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Factors affecting survival in patients
undergoing percutaneous transhepatic biliary
drainage for malignant biliary obstruction
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Abstract. — OBJECTIVE: The general ap-
proach to malignant biliary obstruction (MBO)
is to provide drainage in all patients with jaun-
dice. However, the procedure is often palliative,
and its contribution to survival is debated. This
study aimed to investigate prognostic factors in
patients undergoing percutaneous transhepatic
biliary drainage (PTBD) for MBO.

PATIENTS AND METHODS: All laboratory
values were divided into two groups based on
median values: low and high. Chi-square analysis
was performed for dichotomous data. The time
from the PTBD procedure to the date of death
or last follow-up was considered overall survival
(OS). Univariate and multivariate analyses were
calculated using the Cox regression model.

RESULTS: A total of 152 patients were includ-
ed in the study, of whom 84 (55.3%) were male.
The median OS was 71 = 12.6 days (95% CI:
46.3-95.7). The 1, 3, 6, and 12-month OS rates
were 74.3%, 45.2%, 29.2%, and 13%, respec-
tively. In the multivariate analysis, comorbidity
(p=0.029), Eastern cooperative oncology group
performance status (ECOG PS) (p=0.007), pre-
PTBD albumin (p=0.025), post-PTBD aspar-
tate aminotransferase (p=0.025), chemo naive
(p<0.001), and post-PTBD chemotherapy (CT)
(p=0.01) were found to be independent prognos-
tic factors.

CONCLUSIONS: In patients with poor prog-
nosis MBO, the decision for PTBD should be
made multidisciplinarily, taking into consider-
ation ECOG PS, comorbidities, albumin levels,
and prior CT status.
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Introduction

Patients with advanced cancer can present
with biliary obstruction during diagnosis or fol-
low-up'. While biliary obstruction has various

benign and malignant causes, in oncology prac-
tice, malignant biliary obstruction (MBO) due to
primary liver malignancies, liver metastases, or
malignancies causing external compression on
the bile ducts is frequently encountered. These
patients may occasionally be unable to receive
chemotherapy (CT) due to hyperbilirubinemia or
experience treatment delays. Additionally, symp-
toms like itching, which impairs quality of life,
infections, and poor prognosis, are known to be
associated with jaundice in malignant diseases®”.

When MBO develops, drainage is generally
successfully achieved either endoscopically or
percutaneously’. Due to being less invasive, endo-
scopic methods are preferred as the initial choice.
Percutaneous interventions are attempted more
in cases where surgery and endoscopic interven-
tions are inadequate or not feasible®. However, the
critical aspect is not in the method of the proce-
dure, but rather in the selection of patients for the
procedure. There are no well-defined parameters
for this. Therefore, evaluation by a multidisci-
plinary team comprising oncology, gastroenter-
ology, general surgery, interventional radiology,
and other relevant disciplines is of paramount
importance. Upon reviewing the literature, it can
be observed that the majority of studies*’* con-
ducted on the topic are retrospective, most have
a heterogeneous patient population, and varying
outcomes have been obtained.

The general approach to MBO is to provide
drainage in all patients with jaundice. However,
the procedure performed is often palliative, and
its contribution to survival is debatable. Addi-
tionally, factors predicting which patient will
benefit from biliary drainage are not well known.
This study aims to investigate prognostic factors
in patients undergoing percutaneous transhepatic
biliary drainage (PTBD) for MBO.
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Patients and Methods

For this study, a total of 158 patients aged 18
years and above who underwent PTBD due to
MBO between 2010 and 2021 were screened at
the Medical Oncology Clinic of Diskapi Yildirim
Beyazit Training and Research Hospital. All pa-
tients had a histopathologically confirmed malig-
nant diagnosis. Excluding 6 patients with incom-
plete data, a total of 152 patients were included in
the study. The patients’ primary diagnoses, East-
ern Cooperative Oncology Group Performance
Status (ECOG PS), age, gender, whether they
received CT before and after PTBD, bilirubin
concentration, alanine aminotransferase (ALT),
alkaline phosphatase (ALP), gamma-glutamyl
transferase (GGT) values were retrospectively
collected from the hospital database and patient
files. Laboratory values included pre-PTBD val-
ues one day before the PTBD procedure and the
lowest values within 15 days after PTBD. Addi-
tionally, age and all laboratory parameters were
divided into two groups, low and high, based on
their median values. The time interval from the
date of PTBD placement to the date of death (OS)
was recorded.

