in the rate
of technical success or overall adverse events in patients
with native papillac who underwent therapeutic ERCP, re-
gardless of the ECOG-PS scores. However, the rates of as-
piration pneumonia and heart failure, and the ERCP-related
mortality rate were significantly higher among patients with
scores of 3 or 4 than among those with scores of 0-2.

According to several previous reports on the safety of
ERCP in elderly patients®*'¥, the procedure can be per-
formed effectively and safely in a majority of elderly pa-
tients. However, there are few reports on the relationship
between the ECOG-PS score and the efficacy and safety of
ERCP in patients with native papillae®. According to anoth-
er previous study, ECOG-PS scores of 3 or 4 do not indicate
a higher risk for serious adverse events?; however, the ef-
ficacy, safety, and other characteristics of ERCP in patients
with native papillaec with an ECOG-PS score of 3 or 4 have
not been adequately studied.

The results of this study indicated that the incidence
of aspiration pneumonia and heart failure was significant-
ly higher among patients with ECOG-PS scores of 3 or 4.
Therefore, particularly in such patients, care must be taken
to prevent aspiration pneumonia and heart failure. To pre-
vent aspiration pneumonia, oral care before ERCP can be ef-
fective. Moreover, particularly in emergency cases, it is im-
portant to examine how much food remains in the stomach,
and to confirm the time of the last meal and the diet contents
in detail. To prevent heart failure, it is desirable to evalu-
ate cardiac function with echocardiography and adjust the
volume of infusion accordingly. The depth of sedation may
also be related to the development of aspiration pneumonia.

Although a clear relationship between sedation and adverse
events could not be proved in this study, it was possible that
sedation contributed to the development of aspiration pneu-
monia. In this study, the administered doses of pentazocine
and midazolam were significantly less among patients with
ECOG-PS scores of 3 or 4. A retrospective study reported
that the risk of sedation-related adverse events is increased
in elderly patients undergoing ERCP'™. In this study, the
dose of pentazocine in two patients who developed pneu-
monia was higher than mean dose. Attention should be paid
to the amount of sedatives, particularly pentazocine, used in
patients with ECOG-PS scores of 3 or 4.

The procedure time was significantly shorter among pa-
tients with ECOG-PS scores of 3 or 4, which may be due to
the avoidance of difficult procedures in these patients. The
results might change if the conditions of procedural diffi-
culty are matched in each group. Further, on the basis of the
results of this study, the ERCP-related 30-day mortality rate
increased among patients with ECOG-PS scores of 3 or 4.
ASA and CCI were significantly higher among patients with
ECOG-PS scores of 3 or 4, which may have been related to
the higher ERCP-related 30-day mortality rate. Prospective
studies are needed to verify the efficacy and safety of thera-
peutic ERCP in patients with native papillae with ECOG-PS
scores of 3 or 4.

This study has several limitations. First, this was a ret-
rospective study performed at a single center, and data from
only a small number of patients were included in the final
analyses. Second, we statistically evaluated all kinds of ad-
verse events in a collective manner. As there were signifi-
cant differences depending on the type of adverse event, the
results might change if the overall number of patients in-
creases. Third, with respect to technical success, we did not
consider the difficulty of the procedures. Procedures with a
high degree of difficulty might be avoided more for patients
with ECOG-PS scores of 3 or 4 than for patients with good
ECOG-PS scores. Finally, we did not match the background
characteristics of the two groups. If background matching
was done, different results might have been obtained.

I Conclusion

In patients with native papillae who underwent thera-
peutic ERCP for biliary disease, the rates of technical suc-
cess and overall adverse events did not differ significantly
between those with ECOG-PS scores of 3 or 4 and those
with ECOG-PS scores of 0—2. However, aspiration pneu-
monia and heart failure were more likely to occur among
patients with ECOG-PS scores of 3 or 4 than among those
with ECOG-PS scores of 0-2. In addition, the ERCP-related
30-day mortality rate increased in patients with ECOG-PS
scores of 3 or 4 than in those with ECOG-PS scores of 0-2.

2019; 14(2): 226-230 | doi: 10.2185/jrm.3007 | 229



Conflict of interest: The authors declare that there are I Acknowledgment
no conflicts of interest.

The authors would like to thank the staff involved in

ERCP at the Mito Saiseikai General Hospital.

I References

1.

12.

13.

14.

15.

Ukkonen M, Siiki A, Antila A, et al. Safety and efficacy of acute endoscopic retrograde cholangiopancreatography in the elderly. Dig Dis Sci 2016; 61:
3302-3308. [Medline] [CrossRef]

Oken MM, Creech RH, Tormey DC, et al. Toxicity and response criteria of the Eastern Cooperative Oncology Group. Am J Clin Oncol 1982; 5: 649-655.
[Medline] [CrossRef]

Park TY, Choi JS, Oh HC, et al. Assessment of safety of non-anesthesiologist-assisted endoscopic retrograde cholangiopancreatography based on perfor-
mance status in elderly patients. J Gastroenterol Hepatol 2014; 29: 1943—1948. [Medline] [CrossRef]

