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INTRODUCTION

Biliary tract cancers (BTC) 
account for about 3% of all 
gastrointestinal tumors and 
are the second most common 
pr i m ar y  he p at i c  tu mors . 
Biliary tract cancers include 
intrahepatic, peri-hilar, distal and 
gallbladder carcinomas. Most 
patients present with advanced 
and unresectable disease at 
diagnosis. In patients eligible 
for chemotherapy, a combination 
with cisplatin and gemcitabine 
remains the standard first line 
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ABSTRACT

Background & Aims: In unresectable biliary tract cancers, the management of biliary obstruction is often the 
first step before introduction of chemotherapy. Our aim was to study the predictive factors of chemotherapy 
initiation after biliary drainage in a series of patients presenting with advanced biliary tract cancer and 
obstructive jaundice.
Methods: Data of all patients treated for unresectable biliary tract cancer with initial biliary obstruction 
requiring a drainage in six institutions, from January 2009 to January 2019, were retrospectively collected. 
Results: Among 82 patients included in this study (median age 68 years, men 61%), 48 (59%) received 
chemotherapy. Median overall survival was 4.9 months (0.2-38.7) in the group of patients who did not receive 
chemotherapy and 12.2 months (1.9-61.0) in chemotherapy group (HR=2.93; 95%CI: 1.6-5.3; p<0.0001). 
In univariate analysis, younger age, male gender, Eastern Cooperative Oncology Group (ECOG) score ≤2, 
high albumin level, low C-reactive protein level, and endoscopic drainage were significantly associated with 
introduction of chemotherapy. In multivariate analysis, only ECOG score ≤2 at diagnosis (HR=70.4; 95%CI: 
4.6-1097.6; p=0.002) and male gender (HR=5; 95%CI: 1.5-16.5; p=0.009), were significant independent 
predictive factors of chemotherapy introduction. Age and bilirubin level at diagnosis were not significant 
factors in multivariate analysis. 
Conclusions: ECOG score ≤ 2 and male gender were the only independent predictive factors of chemotherapy 
introduction in unresectable biliary tract cancers. Age or initial bilirubin level were not predictors for 
chemotherapy introduction. These results might help defining the initial therapeutic strategy.
 
Key words: biliary tract cancer − predictive factors − prognostic factors − jaundice.

Abbreviations: BTC: biliary tract cancer; CAR: C reactive protein /albumin ratio; CRP: C reactive protein; 
ECOG: Eastern Cooperative Oncology Group; OS: overall survival; PFS: progression free survival; ULN: 
upper limit normal.

treatment [1]. Jaundice is present in the majority of cases at 
initial diagnosis, most commonly due to biliary tract obstruction 
and is associated with a poor prognosis [2-4]. Biliary drainage 
can be achieved by percutaneous transhepatic or by endoscopic 
methods. The drainage of the bile ducts aims to improve the 
symptoms related to cholestasis, such as jaundice, pruritus 
and pain, to reduce the risk of cholangitis, but also to improve 
the nutritional and general status of the patient. In advanced 
BTC with obstructive jaundice, biliary drainage is the first 
step of management. Chemotherapy is commonly discussed 
later after the patient has been referred to an oncologist. Some 
patients who are initially unfit for chemotherapy can have the 
clinical benefits of the biliary drainage and become secondarily 
eligible. The identification of predictive factors of initiation 
of chemotherapy could help to better define which patients 
are likely to receive chemotherapy and in whom the work-up 
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(port implantation, referral to an oncologist, complete imaging, 
optimal nutritional management) should be anticipated early 
after the biliary drainage.

The aim of this study was to investigate the predictive 
factors of chemotherapy initiation in a series of patients 
presenting with advanced BTC and obstructive jaundice 
requiring biliary drainage.

METHODS

From January 2009 to January 2019, all patients with 
unresectable cholangiocarcinoma complicated by biliary 
obstruction requiring percutaneous or endoscopic drainage 
in six participating centers, were identified. 

Inclusion criteria were age 18 or older, cytological or 
histological diagnosis of BTC, advanced unresectable disease, 
biliary obstruction managed by percutaneous or endoscopic 
drainage. The pathological specimen was obtained during 
the drainage by biliary brushing or by percutaneous biopsy 
at a different time. Clinical, biological and histological 
characteristics were collected using electronic medical records. 

