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Abstract

Objective: Although non-hepato-pancreato-biliary (non-HPB) cancer, such as gastric and
colorectal cancer, may cause biliary obstruction, the efficacy of endoscopic transpapillary
drainage remains unclear. We investigated the clinical outcomes of endoscopic transpap-
illary drainage for biliary obstruction due to non-HPB cancer. Methods: This was a
two-center retrospective observation study. We evaluated the technical success, clinical
success, recurrent biliary obstruction (RBO), time to RBO (TRBO), adverse events (AEs),
and overall survival (OS). OS was determined using the Kaplan-Meier method, and the sig-
nificance was tested using the log-rank test. Cox regression hazard models were performed
to identify the independent association of clinical parameters with OS. Results: This study
included 43 cases. The technical success was achieved in all cases (100%), and the clinical
success was achieved in 35 cases (81%). The occurrence rate of RBO and non-RBO AEs
were 33% and 12%, respectively. The median TRBO was 176 days. Systemic chemotherapy
was introduced in 17 cases (40%) after biliary drainage, and cases with the introduction
of systemic chemotherapy had a significantly longer OS. C-reactive protein <3.4 mg/dL
and biliary obstruction due to lymph node metastasis were independently associated with
the introduction of systemic chemotherapy. In survival analysis, serum albumin >3.1 g/dL
and the introduction of systemic chemotherapy were significant and independent pre-
dictive factors for the prolongation of OS. Conclusions: The endoscopic transpapillary
drainage for biliary obstruction due to non-HPB cancer can provide favorable outcomes
with appropriate patient selection.

Keywords: C-reactive protein; endoscopic retrograde cholangiopancreatography; metastasis;
obstructive jaundice; serum albumin

1. Introduction

Hepatobiliary and pancreatic malignant tumors often cause biliary obstruction. Biliary
obstruction causes obstructive jaundice and deteriorates the prognosis. Therefore, appro-
priate biliary drainage is required [1]. Transpapillary biliary drainage with endoscopic
retrograde cholangiopancreatography (ERCP) is the gold standard for biliary decompres-
sion and provides symptomatic relief [2].
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Non-hepato-pancreato-biliary (non-HPB) cancer, such as gastric, colorectal, and
breast cancer, also causes biliary obstruction [3-5]. Unlike HPB cancer, biliary obstruction
due to non-HPB cancer is caused by lymph node metastasis, liver metastasis, and
peritoneal dissemination. Therefore, most patients are found to be incurable and have a
poorer prognosis than HPB cancer [6]. To improve the prognosis, systemic chemotherapy
should be initiated after the alleviation of jaundice by biliary drainage. Previous studies
on biliary drainage for biliary obstruction due to non-HPB cancer are limited, as they
are mainly case reports. Yuan et al. investigated 60 cases with obstructive jaundice
secondary to metastatic cancer and reported that biliary drainage was a safe and effective
treatment method [6]. Similarly, Van Laethem et al. reported that endoscopic biliary
drainage for biliary obstruction due to metastatic cancer resolved jaundice in 86% and
improved overall survival [7]. On the other hand, Nichols et al. investigated 62 cases with
obstructive jaundice due to colorectal cancer, and reported that biliary decompression
has little effect and prognosis is extremely poor [8]. Kastelijn et al. also reported that
successful biliary drainage for biliary obstruction due to metastatic colorectal cancer
is challenging to achieve and frequently associated with adverse events [9]. Okamoto
reviewed malignant biliary obstruction due to metastatic non-HPB cancer and reported
that most studies focused on percutaneous drainage [10]. Thus, biliary obstruction due
to non-HPB cancer is extremely complex, with differences in the cause of obstruction
and primary cancer type, and there is no established opinion regarding the efficacy of
biliary drainage.

This study investigated the clinical outcomes of transpapillary drainage using ERCP
for biliary obstruction due to non-HPB cancer.

2. Materials and Methods
2.1. Patients

This was a retrospective observation study. The study population consisted of patients
who underwent transpapillary biliary drainage using ERCP for biliary obstruction due
to non-HPB cancer at Seirei Hamamatsu General Hospital and Hamamatsu University
Hospital between April 2017 and September 2024. Specifically, biliary obstruction due
to non-HPB cancer was defined as biliary obstruction due to peritoneal dissemination or
metastatic lesions associated with malignant tumors other than hepatocellular carcinoma,
biliary tract cancer, and pancreatic cancer. Biliary obstruction was diagnosed by com-
puted tomography or magnetic resonance imaging. The inclusion criteria were as follows:
(1) aged > 18 years, (2) cases that have difficulty in introduction of systemic chemotherapy
or have symptoms due to abnormalities in hepatobiliary enzyme levels in laboratory data.
Cases of switching to other drainage procedures due to failed ERCP were excluded. The
patient selection process is summarized in Figure 1. This study was approved by the Ethics
Committee of Hamamatsu University Hospital (Approval Number: 24-236), and performed
in accordance with the Declaration of Helsinki. The need for informed consent was waived
by the Ethics Committee of Hamamatsu University Hospital due to the retrospective study.
Each patient was offered the opportunity to decline participation in the study through an
opt-out option.
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Total number of patients for ERCP between 2017.4 and 2024.9 (n=1737)

ERCP for biliary obstruction due to non-HPB cancer (n=47)

—> Failure of bile duct cannulation in ERCP (n=4)

\J

Transpapillary drainage with ERCP for biliary obstruction due to non-HPB cancer (n=43)

Figure 1. Flow diagram of the study. ERCP, endoscopic retrograde cholangiopancreatography; HPB,
hepato-pancreato-biliary.

2.2. Procedures

ERCP was performed using a side-viewing endoscope (JF-260V and TJF-Q290V; Olym-
pus Medical Systems, Tokyo, Japan). A SIF-H290S endoscope (Olympus Medical Systems,
Tokyo, Japan) was used in two cases because of surgically altered anatomy. All procedures
were performed with standard cannulation techniques by experts or by trainees under
their direct guidance. All cases were sedated with intravenous midazolam. Cases were
implanted with either 7-Fr plastic stents (PS) or self-expandable metal stents (SEMS) at the
discretion of the endoscopists. In the case of SEMS, an 8 mm uncovered SEMS (UCSEMS)
was placed above the papilla in cases of hilar biliary obstruction, and a 10 mm fully covered
SEMS (FCSEMS) was placed across the papilla in distal biliary obstruction. In cases of hilar
biliary obstruction, bilateral endoscopic biliary drainage was attempted depending on the
necessity. Endoscopic sphincterotomy (EST) with medium incision size was performed at
the sole discretion of the endoscopist in cases where stents were placed across the papilla.