Statistical Analysis

Statistical analyses were conducted using
IBM SPSS Statistical Software (SPSS 22.0, IBM
Corp., Armonk, NY, USA). The clinical and
demographic characteristics of the patients were
analyzed through descriptive analysis. Categor-
ical and numerical variables were presented as
numbers and percentages (n, %). Continuous data
were presented as means = standard deviation if
the data followed a normal distribution; other-
wise, they were presented as median and range.
Chi-square analysis was used for dichotomous
data, and Fisher’s exact test was applied where
appropriate. Pearson correlation analysis was per-
formed to assess the relationship between OS
and laboratory values. Progression-free survival
(PFS) and OS were calculated using the Ka-
plan-Meier method. Hazard ratios (HR) and 95%
confidence intervals (CI) were calculated using
the Cox regression model. Differences between
groups were assessed using the log-rank test. A
p-value < 0.05 was considered statistically signif-
icant for all analyses.

The study was conducted in accordance with
the principles of the Helsinki Declaration and was
approved by the Institutional Ethics Committee
on May 31, 2021, with protocol number 112/04.

Results

A total of 152 patients were included in the
study, with 84 (55.3%) being male. The median
age was 62 (27-86) years. Comorbid disease was
present in 83 patients (54.6%). The ECOG PS
was 1, 2, and 3 for 36 (23.7%), 51 (33.6%), and
65 (42.8%) patients, respectively. The most com-
mon primary tumor was pancreatic cancer (n=48,
31.6%). Among the patients, 112 (73.7%) were
metastatic at the time of diagnosis. The cause of
obstruction was metastasis in 82 patients (53.9%)
and primary tumor compression in 70 patients
(46.1%). It was observed that 44 (28.9%) patients
underwent PTBD once, 55 (36.2%) underwent it
twice, and 53 (34.9%) underwent three or more
PTBD procedures. A total of 114 (75%) patients
received at least one line of CT in the metastatic
setting before PTBD. The number of patients who
could receive at least one cycle of CT after PTBD
was 83 (54.6%). The clinical and demographic
characteristics of the patients are presented in
Table 1.

The median OS was 71 days (standard error:
12.6, 95% CI: 46.3-95.7). The 1-, 3-, 6-, and
12-month OS rates were 74.3%, 45.2%, 29.2%,
and 13%, respectively (Figure 1). Univariate
analysis identified several parameters as statisti-
cally significant factors affecting OS, including
ECOG PS (p<0.001), comorbidity (»p=0.014), age
group (p=0.03), pre-PTBD albumin (p<0.001),
post-PTBD aspartate aminotransferase (AST)
(p=0.001), post-PTBD bilirubin (p<0.001), post-
PTBD albumin (p=0.001), chemo-naive sta-
tus (p<0.001), and post-PTBD CT (p<0.001).
Multivariate analysis considering the signifi-
cant parameters from univariate analysis found
comorbidity (p=0.029), ECOG PS (p=0.007),
pre-PTBD albumin (p=0.025), post-PTBD AST
(p=0.025), chemo-naive status (p<0.001), and
post-PTBD CT (p=0.01) as independent prog-
nostic factors for OS. The results of univariate
and multivariate analysis of prognostic factors
are presented in Table II.

Discussion

MBO is a frequently encountered problem
in oncology practice that requires a multidisci-
plinary approach. Many studies, mostly retro-
spective, focusing on percutaneous interventions
can be found in the literature. However, despite
all these studies, predictive and prognostic fac-
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Table I. Clinical features of patients

Features n (%)
Age, median (years) 62 (27-86)
Gender

Female 68 (44.7)

Male 84 (55.3)
Comorbidity

Yes 83 (54.6)

No 69 (45.4)
ECOG PS

1-2 87 (57.2)

3 65 (42.8)
Stage at diagnosis

Stage 1 3(2.0)

Stage 2 8(5.3)

Stage 3 29 (19.1)

Stage 4 112 (73.7)
Cause of obstruction

Primary tumor 70 (46.1)

Metastasis 82 (53.9)
Oncological diagnosis

Pancreas 48 (31.6)

Gastric 31 (20.4)

Colorectal 24 (15.8)

Cholanciocarcinoma 26 (17.1)

Gallbladder 14 (9.2)

Other 9 (5.9
Number of PTBD

1 44 (28.9)

2 55(36.2)

>3 53 (34.9)
Metastatic CT line

Chemo naive 38 (25.0)

1 40 (26.3)

>2 74 (48.7)
Post-PTBD CT

Yes 83 (54.6)

No 69 (45.4)

CT: Chemotherapy, ECOG PS: Eastern Cooperative Oncology
Group Performance status, PTBD: Percutan transhepatic biliary
drainage.

tors for the PTBD procedure have not been ful-
ly elucidated. This study aimed to investigate
the effects of clinical characteristics and both
pre-PTBD and post-PTBD laboratory values on
prognosis in patients undergoing PTBD.