Chemotherapy was considered as performed if patients 
received at least one complete cycle of the chemotherapy 
regimen. Because all the patients had an initial imaging 
demonstrating bile duct dilation, this imaging was considered 
as the time of initial diagnosis. Overall survival (OS) was 
defined as the time between the diagnosis and death (from 
all causes). Progression free survival (PFS) was defined as the 
time from the first day of chemotherapy to disease progression 
or death from any cause, whichever occurred first. Data were 
last updated in June 2019.

Several potential predictive factors for initiation of 
chemotherapy were investigated: age, gender, Eastern 
Cooperative Oncology Group (ECOG) score, weight loss, 
localization of the tumor, cholangitis, pruritus, serum bilirubin 
level at diagnosis and at drainage time, albumin serum level, 
C reactive protein level (CRP), CRP/albumin ratio (CAR), 
leukocyte and neutrophil counts at diagnosis, time between 
diagnosis and drainage, drainage technique, early complication 

of drainage, failure of previous drainage procedures. Infection, 
hemorrhage or pancreatitis that occurred after the biliary 
drainage during the time of hospitalization were considered 
as early complications of biliary drainage, but the relation to 
the drainage procedure could not be accurately determined in 
this retrospective design.

The group of patients who received chemotherapy and 
the group of patients who did not receive chemotherapy 
after the drainage were compared. Clinical and demographic 
data, as well as laboratory tests values, were analyzed in 
univariate analysis. Comparisons were performed using the 
non-parametric Mann-Whitney test for continuous data 
and the Chi2 and Fisher test for categorial data. Variables 
with a p-value <0.05 or clinically relevant with a p <0.20 in 
univariate analysis were included in the multivariate analysis, 
performed with the Cox proportional hazard model, with a 
significance level of p <0.05. Kaplan–Meier survival curves 
for OS were generated, and these curves were compared 
using log-rank tests. PFS was analyzed with the log-rank 
test. Analyses were performed using the software Graph Pad 
Prism 6 and XLStat 2017. Results are expressed as median 
(min-max). A p value <0.05 was considered statistically 
significant.

It was a retrospective study including patients managed 
with standard care only. The majority of patient were dead or 
lost to follow-up at the time of data collection. The study was 
performed according to the Declaration of Helsinki and its 
latter amendments. 

RESULTS

Five hundred and fifty patients were screened, 82 patients 
met all the inclusion criteria (Fig. 1). Most of the patients were 
males (61%), with ECOG score ≤ 2 (83%). The median age was 
68 years (35-91.5). The main characteristics of these patients 
are described in Table I. Tumors were peri-hilar, intra-hepatic, 
distal and gallbladder tumors in respectively 52, 21, 15 and 
12% of patients. Concerning perihilar tumors (n=43), there 
were Bismuth I, II, III and IV in respectively 4, 14, 14, and 11 

Fig. 1. Flow chart.
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patients. The median level of bilirubin at initial diagnosis was 
189.5 (26-589) µmol/L, and 292 (62-711) µmol/L at the time 
of drainage. 

Fifty-four patients (66%) had an endoscopic biliary stenting 
and twenty-eight (44%) a percutaneous one. Twelve patients 
had a technical failure of the initial drainage procedure, 
requiring a second procedure by the alternative way of drainage 
with technical success. Median time between diagnosis and 
biliary drainage was 12 (0-63) days. 

Forty-eight patients (59%) received chemotherapy. Median 
time between biliary drainage and first chemotherapy cycle 
was 42 days (6-380). The median bilirubin level for patients 
at the time of chemotherapy introduction was 27.80 (10-444) 
µmol/L. Median duration of chemotherapy was 122 (±88.47) 
days. Twenty-five patients (52%) received gemcitabine plus 
oxaliplatin as first line chemotherapy, 11 (23%) gemcitabine 
plus cisplatin, 4 (8.3%) Folfox (leucovorin calcium (folinic 
acid), fluorouracil, and oxaliplatin), 3 (6.3%) gemcitabine 
alone, 2 (4.1%) LV5FU2 (fluorouracil and leucovorin) plus 
cisplatin and 3 (6.3%) a combination of gemcitabine, oxaliplatin 
and regorafenib. Ten patients (17%) of patients who received 
chemotherapy were ≥ 75 years old.

The main reason for not administrating chemotherapy was 
notified in the medical records for 27 patients: persistent poor 
general condition (n=16), patient’s refusal (n=5), inadequate 
persistent jaundice (n=2), recurrent cholangitis (n=2), and 2 
patients died early.