2.3. Outcome Measurements and Definitions

The primary endpoint of this study was to evaluate the efficacy and safety of transpap-
illary drainage using ERCP for biliary obstruction due to non-HPB cancer. The technical
success, clinical success, recurrent biliary obstruction (RBO), time to RBO (TRBO), and
non-RBO adverse events (AEs) were investigated to evaluate the efficacy and safety of
biliary drainage. The definitions of these evaluation items were based on “the TOKYO
criteria 2024” [11]. Technical success was defined as successful stent placement in the
intended location of the bile duct. Clinical success was defined as a >50% reduction or
normalization of total bilirubin for cases with jaundice, a >50% reduction or normalization
of hepatobiliary enzyme levels for cases without jaundice. The safety of the procedures
was assessed by RBO and non-RBO AEs. RBO was defined as stent occlusion or migration
requiring biliary drainage or stent removal after the achievement of technical and clinical
successes. TRBO was defined as the time between the initial stenting and the occurrence of
RBO. Non-RBO AEs included pancreatitis, non-occlusion cholangitis, cholecystitis, liver
abscess, bleeding, perforation of the gastrointestinal tract, bile leak, peritonitis. The sec-
ondary endpoint was to investigate the factors associated with overall survival (OS) and
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the introduction of systemic chemotherapy. OS was defined as the time from the biliary
drainage until death from any cause.

2.4. Statistical Analyses

Data on patient characteristics are presented as numbers for categorical data and
medians and full ranges for continuous variables. Differences between paired groups were
analyzed using the Wilcoxon signed-rank test. The Mann-Whitney U test was used to
compare independent samples. Categorical variables were compared between independent
samples using Fisher’s exact test. Univariate and multivariate analyses were performed
using a logistic regression model for predicting the introduction of systemic chemotherapy.
OS was determined using the Kaplan—-Meier method, and the significance was tested
using the log-rank test. Cox regression hazard models were performed to identify the
independent association of clinical parameters with OS. The cut-off values for laboratory
data in survival analysis, univariate analysis, and multivariate analysis were the median
value of all cases. One-way analysis of variance followed by Bonferroni’s post hoc test to
compare the means of three or more samples. All analyses were performed using EZR, a
modified version of the R commander designed to add statistical functions frequently used
in biostatistics [12]. A p-value of <0.05 was considered statistically significant.

3. Results
3.1. Patient Characteristics

Of the 1737 ERCP procedures performed during this period, biliary obstruction due to
non-HPB cancer was observed in 47 cases (2.7%). Since transpapillary drainage had to be
abandoned in four cases due to difficult biliary cannulation, 43 cases were eventually eval-
uated in this study. The baseline patient characteristics are summarized in Table 1. Seventy
percent of the cases had a poor general condition with an Eastern Cooperative Oncology
Group Performance Status (ECOG-PS) of two or higher. The most common primary tumor
was colorectal cancer (18 cases, 42%), and the most common site of metastasis that caused
biliary obstruction was peritoneal dissemination (14 cases, 33%). Duodenal invasion was
observed in 16 cases (37%). Regarding the obstruction site, distal biliary obstruction was
27 cases (63%) and hilar biliary obstruction was 16 cases (37%). Twenty-two cases (51%)
developed biliary obstruction during systemic chemotherapy. There were no cases of acute
cholangitis. The median total bilirubin level at baseline was 7.0 mg/dL. The bilirubin level
was normal (<2.0 mg/dL) in four cases, but all had elevated hepatobiliary enzyme levels,
making it difficult to introduce systemic chemotherapy. Biliary drainage was attempted
more than once in 17 cases due to poor drainage (six cases, 14%) or RBO (11 cases, 26%).
For biliary drainage, PS was selected in 27 cases (63%) and SEMS in 16 cases (37%). Bilat-
eral endoscopic biliary drainage was attempted in seven cases of hilar biliary obstruction;
however, the obstruction was severe in two cases, and unilateral drainage was performed.

Table 1. Baseline patient characteristics.

Variable Results
Age [years], median (total range) 66 (41-87)
Male gender, 1 (%) 26 (60%)
ECOG-PS, 1 (%)
Oorl 13 (30%)
>2 30 (70%)
Primary disease, 1 (%)
Colorectal cancer 18 (42%)

https:/ /doi.org/10.3390/ clinpract16020024


https://doi.org/10.3390/clinpract16020024

Clin. Pract. 2026, 16, 24 50f 15
Table 1. Cont.
Variable Results
Gastric cancer 10 (23%)
Breast cancer 4 (9%)
Uterine cancer 3 (7%)
Malignant lymphoma 3 (7%)
Lung cancer 2 (5%)
Ovarian cancer 2 (5%)
Salivary gland cancer 1(2%)
Cause of obstruction, 1 (%)
Peritoneal dissemination 14 (33%)
Liver metastasis 13 (30%)
Lymph node metastasis 12 (28%)
Pancreatic metastasis 4 (9%)
Duodenal invasion, n (%) 16 (37%)
Obstruction site, 1 (%)
Distal bile duct 27 (63%)
Hilar bile duct 16 (37%)
Undergoing chemotherapy, 1 (%) 22 (51%)
Laboratory data at biliary drainage, median (total range)
Total bilirubin [mg/dL] 7.0 (1.0-33.4)
AST [U/L] 126 (42-653)
ALT [U/L] 138 (23-678)
ALP [U/L] 736 (254-2998)
Albumin [g/dL] 3.1 (1.3-4.4)
WBC [/uL] 7180 (2830-24550)
CRP [mg/dL] 3.4 (0.3-31.3)
Total number of biliary drainage procedures, 1 (%)
Once 26 (60%)
Twice 11 (26%)
Three times 6 (14%)
Implementation of EST, 1 (%) 26 (60%)
Stent type, n (%)
PS 27 (63%)
SEMS 16 (37%)

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
CRP, C-reactive protein; ECOG-PS, Eastern Cooperative Oncology Group Performance Status; EST, endoscopic
sphincterotomy; PS, plastic stents; SEMS, self-expandable metal stents; WBC, white blood cell.