In our study, the median OS was 71 (standard
error: 12.6, 95% CI: 46.3-95.7) days. In previous
retrospective analyses, the median OS was found
to be 44, 46, 63, and 143 days, respectively. The
median survival rates at 1, 3, 6, and 12 months
were higher in our study compared to the rates
reported in the mentioned initial three studies®’”.
The results of previously published articles are
summarized in Table III.

Among our patients, 114 (75%) had received
at least one line of CT before PTBD, and this
group had a statistically significantly shorter
OS than the chemo-naive group (Figure 2). In
Sahinli and Ozet® study, there was no signifi-
cant relationship between CT before PTBD and
OS, while in Tuqan et al’ study, as in our study,
receiving CT before PTBD was found to be an
independent risk.

Among our patients, 83 (54.6%) had received
CT after PTBD, and this group had a statistically
significantly longer overall survival compared to
those who did not receive CT. When considering
patients who received post-PTBD CT and those
who did not, the median OS was 273 days and 65
days in the study conducted by Kasuga et al'®, and
285 days and 150 days in the study conducted by
Zhang et al', respectively. Similarly, as mentioned
earlier, in both the Sahinli and Ozet® study and the
Afshar et al’ study, the median OS was significant-
ly longer in the group that received CT after PTBD
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Table Il. Prognostic factors on survival with univariate and multivariate analysis.

Univariate analysis Multivariate analysis
Median (days) Std. Error 95% CI p-value HR (95% ClI) p-value
Gender
Female 76 13.9 48.7-103.3 0.484
Male 67 17.1 33.5-100.5
Comorbidity
Yes 61 104 40.6-81.4 0.014 0.59 (0.4-1.0) 0.029
No 109 30.1 50.0-168.0
ECOG PS
1-2 134 24 86.9-181.1 <0.001 1.85(1.2-2.9) 0.007
3 37 7.5 22.3-51.7
Age
<62 80 327 15.9-144.1 0.03 1.35(0.9-2.1) 0.194
>62 67 13.2 41.0-93.0
Pre-PTBD Albumin
Low 48 7.8 32.8-63.2 <0.001 0.60 (0.4-0.9) 0.025
High 182 16.9 148.9-215.1
Pre-PTBD AST
Low 71 12.6 46.3-95.7 0.801
High 71 23 26.0-116.0
Pre-PTBD ALT
Low 71 13 45.5-96.5 0.475
High 76 21.5 33.8-118.2
Pre-PTBD Bilurubin
Low 98 18.1 62.4-133.6 0.231
High 57 14.2 29.2-84.8
Pre-PTBD GGT
Low 121 29.9 62.4-179.6 0.216
High 56 113 33.8-78.2
Post-PTBD AST
Low 121 19.2 83.3-158.7 0.001 1.67 (1.1-2.6) 0.025
High 56 8.3 39.8-72.2
Post-PTBD ALT
Low 71 11.1 49.3-92.7 0.528
High 85 22 41.8-128.2
Post-PTBD Bilurubin
Low 125 31.8 62.6-187.4 <0.001 1.17 (0.7-1.9) 0.504
High 56 8.1 40.2-71.8
Post-PTBD GGT
Low 71 289 14.3-127.7 0.836
High 76 20.2 36.5-115.5
Post-PTBD Albumin
Low 56 8.2 39.8-72.2 0.001 0.90 (0.6-1.4) 0.653
High 160 38.4 84.8-235.2
Cause of obstruction
Primary tumor 107 273 53.5-160.5 0.055
Metastasis 57 9.1 39.3-74.7
Chemo naive
Yes 148 57.6 35.2-280.8 <0.001 3.07 (1.7-5.5) <0.001
No 57 6.48 44.3-69.7
Post-PTBD CT
Yes 156 29.8 97.7-214.3 <0.001 1.78 (1.2-2.8) 0.01
No 36 3 30.2-41.8
compared to the non-CT group. In our study, the Patients with ECOG PS 1-2 had significantly
median overall survival was 156 days in the group longer survival compared to those with ECOG
that received post-PTBD CT and 36 days in the PS 3 and those without comorbidities. Similarly,
group that did not receive CT (Figure 3). previous studies!*!* have shown that patients with
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Table Ill. Clinical features of patients and outcomes of the published studys.