We compared the group of patients who received 
chemotherapy and the group of patients who did not receive 
chemotherapy (Supplementary Table I). In univariate analysis, 
young age (p=0.0014), male gender (p=0.03), ECOG score ≤2 at 
diagnosis (p<0.001), albumin level at diagnosis (p=0.023), CRP 
level at diagnosis (p=0.046), endoscopic drainage (p=0.029) 
were significantly associated with chemotherapy introduction. 
The CAR was calculated, with a significant difference between 
the two groups (p=0.017).

In the multivariate analysis, ECOG score ≤2 at diagnosis 
(HR=70.5; 95%CI: 4.5-1097.6; p=0.002) and male gender 
(OR=5; 95%CI: 1.5-16.5; p=0.009) were the only significant 
independent predictive factors of chemotherapy introduction. 

Median OS was 4.9 months (0.2-38.7) in the group of 
patients who did not receive chemotherapy and 12.2 months 
(1.9-61.0) in the group of patients who received chemotherapy 
(HR=2.93; 95%CI: 1.6-5.3; p<0.0001) (Fig. 2). Median OS 
was 12.7 months (1.9-61.0) for patients with bilirubin level 
<1.5x upper limit normal (ULN) at the introduction of 
chemotherapy, and 10.8 months (2.2-50.2) for patients with 
bilirubin level >1.5xULN at the introduction of chemotherapy 
(HR=0.8; 95%CI: 0.5-1.5; p=0.57).

In univariate analysis, chemotherapy (p<0.0001), ECOG 
score ≤2 at diagnosis (p=0.0003), younger age (p=0.041) and 
male gender (p=0.025) were significant factors associated with 
better OS, while gallbladder cancers were associated with a 
poor OS (p=0.034). In multivariate analysis, chemotherapy 

Table I. Baseline patients’ characteristics

Chemotherapy group 
N=48 

Without chemotherapy 
group N=34

Age (years), range 65.8 (35-81.5) 73.9 (35.2-91.5)

Male gender, N (%) 34 (70.83) 16 (47.05)

ECOG score ≤2, N (%) 46 (95.83) 19 (55.88)

Weight loss (kg) 7.8 (0-26.7) 6.8 (0-22.7)

Localization, N (%)
Intrahepatic
Periilar
Distal
Gallblader

9 (18.75) 
22 (45.83) 
11 (22.91) 

6 (12.5) 

8 (23.52)
21 (61.76) 

1 (2.94)
4 (11.76)

Cholangitis, N (%) 4 (8.33) 4 (11.76)

Pruritus, N (%) 23 (47.91) 22 (64.7) 

Bilirubin level (µmol/L) 186.5 (61-538) 192 (26-589)

Albumin level, N (%)
≤ 35 g/L
>35 g/L

15 (31.25) 
14 (29.16)

14 (41.17)
2 (5.88)

C-reactive protein (mg/L) 17.9 (0-130) 33.9 (3-157)

C-reactive protein/albumin ratio 0.5 (0.05-2.75) 1.5 (0.3-7.85)

Leucocytes counts (/mL) 8,200 (3,600-14,800) 9,200 (4,600-17,200)

Neutrophils counts (/mL) 5,800 (1,070-9,580) 6,730 (1,049-14,140)

Time between diagnosis and drainage (days) 12 (0-63) 11.5 (0-35)

Bilirubin level at drainage (µmol/L) 292 (98-711) 298.5 (62-637)

Drainage technique, N (%) 
Percutaneous 
Endoscopic

27 (32.93)
21 (25.61)

27 (32.93)
21 (25.61)

Early complication of drainage, N (%) 29 (60.41) 16 (47.05)

Failure of a previous technique of drainage, N (%) 6 (12.5) 6 (17.64)
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(HR=0.33; 95%CI: 0-0.6; p=0.001) was associated with better 
OS while gallbladder tumors had a poor prognostic factor 
(HR=2.50; 95%CI: 1.1-5.8; p=0.031) (Supplementary Table II).

Median PFS was 8.9 months (1.6-32.6). Median PFS was 8.8 
months (4.0-32.6) for patients with bilirubin level <1.5xULN 
at the introduction of chemotherapy, and 9 months (1.6-20.8) 
for patients with bilirubin level >1.5xULN at the introduction 
of chemotherapy (HR=0.64; 95%CI: 0.3-1.4; p=0.38).

Few data were available in the medical records regarding the 
toxicity of chemotherapy. Twenty-four patients had a reported 
grade≤3 hematological or neurological toxicity of chemotherapy. 
There was no difference between patients with bilirubin level 
<1.5xULN at the introduction of chemotherapy and those with 
bilirubin level >1.5xULN (95%CI: 0.4-7.4; p=0.74). 