3.2. Clinical Outcomes

The technical and clinical success, RBO, non-RBO AEs, and OS are shown in Table 2.
The technical success was achieved in all cases (100%). The serum bilirubin, aspartate
aminotransferase (AST), and alanine aminotransferase (ALT) levels significantly improved
after biliary drainage (Figure 2A). The clinical success was achieved in 35 cases (81%). No
significant differences were observed in the patient characteristics between the clinical
success group and the non-clinical success group (Table 3). Regarding the safety of the
procedures, RBO occurred in 14 cases (33%), and the causes of RBO were tumor ingrowth
in five cases (12%), tumor overgrowth in five cases (12%), and sludge in four cases (9%).
Non-RBO AEs occurred in five cases (12%), all of which were mild pancreatitis and resolved
with conservative treatment. Figure 2B shows the Kaplan—-Meier curves for OS and TRBO.
The median OS was 63 days (8-1140 days), and 26 cases (60%) died without RBO. The
median TRBO was 176 days (11-245 days), and the non-obstruction rates at three and
six months were 71% and 48%, respectively. There were no significant differences in TRBO
based on stent type or obstruction site (Figure 3).
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Table 2. Clinical outcomes.

Results

Technical success, 1 (%) 43 (100%)
Clinical success, 1 (%) 35 (81%)
RBO, 1 (%) 14 (33%)
Cause of RBO

Tumor ingrowth, n (%) 5 (12%)

Tumor over growth, n (%) 5 (12%)

Sludge, 1 (%) 4 (9%)
Non-RBO adverse events

Pancreatitis, 1 (%) 5 (12%)
Ove1jall survival from biliary drainage [days], 63 (8-1140)
median (total range)
Death without RBO, n (%) 26 (60%)

TRBO [days], median (total range)

176 (11-245)

Abbreviations: RBO, recurrent biliary obstruction; TRBO, time to recurrent biliary obstruction.
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Figure 2. (A) The changes in serum total bilirubin, AST, and ALT levels by biliary drainage.
(B) Kaplan—-Meier curves of OS. (C) Kaplan-Meier curves of TRBO. ALT, alanine aminotransferase;
AST, aspartate aminotransferase; OS, overall survival; TRBO, time to recurrent biliary obstruction.
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Table 3. Patient characteristics in the cases with clinical success and the cases without clinical success.

Variable Clinical Success Group (1 = 35) Non-Clinical Success Group (1 = 8) p-Value
Age [years], median (total range) 66 (41-87) 66 (47-81) 0.925
Male gender, 1 (%) 20 (57%) 6 (75%) 0.446
ECOG-PS, 1 (%)
Oorl 10 (29%) 3 (38%)
>2 25 (71%) 5 (62%) 0.681
Primary disease, 1 (%)

Colorectal cancer 15 (43%) 3 (38%) 1.000
Gastric cancer 7 (20%) 3 (38%) 0.362
Breast cancer 3 (9%) 1 (12%) 1.000
Uterine cancer 3 (9%) 0 (0%) 1.000

Malignant lymphoma 3 (9%) 0 (0%) 1.000
Lung cancer 1 (2%) 1 (12%) 0.341
Ovarian cancer 2 (6%) 0 (0%) 1.000
Salivary gland cancer 1(2%) 0 (0%) 1.000
Cause of obstruction, n (%)
Peritoneal dissemination 10 (29%) 4 (50%) 0.404
Liver metastasis 10 (29%) 3 (38%) 0.681
Lymph node metastasis 12 (33%) 0 (0%) 0.082
Pancreatic metastasis 3 (9%) 1 (12%) 1.000
Duodenal invasion, 1 (%) 14 (40%) 2 (25%) 0.688
Obstruction site, 11 (%)
Distal bile duct 24 (69%) 3 (38%)
Hilar bile duct 11 (31%) 5 (62%) 0.125
Laboratory data, median (total
range)
Total bilirubin [mg/dL] 6.1 (1.0-33.4) 11.2 (7.0-15.2) 0.083
AST [U/L] 133 (42-587) 106 (64-653) 0.731
ALT [U/L] 153 (23-647) 110 (64-678) 0.532
ALP [U/L] 744 (255-2998) 714 (397-1172) 0.890
Albumin [g/dL] 3.1(1.344) 2.6 (2.1-3.5) 0.146
WBC [/uL] 7180 (3230-21940) 7420 (2830-24550) 1.000
CRP [mg/dL] 3.5(0.3-31.3) 3.2(1.0-19.9) 0.710
Stent type, n (%)
PS 21 (60%) 6 (75%)
SEMS 14 (40%) 2 (25%) 0.688

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP,
C-reactive protein; ECOG-PS, Eastern Cooperative Oncology Group Performance Status; PS, plastic stents; SEMS,
self-expandable metal stents; WBC, white blood cell.
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Figure 3. Kaplan—-Meier curves of TRBO stratified by the stent type or the obstruction site. CI, confi-
dence interval; HR, hazard ratio; TRBO; PS, plastic stents; SEMS, self-expandable metal stents; TRBO,
time to recurrent biliary obstruction.
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3.3. Analysis of the Factors Contributing to the Introduction of Systemic Chemotherapy After
Biliary Drainage and the Prolongation of OS