Duzkopru et al (*)  Afshar et al’ Sahinli et al® Tugan et al’ Nikolic et al®
Number of patients (1) 152 194 90 72 89
Age, median (years) 62 (27-86) 69 (24-95) 64 56 (30-84) Mean 62.8 (40-84)
Gender
Female 68 (44.7) NA 39 (43%) 34 (47.3%) 34 (38.2%)
Male 84 (55.3) NA 51 (57%) 38 (52.7%) 55 (61.8%)
Cause of obstruction
Primary tumor 70 (46.1) 144 (74%) 43.3% 67.2% NA
Metastasis 82 (53.9) 50 (26%) 56.7% 32.8% NA
Post-PTBD CT
Yes 83 (54.6) 59 (30%) 22 (24.2%) NA 9 (9.9%)
No 69 (45.4) 135 (70%) 68 (75.8%) NA 80 (90.1%)
Median OS (days) 71 143 44 46 63
Survival rates
1 month 74.3% NA 58% 64% 72.3%
3 months 45.2% NA 33% 27% NA
6 months 29.2% NA 8.9% 7% NA
12 months 13% NA NA 1% NA

CT: Chemotherapy, OS: Overall survival, PTBD: Percutan transhepatic biliary drainage. *Present study.

ECOG PS 3 or 4 have a worse prognosis. In our
study, median survival was 134 days for patients
with ECOG PS 1-2 and 37 days for those with
ECOG PS 3. The better treatment feasibility,
tolerance, and compliance of patients with good
ECOG PS might explain the difference between
these groups.

The significance of pre-PTBD albumin levels
as a prognostic indicator has been shown in pre-
vious studies**'*. In our study, the median overall
survival was 182 days for the high albumin group
and 48 days for the low albumin group (Figure 4).

Our study also found pre-PTBD albumin levels
to be an independent prognostic factor. Several
studies'>'® evaluating the nutritional status of ma-
lignant patients suggest that the nutritional status
is related to overall survival. Studies'"® evaluat-
ing albumin and albumin-associated prognostic
nutritional index as indicators of nutrition have
shown that higher albumin levels are associated
with longer survival, while lower albumin levels
are associated with shorter survival.

In a study by Abali et al', post-PTBD AST
and ALT levels were found to be independent
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Figure 2. Survival (univariate analysis) of patients according to receiving CT before PTBD and ECOG PS. CT: Chemotherapy,
ECOG PS: Eastern Cooperative Oncology Group Performance Status.
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Figure 3. Survival (univariate anal-
ysis) of patients according to receiv-

ing CT Post-PTBD . CT: Chemother-

CT aft
PT:.BS r apy, PTBD: percutaneous transhepat-
—Mives ic biliary drainage.

..““No
—+—Yes-censored
"~ No-censored

T
500

Survival Functions
1.0
0.8
S 06
z
3
7]
£
S 0.4 p<0.001
0.24 No
0.0
T T T T T
1] 100 200 300 400
Time (Days)

risk factors, while in other studies®, despite
numerical differences, no statistically significant
difference was found. In our study, the median
overall survival was 121 days for the low post-
PTBD AST group and 56 days for the high group.
Abali et al' noted the difficulty in explaining this
situation.

Overall, it can be observed that the studies
available in the literature have been conducted
in different geographical regions and on differ-
ent races. Similarly, despite similarities in the
patient characteristics included in the studies,

patient groups seem to be distributed quite het-
erogeneously. Therefore, it is not possible to
directly compare the results of the studies, and
interpreting the differences between the results is
challenging. However, in general, it can be said
that patients with good ECOG PS and those who
received CT after PTBD have longer survival.

Limitations

The primary limitation of our study is that it is
a single-center retrospective study including het-
erogeneous patient groups. Given that each cancer
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Figure 4. Survival (univariate analysis) of patients according to pre-PTBD albumin and Post-PTBD AST levels. AST:
Aspartate aminotransferase, PTBD: percutaneous transhepatic biliary drainage.
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type has different treatment strategies, there is a
need for higher volume prospective studies with a
more homogeneous distribution. However, many
of the previous studies were also retrospective.

Conclusions

Patients with MBO have a poor prognosis. For
these patients, PTBD should be applied to pro-
vide palliation and enable the administration of
CT. However, considering that patients with poor
ECOG PS, comorbidities, low albumin levels,
and prior CT have shorter survival, the decision
regarding PTBD should be made in a multidisci-
plinary manner.
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