DISSCUSION 

To our knowledge, in this clinical setting of patients with 
advanced BTC requiring biliary drainage, this is the first 
study investigating the initiation of chemotherapy rate after 
biliary drainage and the associated factors. In our study, 59% 
of patients received chemotherapy after biliary drainage. 
ECOG score ≤2 and male gender were the only independent 
predictive factors of initiation of chemotherapy. Median OS of 
patients treated with chemotherapy was 12.2 months, in range 
of results from the literature (11 months in the Gemcitabine 
and Cisplatin combination arm of the ABC-02 trial) [1]. 

It is important to highlight the factors that were not 
predictive of the initiation of chemotherapy, notably age and 
bilirubin level at diagnosis. Older age should not be considered 
as a formal contraindication of chemotherapy. A geriatric 
assessment should be proposed in elderly patients, and the 
management could be discussed in multidisciplinary team, 
in particular to avoid undertreatment [5]. As an example, 
the G8 geriatric assessment tool is a quick and easy-to-use 
screening tool for patient under 70 years old that can be 
performed routinely by oncologists. It is an appropriate 
method for identifying older cancer patients that may need a 
comprehensive geriatric assessment [6].

In the phase III ABC-02 trial investigating gemcitabine 
plus cisplatin compared to gemcitabine alone, bilirubin level 
>1,5ULN was an exclusion criteria. In a phase I study, elevated 
bilirubin level was associated with increased toxicity of 

gemcitabine [7].  However, another study did not demonstrate 
increased toxicity of gemcitabine-cisplatin combination 
in patients treated for advanced BTC [8]. In our study, the 
median bilirubin level for patients at time of chemotherapy 
was 30 (10-444) µmol/L. Almost 50% of the patients received 
chemotherapy while the bilirubin level was >1,5xULN. 
Overall survival of patients receiving chemotherapy was 
similar between patients with bilirubin superior or inferior to 
1,5xULN. It highlights that biological and clinical criteria in 
daily clinical practice can differ from those in clinical trials, 
and that normal or subnormal bilirubin level is not mandatory 
to initiate chemotherapy [8]. The pharmacology of gemcitabine 
and cisplatin are not known to be significantly impaired in the 
context of high bilirubin level. 

In our study, male gender was a significant factor for 
chemotherapy introduction, both in univariate and multivariate 
analysis. In the ABC-02 study and in a large study from the 
Surveillance, Epidemiology, and End Results Program, male 
gender was associated with increased mortality [1, 9]. In our 
study, we could not identify any explanation to these data.

ECOG score is an independent prognostic factor for OS 
and PFS in advanced biliary tract cancer, in first or second line 
of chemotherapy [1, 5–7]. ECOG score was also prognostic in 
univariate analysis in our study but not in multivariate analysis. 
ECOG was an independent predictive factor for chemotherapy 
introduction.

The serum level of CRP was also associated with the 
initiation of chemotherapy in univariate analysis, but 
cholangitis and leukocyte count at diagnosis were not. In a 
meta-analysis of 10 studies including 4,592 patients with solids 
cancers, the CAR was significantly associated with poor overall 
survival [10]. In our study, the CAR was a significant predictive 
factor in univariate analysis. However, due to few albumin and 
CRP levels available in the medical records, this factor could 
not be included in multivariate analysis. 

This study has some limitations. First, this is retrospective 
study, leading to biases and missing data. Some factors could 
not be evaluated, such as percentage of drained liver or other 
biological values including Carbohydrate antigen 19-9 and 
lactate dehydrogenase. However, this was a homogeneous 
series of patients with advanced BTC and jaundice, excluding 
other cancers. In this setting, this is the first study not only 
focusing on the bilirubin level after biliary drainage, but also 
investigating the initiation of chemotherapy rate, which may 
be a more clinically relevant endpoint in daily practice.

CONCLUSIONS

Our study found that ECOG score ≤ 2 and male gender 
were the only independent predictive factors of chemotherapy 
introduction in BTC in patients with advanced BTC and 
obstructive jaundice. Age and bilirubin levels were not 
predictive factors. Further prospective studies should better 
define predictive factors that will help defining and optimizing 
the therapeutic strategy in patients with advanced BTC and 
obstructive jaundice.

Conflicts of interest: None to declare.

Fig. 2. Survival curves.
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