The introduction of systemic chemotherapy after biliary drainage was achieved in 17 cases
(40%), accounting for 49% of cases with clinical success. Moreover, survival analysis using the
Kaplan-Meier method revealed that the cases with the introduction of systemic chemotherapy
showed a significant prolongation of OS (Figure 4A). Furthermore, the cases with the introduction
of systemic chemotherapy showed a significant prolongation of OS even when compared with
the cases with clinical success (Figure 4B). Univariate and multivariate analyses for predictive
factors of the introduction of systemic chemotherapy are shown in Table 4. In univariate analysis,
biliary obstruction due to lymph node metastasis (OR = 4.89, p = 0.030), distal biliary obstruction
(OR = 4.67, p = 0.039), and serum C-reactive protein (CRP) levels <3.4 mg/dL (OR = 4.27,
p = 0.032) were significantly associated with the introduction of systemic chemotherapy. In
multivariate analysis, biliary obstruction due to lymph node metastasis (OR = 8.71, p = 0.023)
and serum CRP levels <3.4 mg/dL (OR = 8.62, p = 0.016) were independently associated with
the introduction of systemic chemotherapy. Comparing the high CRP (>3.4 mg/dL) and the
low CRP (<3.4 mg/dL) groups, there was no significant difference in the clinical success rate
(86% vs. 81%, p = 1.000) and the normalization of serum bilirubin levels (67% vs. 71%, p = 1.000),
whereas serum albumin levels were significantly lower in the high CRP group (Median 2.7 g/dL
vs. 3.3 g/dL, p < 0.001), suggesting poorer general condition in cases with high CRP levels. In
case with biliary obstruction due to lymph node metastasis, while there were no differences in
serum albumin levels (Median 3.0 g/dL vs. 3.1 g/dL, p = 0.924), the clinical success rate (100% vs.
74%, p = 0.082) and the normalization of serum bilirubin levels (92% vs. 58%, p = 0.067) tended to
be higher. In the survival analysis, univariate analysis revealed that serum alkaline phosphatase
(ALP) levels <736 U/L (HR = 0.52, p = 0.046), serum albumin levels >3.1 g/dL (HR = 0.40,
p =0.007), serum CRP levels <3.4 mg/dL (HR = 0.46, p = 0.018), and the introduction of systemic
chemotherapy (HR = 0.24, p < 0.001) were significantly associated with the prolongation of OS,
and multivariate analysis revealed that serum albumin levels >3.1 g/dL (HR = 0.44, p = 0.026) and
the introduction of systemic chemotherapy (HR = 0.23, p < 0.001) were independently associated
with the prolongation of OS (Table 5). It was possible to stratify the prognosis of cases with
non-HPB cancer who underwent transpapillary biliary drainage by using serum albumin levels
and the treatment status after biliary drainage (Figure 4C).

Table 4. Univariate and multivariate analyses for the introduction of systemic chemotherapy in
patient characteristics.

Variable Categories Univariate Analysis Multivariate Analysis
OR 95% CI p-Value OR 95% CI p-Value

Age [years] >65 vs. <65 1.22 0.36-4.21 0.748
Sex Male vs. female 0.89 0.26-3.11 0.859
ECOG-PS >2vs.0orl 0.27 0.07-1.05 0.058
Primary disease Colorectal cancer vs. other cancer 0.64 0.18-2.24 0.482
Gastric cancer vs. other cancer 0.58 0.13-2.66 0.484

Cause of obstruction Lymph node metastasis vs. others 4.89 1.17-20.40 0.030 8.71 1.34-56.50 0.023
Duodenal invasion Positive vs. negative 0.83 0.25-3.11 0.457

Obstruction site Distal bile duct vs. hilar bile duct 4.67 1.08-20.20 0.039 4.60 0.86-24.70 0.075
Total bilirubin [mg/dL] >7.0vs. <7.0 0.34 0.10-1.21 0.097
AST [U/L] <126 vs. >126 0.60 0.17-2.06 0.418
ALT [U/L] <138 vs. >138 0.60 0.17-2.06 0.418
ALP [U/L] <736 vs. >736 1.95 0.56-6.73 0.292
Albumin [g/dL] >3.1vs. <3.1 3.21 0.90-11.50 0.073
WBC [/uL] >7180 vs. <7180 0.40 0.11-1.41 0.155

CRP [mg/dL] <3.4vs. >34 4.27 1.13-16.10 0.032 8.62 1.50-49.30 0.016
Stent type SEMS vs. PS 2.00 0.56-7.09 0.283

The cut-off values for laboratory data were the median value of all cases. Abbreviations: CI, confidence interval;
CRP, C-reactive protein; ECOG-PS, Eastern Cooperative Oncology Group Performance Status; HR, hazard ratio;
PS, plastic stents; SEMS, self-expandable metal stents; WBC, white blood cell.
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Figure 4. (A) Kaplan—-Meier curve of OS stratified by the treatment status after biliary drainage.
(B) Kaplan-Meier curve of OS in the introduction of systemic chemotherapy group, the clinical
success group, and the non-clinical success group. (C) Kaplan-Meier curve of OS stratified by using
serum albumin levels and the treatment status after biliary drainage. ALB, albumin; CI, confidence
interval;, HR, hazard ratio; OS, overall survival.
Table 5. Univariate and multivariate analyses of prognostic factors for overall survival.
Variable Categories Univariate Analysis Multivariate Analysis
HR 95% CI p-Value HR 95% CI p-Value
Age [years] >65 vs. <65 1.15 0.61-2.17 0.667
Sex Male vs. female 1.62 0.85-3.10 0.146
ECOG-PS >2vs.0or1l 1.85 0.91-3.76 0.089
Primary disease Colorectal cancer vs. other cancer 1.81 0.94-3.49 0.078
Gastric cancer vs. other cancer 1.12 0.54-2.32 0.755
Cause of obstruction Lymph node metastasis vs. others 0.55 0.26-1.17 0.122
Duodenal invasion Positive vs. negative 1.28 0.67-2.45 0.457
Obstruction site Distal bile duct vs. hilar bile duct 0.74 0.38-1.41 0.359
Total bilirubin [mg/dL] >7.0vs. <7.0 1.49 0.79-2.81 0.214
AST [U/L] <126 vs. >126 0.97 0.52-1.83 0.932
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Table 5. Cont.
Variable Categories Univariate Analysis Multivariate Analysis
HR 95% CI p-Value HR 95% CI p-Value

ALT [U/L] <138 vs. >138 0.98 0.52-1.85 0.949

ALP [U/L] <736 vs. >736 0.52 0.27-0.99 0.046 0.66 0.32-1.34 0.248

Albumin [g/dL] >3.1vs. <3.1 0.40 0.21-0.78 0.007 044 0.22-091 0.026
WBC [/uL] >7180 vs. <7180 122 0.65-2.30 0.545

CRP [mg/dL] <34vs. >34 0.46 0.24-0.88 0.018 0.69 0.35-1.36 0.281

Treatment after drainage  Systemic chemotherapy vs. Best supportive care ~ 0.24 0.12-0.48 <0.001 0.23  0.11-0.49 <0.001
Stent type SEMS vs. PS 0.73 0.38-1.41 0.350

The cut-off values for laboratory data were the median value of all cases. Abbreviations: CI, confidence interval;
CRP, C-reactive protein; ECOG-PS, Eastern Cooperative Oncology Group Performance Status; HR, hazard ratio;
PS, plastic stents; SEMS, self-expandable metal stents; WBC, white blood cell.