Owens WD, Felts JA, Spitznagel Jr EL. ASA physical status classifications: a study of consistency of ratings. Anesthesiology 1978; 49: 239-243. [Medline]
[CrossRef]

Charlson ME, Pompei P, Ales KL, et al. A new method of classifying prognostic comorbidity in longitudinal studies: development and validation. J Chronic
Dis 1987; 40: 373-383. [Medline] [CrossRef]

Cotton PB, Eisen GM, Aabakken L, ef al. A lexicon for endoscopic adverse events: report of an ASGE workshop. Gastrointest Endosc 2010; 71: 446-454.
[Medline] [CrossRef]

Fujimoto K, Fujishiro M, Kato M, et al. Japan Gastroenterological Endoscopy Society Guidelines for gastroenterological endoscopy in patients undergoing
antithrombotic treatment. Dig Endosc 2014; 26: 1-14. [Medline] [CrossRef]

Yun DY, Han J, Oh JS, et al. Is endoscopic retrograde cholangiopancreatography safe in patients 90 years of age and older? Gut Liver 2014; 8: 552-556.
[Medline] [CrossRef]

Katsinelos P, Paroutoglou G, Kountouras J, et al. Efficacy and safety of therapeutic ERCP in patients 90 years of age and older. Gastrointest Endosc 2006;
63:417-423. [Medline] [CrossRef]

Takahashi K, Tsuyuguchi T, Sugiyama H, ez al. Risk factors of adverse events in endoscopic retrograde cholangiopancreatography for patients aged >85
years. Geriatr Gerontol Int 2018; 18: 1038-1045. [Medline] [CrossRef]

Sobani ZA, Yunina D, Abbasi A, et al. Endoscopic retrograde cholangiopancreatography in nonagenarian patients: is it really safe? Clin Endosc 2018; 51:
375-380. [Medline] [CrossRef]

Behliil B, Ayfer S, Sezgin V, et al. Safety of endoscopic retrograde cholangiopancreatography in patients 80 years of age and older. Prz Gastroenterol 2014;
9:227-231. [Medline]

Han SJ, Lee TH, Kang BI, et al. Efficacy and safety of therapeutic endoscopic retrograde cholangiopancreatography in the elderly over 80 years. Dig Dis
Sci 2016; 61: 2094-2101. [Medline] [CrossRef]

Garcia CJ, Lopez OA, Islam S, et al. Endoscopic retrograde cholangiopancreatography in the elderly. Am J Med Sci 2016; 351: 84-90. [Medline] [Cross-
Ref]

Finkelmeier F, Tal A, Ajouaou M, et al. ERCP in elderly patients: increased risk of sedation adverse events but low frequency of post-ERCP pancreatitis.
Gastrointest Endosc 2015; 82: 1051-1059. [Medline] [CrossRef]

2019; 14(2): 226-230 | doi: 10.2185/jrm.3007 | 230


http://www.ncbi.nlm.nih.gov/pubmed/27565508?dopt=Abstract
http://dx.doi.org/10.1007/s10620-016-4283-2
http://www.ncbi.nlm.nih.gov/pubmed/7165009?dopt=Abstract
http://dx.doi.org/10.1097/00000421-198212000-00014
http://www.ncbi.nlm.nih.gov/pubmed/24730577?dopt=Abstract
http://dx.doi.org/10.1111/jgh.12608
http://www.ncbi.nlm.nih.gov/pubmed/697077?dopt=Abstract
http://dx.doi.org/10.1097/00000542-197810000-00003
http://www.ncbi.nlm.nih.gov/pubmed/3558716?dopt=Abstract
http://dx.doi.org/10.1016/0021-9681(87)90171-8
http://www.ncbi.nlm.nih.gov/pubmed/20189503?dopt=Abstract
http://dx.doi.org/10.1016/j.gie.2009.10.027
http://www.ncbi.nlm.nih.gov/pubmed/24215155?dopt=Abstract
http://dx.doi.org/10.1111/den.12183
http://www.ncbi.nlm.nih.gov/pubmed/25228977?dopt=Abstract
http://dx.doi.org/10.5009/gnl13310
http://www.ncbi.nlm.nih.gov/pubmed/16500389?dopt=Abstract
http://dx.doi.org/10.1016/j.gie.2005.09.051
http://www.ncbi.nlm.nih.gov/pubmed/29573316?dopt=Abstract
http://dx.doi.org/10.1111/ggi.13302
http://www.ncbi.nlm.nih.gov/pubmed/28920421?dopt=Abstract
http://dx.doi.org/10.5946/ce.2017.123
http://www.ncbi.nlm.nih.gov/pubmed/25276254?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26873537?dopt=Abstract
http://dx.doi.org/10.1007/s10620-016-4064-y
http://www.ncbi.nlm.nih.gov/pubmed/26802762?dopt=Abstract
http://dx.doi.org/10.1016/j.amjms.2015.10.003
http://dx.doi.org/10.1016/j.amjms.2015.10.003
http://www.ncbi.nlm.nih.gov/pubmed/26089104?dopt=Abstract
http://dx.doi.org/10.1016/j.gie.2015.04.032