4. Discussion

In the present study, we demonstrated that transpapillary drainage with ERCP is
effective and safe for biliary obstruction due to non-HPB cancer. Moreover, the cases
with high serum albumin levels and the introduction of systemic chemotherapy showed a
significant prolongation of OS. Since the purpose of biliary drainage for malignant biliary
obstruction is to improve prognosis, this study is meaningful in that it investigated the
factors contributing to the prolongation of OS. Advances in molecular targeted therapy
and immunotherapy have improved the prognosis of various cancer types. Therefore, it
is expected that the opportunities to perform biliary drainage for biliary obstruction due
to non-HPB cancer will increase. However, the clinical success rate and OS in our study
were not satisfactory. In the previous reports, the clinical success rate of biliary drainage
for biliary obstruction due to HPB cancer has been reported to be 95-100%, and the median
OS after biliary drainage was 150-239 days [13-17]. Therefore, it is suggested that the
treatment outcomes of biliary drainage for biliary obstruction due to non-HPB cancer may
be poorer than for biliary obstruction due to HPB cancer. Considering that the cases with
biliary obstruction due to non-HPB cancer have a poor prognosis and the complications of
ERCP are sometimes fatal, it is important to identify the cases in which biliary drainage
is effective.

The present study revealed a significant prolongation of OS in cases with high serum
albumin levels (>3.1 g/dL) at baseline and the introduction of systemic chemotherapy
after drainage. Serum albumin plays an important role through the anti-inflammatory and
antioxidant effects in various types of cancer, including non-HPB cancer [18]. Moreover,
hypoalbuminemia in cases with unresectable malignant biliary obstruction has been as-
sociated with poor OS [19] and serum albumin has been reported as a prognostic factor
for cases undergoing biliary drainage for malignant biliary obstruction [20]. In a previous
study of biliary drainage for non-HPB cancer, high serum albumin levels (>3.5 g/dL) were
associated with prolonged OS [6], as in our study. These findings suggest the importance
of nutritional management in biliary drainage for malignant biliary obstruction. Likewise,
the introduction of systemic chemotherapy is crucial for improving the prognosis of cases
with unresectable cancer. Several studies have reported that the introduction of systemic
chemotherapy after biliary drainage is the key to long-term survival [6,8,10]. In our study,
the cases with the introduction of systemic chemotherapy showed a significant prolonga-
tion of OS compared with the cases with clinical success, suggesting that the improvement
of prognosis cannot be achieved by merely aiming for clinical success in biliary drainage for
malignant biliary obstruction. Previous studies on prognostic factors after biliary drainage
for non-HPB cancer have been limited. Several studies suggest that ECOG-PS is associ-
ated with OS [6,21]. Although a significant difference was not observed in this study, the
introduction rate of systemic chemotherapy was low (p = 0.058) and OS (p = 0.089) was
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poor in cases with poor ECOG-PS. However, there were cases where ECOG-PS improves
after biliary drainage, making it possible to introduce systemic chemotherapy. Therefore, a
comprehensive assessment of the indications of biliary drainage is required.

Moreover, low serum CRP levels (<3.4 mg/dL) and biliary obstruction due to lymph
node metastasis were the predictive factors for the introduction of systemic chemotherapy.
CRP has also been considered a prognostic biomarker for malignant tumors [22]. Fur-
thermore, several studies have reported that CRP is useful for predicting the efficacy and
prognosis of systemic chemotherapy for cases with gastrointestinal cancer [23,24]. In our
study, CRP levels did not affect the normalization rate of serum bilirubin levels, whereas
serum albumin levels were lower in the high CRP group. These results suggest that the
decrease in the introduction of systemic chemotherapy in cases with high CRP levels may
be associated with a poor general condition rather than the efficacy of biliary drainage. In
contrast, biliary drainage was highly effective regardless of serum albumin level in cases
with biliary obstruction due to lymph node metastasis. There are a few reports focusing on
the obstruction site. Kastelijn et al. reported that cases with biliary obstruction due to liver
metastasis had poor biliary drainage [25]. Moreover, the presence of peritoneal dissemina-
tion worsens the prognosis and hinders the introduction of systemic chemotherapy in most
types of cancer [26]. Therefore, aggressive biliary drainage with the aim of introducing
systemic chemotherapy is desirable in cases with low CRP levels and biliary obstruction
due to lymph node metastasis.

Because of the limited number of cases with biliary obstruction due to non-HPB
cancer, there have been few comparisons between different drainage techniques. In a
previous study of 55 cases with non-HPB cancer treated with ERCP, the drainage success
rate was 91.7%, and biliary drainage was associated with a prolongation of OS [6], which is
consistent with our study. There have been several reports on the efficacy of percutaneous
transhepatic biliary drainage (PTBD) for biliary obstruction due to non-HPB cancer. PTBD
for biliary obstruction associated with gastric cancer achieved favorable outcomes with a
drainage success rate of 80-100% [27,28], whereas PTBD for colorectal cancer had a poor
drainage success rate of only 50% [25]. Recently, endoscopic ultrasound-guided biliary
drainage (EUS-BD) has become more frequently employed [29]. The usefulness of EUS-BD
for biliary obstruction due to non-HPB cancer has also been reported [30]. Ogura et al.
reported that EUS-BD was superior to PTBD in both clinical success and safety in biliary
obstruction due to gastric cancer [30]. Endoscopic biliary drainage is often difficult in
case with malignant hilar biliary obstruction or duodenal invasion [2,17,31,32]. In our
study, neither of these factors was predictive of the clinical success and OS. However,
EUS-BD is a promising option in cases where biliary drainage by ERCP is difficult under
these conditions. EUS-BD is not a procedure that can be performed at all facilities due
to its difficulty and complications. In fact, there were very few cases in which EUS-BD
was performed for biliary obstruction due to non-HPB cancer during the observation
period of this study, making it difficult to compare it with ERCP. No comparative study
has been conducted between ERCP and EUS-BD for biliary obstruction due to non-HPB
cancer. Therefore, a comparison of the efficacy and safety of ERCP and EUS-BD for biliary
obstruction due to non-HPB cancer is required.

The superiority of SEMS in the prolongation of OS through the high rate of clinical
success and the low incidence of stent occlusion has been reported for biliary obstruction in
HPB cancer [15,28,29]. However, the placement of SEMS did not contribute to the clinical
success or the prolongation of OS in our study. The median survival time was approximately
half that of the previous reports in HPB cancer [17,33,34], and many cases died without
RBO. Therefore, we believe that SEMS could not demonstrate the advantage of a long
stent patency because of the short survival time in this study. Since it is expected that the
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advances in drug therapy improve the prognosis of non-HPB cancer, future investigation
of the superiority of SEMS in a large number of cases is required.

This study has some limitations. First, this was a retrospective study with a limited
number of cases, resulting in low statistical power. Although biliary obstruction due to
non-HPB cancer is extremely rare compared to HPB cancer, further studies with a larger
number of cases are required in the future. Second, considering the small number of cases,
we investigated the cases without distinguishing the obstruction site or the stent type. We
believe that these factors should be analyzed separately; however, these factors did not
affect the clinical success or the prognosis in this study. Therefore, we believe that they have
little impact on the validity of the results. Third, despite TRBO is important in evaluating
the efficacy of biliary stent placement [11], TRBO in this study may be underestimated
because many cases died without RBO. This study could not demonstrate the superiority
of SEMS in biliary obstruction due to non-HPB cancer. In long-term survivors, SEMS may
contribute to prolonged stent patency, but further investigation is required.

We believe that this study will provide useful insights for future research. It is not easy
to collect a large number of cases of biliary obstruction due to non-HPB cancer because it
is extremely rare compared to biliary obstruction due to HPB cancer. However, advances
in systemic chemotherapy have improved the prognosis of various cancer types, and the
number of patients with long-term survival is expected to increase in the future. Therefore,
these results should be validated in a larger multicenter prospective study.

5. Conclusions

This study demonstrated that transpapillary drainage with ERCP is effective and safe
for biliary obstruction due to non-HPB cancer. Cases with high serum albumin levels or
the introduction of systemic chemotherapy showed a prolongation of OS, and the low
CRP levels and the biliary obstruction due to lymph node metastasis were associated
with the introduction of systemic chemotherapy. Serum albumin and CRP levels may be
useful markers for predicting prognosis and determining treatment options in patients
with biliary obstruction due to non-HPB cancer. We believe that aggressive biliary drainage
should be considered to enable the introduction of systemic chemotherapy in cases with a
promising prognosis.
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Abbreviations

The following abbreviations are used in this manuscript:

ERCP Endoscopic retrograde cholangiopancreatography
HPB Hepato-pancreato-biliary

PS Plastic stents

SEMS Self-expandable metal stents

UCSEMS  Uncovered SEMS

FCSEMS  Fully covered SEMS

EST Endoscopic sphincterotomy
RBO Recurrent biliary obstruction
TRBO Time to RBO

AEs Adverse events

(O3] Overall survival

CRP C-reactive protein

ECOG-PS  Eastern Cooperative Oncology Group Performance Status
AST Aspartate aminotransferase
ALT Alanine aminotransferase

References

1.

10.

11.

12.

13.

Tanisaka, Y.; Mizuide, M.; Fujita, A.; Ogawa, T.; Suzuki, M.; Katsuda, H.; Saito, Y.; Miyaguchi, K.; Tashima, T.; Mashimo, Y.; et al.
Diagnostic Process Using Endoscopy for Biliary Strictures: A Narrative Review. J. Clin. Med. 2021, 10, 1048. [CrossRef] [PubMed]
Canakis, A.; Baron, T.H. Relief of biliary obstruction: Choosing between endoscopic ultrasound and endoscopic retrograde
cholangiopancreatography. BM] Open Gastroenterol. 2020, 7, €000428. [CrossRef] [PubMed]

Lee, B.H.; Chin, S.Y;; Kim, S.A.; Kim, K.H.; Do, Y.S. Obstructive jaundice in gastric carcinoma: Cause, site, and relationship to the
primary lesion. Abdom. Imaging 1995, 20, 307-311. [CrossRef] [PubMed]

Lee, D.H.; Ahn, YJ.; Shin, R.; Lee, HW. Metastatic mucinous adenocarcinoma of the distal common bile duct, from transverse
colon cancer presenting as obstructive jaundice. Korean |. Hepatobiliary Pancreat. Surg. 2015, 19, 125-128. [CrossRef]

Yoshida, K.; Yokoyama, M.; Hirao, Y.; Sato, Y.; Saito, T.; Soma, Y.; Mizukami, H.; Fukuda, S.; Sakuraba, H. Endoscopic drainage
with a metallic stent for obstructive jaundice caused by bile duct metastasis of breast cancer: A case report. Clin. Case Rep. 2023,
11, €7543. [CrossRef]

Yuan, P; Zhang, L.; Li, S.; Li, X.; Wu, Q. Clinical results after biliary drainage by endoscopic retrograde cholangiopancreatography
for analysis of metastatic cancer survival and prognostic factors. Surg. Endosc. 2021, 35, 6220-6226. [CrossRef]

Van Laethem, ]J.L.; De Broux, S.; Eisendrath, P.; Cremer, M.; Le Moine, O.; Deviére, J. Clinical impact of biliary drainage and
jaundice resolution in patients with obstructive metastases at the hilum. Am. |. Gastroenterol. 2003, 98, 1271-1277. [CrossRef]
Nichols, S.D.; Albert, S.; Shirley, L.; Schmidt, C.; Abdel-Misih, S.; El-Dika, S.; Groce, J.R.; Wu, C.; Goldberg, R.M.; Bekaii-Saab,
T.; et al. Outcomes in patients with obstructive jaundice from metastatic colorectal cancer and implications for management.
J. Gastrointest. Surg. 2014, 18, 2186-2191. [CrossRef]

Kastelijn, J.B.; van der Loos, M.A.; Welsing, P.M.; Dhondyt, E.; Koopman, M.; Moons, L.M.; Vleggaar, F.P. Clinical outcomes of
biliary drainage of malignant biliary obstruction due to colorectal cancer metastases: A systematic review. Eur. J. Intern. Med.
2021, 88, 81-88. [CrossRef]

Okamoto, T. Malignant biliary obstruction due to metastatic non-hepato-pancreato-biliary cancer. World . Gastroenterol. 2022, 28,
985-1008. [CrossRef]

Isayama, H.; Hamada, T.; Fujisawa, T.; Fukasawa, M.; Hara, K.; Irisawa, A.; Ishii, S.; Ito, K.; Itoi, T.; Kanno, Y.; et al. TOKYO
criteria 2024 for the assessment of clinical outcomes of endoscopic biliary drainage. Dig. Endosc. 2024, 36, 1195-1210. [CrossRef]
[PubMed]

Kanda, Y. Investigation of the freely available easy-to-use software ‘EZR’ for medical statistics. Bone Marrow Transplant. 2013, 48,
452-458. [CrossRef] [PubMed]

Speer, A.G.; Cotton, P.B.; Russell, R.C.; Mason, R.R.; Hatfield, A.R.; Leung, ].W.; MacRae, K.D.; Houghton, J.; A Lennon, C.
Randomised trial of endoscopic versus percutaneous stent insertion in malignant obstructive jaundice. Lancet 1987, 330, 57-62.
[CrossRef]

https:/ /doi.org/10.3390/ clinpract16020024


https://doi.org/10.3390/jcm10051048
https://www.ncbi.nlm.nih.gov/pubmed/33802525
https://doi.org/10.1136/bmjgast-2020-000428
https://www.ncbi.nlm.nih.gov/pubmed/32727716
https://doi.org/10.1007/BF00203359
https://www.ncbi.nlm.nih.gov/pubmed/7549731
https://doi.org/10.14701/kjhbps.2015.19.3.125
https://doi.org/10.1002/ccr3.7543
https://doi.org/10.1007/s00464-020-08121-2
https://doi.org/10.1111/j.1572-0241.2003.07504.x
https://doi.org/10.1007/s11605-014-2670-6
https://doi.org/10.1016/j.ejim.2021.03.032
https://doi.org/10.3748/wjg.v28.i10.985
https://doi.org/10.1111/den.14825
https://www.ncbi.nlm.nih.gov/pubmed/38845085
https://doi.org/10.1038/bmt.2012.244
https://www.ncbi.nlm.nih.gov/pubmed/23208313
https://doi.org/10.1016/S0140-6736(87)92733-4
https://doi.org/10.3390/clinpract16020024

Clin. Pract. 2026, 16, 24 14 of 15

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Telford, J.J.; Carr-Locke, D.L.; Baron, T.H.; Poneros, ].M.; Bounds, B.C.; Kelsey, P.B.; Schapiro, R.H.; Huang, C.S.; Lichtenstein,
D.R.; Jacobson, B.C.; et al. A randomized trial comparing uncovered and partially covered self-expandable metal stents in the
palliation of distal malignant biliary obstruction. Gastrointest. Endosc. 2010, 72, 907-914. [CrossRef] [PubMed]

Isayama, H.; Yasuda, I.; Ryozawa, S.; Maguchi, H.; Igarashi, Y.; Matsuyama, Y.; Katanuma, A.; Hasebe, O.; Irisawa, A.; Itoi, T.; et al.
Results of a Japanese multicenter, randomized trial of endoscopic stenting for non-resectable pancreatic head cancer (JM-test):
Covered Wallstent versus DoubleLayer stent. Dig. Endosc. 2011, 23, 310-315. [CrossRef]

Kaassis, M.; Boyer, J.; Dumas, R.; Ponchon, T.; Coumaros, D.; Delcenserie, R.; Canard, ].M.; Fritsch, ]J.; Rey, ].F.; Burtin, P. Plastic or
metal stents for malignant stricture of the common bile duct? Results of a randomized prospective study. Gastrointest. Endosc.
2003, 57, 178-182. [CrossRef]

Sangchan, A.; Kongkasame, W.; Pugkhem, A_; Jenwitheesuk, K.; Mairiang, P. Efficacy of metal and plastic stents in unresectable
complex hilar cholangiocarcinoma: A randomized controlled trial. Gastrointest. Endosc. 2012, 76, 93-99. [CrossRef]

Don, B.R,; Kaysen, G. Serum albumin: Relationship to inflammation and nutrition. Semin. Dial. 2004, 17, 432—437. [CrossRef]
Waghray, A.; Sobotka, A.; Marrero, C.R.; Estfan, B.; Aucejo, F.; Narayanan Menon, K.V. Serum albumin predicts survival in
patients with hilar cholangiocarcinoma. Gastroenterol. Rep. 2017, 5, 62—-66. [CrossRef]

Termsinsuk, P.; Charatcharoenwitthaya, P.; Pausawasdi, N. Development and validation of a 90-day mortality prediction model
following endobiliary drainage in patients with unresectable malignant biliary obstruction. Front. Oncol. 2022, 12, 922386.
[CrossRef]

Sellier, F,; Bories, E.; Sibertin-Blanc, C.; Griffiths, K.; Dahan, L.; Giovannini, M.; Gaudart, J.; Seitz, J.-F.; Laugier, R.; Caillol, F; et al.
Clinical outcome after biliary drainage for metastatic colorectal cancer: Survival analysis and prognostic factors. Dig. Liver Dis.
2018, 50, 189-194. [CrossRef]

Siancu, P.; Oprinca, G.-C.; Vulcu, A.-C.; Patran, M.; Croitoru, A.E.; Tandsescu, D.; Bratu, D.; Boicean, A.; Tanadsescu, C. The
Significance of C-Reactive Protein Value and Tumor Grading for Malignant Tumors: A Systematic Review. Diagnostics 2024,
14,2073. [CrossRef]

Hashimoto, I.; Kano, K.; Onuma, S.; Suematsu, H.; Nagasawa, S.; Kanematsu, K.; Furusawa, K.; Hamaguchi, T.; Watanabe,
M.; Hayashi, K.; et al. Clinical Effect of the C-Reactive Protein to Serum Albumin Ratio in Patients with Metastatic Gastric or
Gastroesophageal Junction Cancer Treated with Trifluridine/Tipiracil. J. Pers. Med. 2023, 13, 923. [CrossRef] [PubMed]
Shirakawa, T.; Makiyama, A.; Shimokawa, M.; Otsuka, T.; Shinohara, Y.; Koga, F.; Ueda, Y.; Nakazawa, J.; Otsu, S.; Komori, A.
C-reactive protein/albumin ratio is the most significant inflammatory marker in unresectable pancreatic cancer treated with
FOLFIRINOX or gemcitabine plus nab-paclitaxel. Sci. Rep. 2023, 13, 8815. [CrossRef] [PubMed]

Kastelijn, J.B.; Moons, L.M.G,; Kist, ].W,; Prince, ].F,; van Leeuwen, M.S.; Koopman, M.; Vleggaar, EP. Clinical Outcomes of Biliary
Drainage in Patients with Malignant Biliary Obstruction Caused by Colorectal Cancer Metastases. |. Gastrointest. Cancer 2023, 54,
564-573. [CrossRef] [PubMed]

Coccolini, F,; Gheza, F.; Lotti, M.; Virzi, S.; Iusco, D.; Ghermandi, C.; Melotti, R.; Baiocchi, G.; Giulini, 5.M.; Ansaloni, L.; et al.
Peritoneal carcinomatosis. World J. Gastroenterol. 2013, 19, 6979-6994. [CrossRef]

Kasuga, A.; Ishii, H.; Ozaka, M.; Matsusaka, S.; Chin, K.; Mizunuma, N.; Yukisawa, S.; Matsueda, K.; Furuse, J. Clinical outcome
of biliary drainage for obstructive jaundice caused by colorectal and gastric cancers. Jpn. J. Clin. Oncol. 2012, 42, 1161-1167.
[CrossRef]

Makino, T.; Fujitani, K.; Tsujinaka, T.; Hirao, M.; Kashiwazaki, M.; Nakamori, S.; Ikenaga, M.; Mishima, H.; Masuda, N;
Sawamura, T. Role of percutaneous transhepatic biliary drainage in patients with obstructive jaundice caused by local recurrence
of gastric cancer. Hepatogastroenterology 2008, 55, 54-57.

Kawakubo, K.; Isayama, H.; Kato, H.; Itoi, T.; Kawakami, H.; Hanada, K.; Ishiwatari, H.; Yasuda, I.; Kawamoto, H.; Itokawa, E;
et al. Multicenter retrospective study of endoscopic ul-trasound-guided biliary drainage for malignant biliary obstruction in
Japan. J. Hepatobiliary Pancreat. Sci. 2014, 21, 328-334. [CrossRef]

Ogura, T.; Okuda, A.; Miyano, A.; Imanishi, M.; Nishioka, N.; Yamada, M.; Yamda, T.; Kamiyama, R.; Masuda, D.; Higuchi, K.
EUS-guided versus percutaneous biliary access in patients with obstructive jaundice due to gastric cancer. Dig. Liver Dis. 2019, 51,
247-252. [CrossRef]

Tanisaka, Y.; Mizuide, M.; Fujita, A.; Ogawa, T.; Katsuda, H.; Saito, Y.; Miyaguchi, K,; Jinushi, R.; Terada, R.; Nakano, Y.; et al.
Current Status of Endoscopic Biliary Drainage in Patients with Distal Malignant Biliary Obstruction. . Clin. Med. 2021, 10, 4619.
[CrossRef]

Goutorbe, E; Rouquette, O.; Mulliez, A.; Scanzi, ].; Goutte, M.; Dapoigny, M.; Abergel, A.; Poincloux, L. Temporary placement of a
covered duodenal stent can avoid riskier anterograde biliary drainage when ERCP for obstructive jaundice fails due to duodenal
invasion. Surg. Endosc. 2017, 31, 625-631. [CrossRef]

https:/ /doi.org/10.3390/ clinpract16020024


https://doi.org/10.1016/j.gie.2010.08.021
https://www.ncbi.nlm.nih.gov/pubmed/21034891
https://doi.org/10.1111/j.1443-1661.2011.01124.x
https://doi.org/10.1067/mge.2003.66
https://doi.org/10.1016/j.gie.2012.02.048
https://doi.org/10.1111/j.0894-0959.2004.17603.x
https://doi.org/10.1093/gastro/gow021
https://doi.org/10.3389/fonc.2022.922386
https://doi.org/10.1016/j.dld.2017.09.121
https://doi.org/10.3390/diagnostics14182073
https://doi.org/10.3390/jpm13060923
https://www.ncbi.nlm.nih.gov/pubmed/37373912
https://doi.org/10.1038/s41598-023-34962-7
https://www.ncbi.nlm.nih.gov/pubmed/37258608
https://doi.org/10.1007/s12029-022-00834-y
https://www.ncbi.nlm.nih.gov/pubmed/35608755
https://doi.org/10.3748/wjg.v19.i41.6979
https://doi.org/10.1093/jjco/hys168
https://doi.org/10.1002/jhbp.27
https://doi.org/10.1016/j.dld.2018.09.015
https://doi.org/10.3390/jcm10194619
https://doi.org/10.1007/s00464-016-5008-5
https://doi.org/10.3390/clinpract16020024

Clin. Pract. 2026, 16, 24 15 of 15

33. Lammer, J.; A Hausegger, K,; Fliickiger, F.; Winkelbauer, EW.; Wildling, R.; Klein, G.E.; A Thurnher, S.; Havelec, L. Common bile
duct obstruction due to malignancy: Treatment with plastic versus metal stents. Radiology 1996, 201, 167-172. [CrossRef]

34. Soderlund, C.; Linder, S. Covered metal versus plastic stents for malignant common bile duct stenosis: A prospective, randomized,
controlled trial. Gastrointest. Endosc. 2006, 63, 986-995. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https:/ /doi.org/10.3390/ clinpract16020024


https://doi.org/10.1148/radiology.201.1.8816539
https://doi.org/10.1016/j.gie.2005.11.052
https://doi.org/10.3390/clinpract16020024

	Introduction 
	Materials and Methods 
	Patients 
	Procedures 
	Outcome Measurements and Definitions 
	Statistical Analyses 

	Results 
	Patient Characteristics 
	Clinical Outcomes 
	Analysis of the Factors Contributing to the Introduction of Systemic Chemotherapy After Biliary Drainage and the Prolongation of OS 

	Discussion 
	Conclusions 
	References

