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Background: Advanced cholangiocellular carcinoma has a poor prognosis with limited therapeutic options. 
Nab-paclitaxel has recently been described to be beneficial in metastatic pancreatic cancer improving overall 
and progression free survival (PFS). The potential antitumor activity of nab-paclitaxel in cholangiocellular 
carcinoma is hitherto unknown.
Methods: We retrospectively analyzed an institutional cholangiocellular carcinoma registry to determine 
the potential biological activity of nab-paclitaxel in advanced intrahepatic cholangiocellular carcinoma. 
Disease control rate (DCR), PFS and overall survival (OS) upon nab-paclitaxel based treatment, after failure 
of platinum-containing first-line combination chemotherapy, was assessed.
Results: Twelve patients were identified. Five of 12 patients (42%) received nab-paclitaxel as second line, and 
7 patients (56%) as third-line treatment. The objective DCR with nab-paclitaxel was 83% (10/12 patients).  
One patient had a complete remission (CR), two patients had a partial remission (PR) and 7 patients had 
stable disease (SD). Disease was rated progressive in two patients. In all 12 patients receiving nab-paclitaxel 
the median time to progression was 6 months (range, 2.1–19.5 months). Median OS after initiation of 
nab-paclitaxel treatment was 9 months (2.1–28.4 months). The median time of survival after diagnosis of 
advanced disease was 21.5 months, whereby 3 patients were alive at the date of censoring (04/01/2015).
Conclusions: This is the first report suggesting substantial antitumor activity of nab-paclitaxel in advanced 
cholangiocellular carcinoma. In this small series, nab-paclitaxel based salvage chemotherapy appears to have 
a biological activity by controlling the disease and positively affecting survival. Randomized trials in this 
disease entity and subgroup of patients are urged.
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Introduction

The incidence of intrahepatic cholangiocarcinoma (ICD-
10: C22.1) was estimated as 0.9–1.3 and 0.4–0.7/100,000 
for males and females, respectively (1). In concordance with 
previous observations in the US (2) and Western European 
Countries (3,4), the incidence of intrahepatic biliary 
cancer increased within the last few years by approximately  
5-fold (5).

Chemotherapeutic treatment options for advanced and 
metastatic biliary tract cancer still remain limited due to the 
heterogeneity of the disease and the poor understanding 
of profound molecular mechanisms (6). The standard 
treatment regimen for patients suffering from advanced 
intrahepatic cholangiocarcinoma represents a combination 
of gemcitabine and cisplatin (7). Compared to gemcitabine 
monotherapy, combined treatment with cisplatin resulted 
in a significant increase in overall survival (OS) (11.7 vs. 
8.1 months, P<0.001) as well as progression free survival 
(PFS) (8.0 vs. 5 months, P<0.001) in a recently published 
randomized phase III trial (7).

A retrospective analysis of Walter et al. suggested a 
defined subpopulation with advanced biliary tract cancer that 
is suitable for second line treatment (8). In this particular 
analysis, 25% of younger and physically fit patients received 
further chemotherapy, most frequently combination 
regimens. Disease control was observed in 43%, and 
PFS and OS was 2.8 and 7.5 months, respectively (8).  
There are only few additional studies providing evidence 
that second line treatment in advanced biliary tract cancer is 
efficient (9). 

Albumin-bound paclitaxel particles [nab-paclitaxel 
(Abraxane), Celgene] revealed antitumor activity as a 
single agent and synergistic activity in combination with 
gemcitabine in metastatic pancreatic cancer (10). In 
addition to pancreatic cancer, nab-paclitaxel was approved 
by the FDA and EMEA in the treatment of advanced breast 
cancer after failure of previous chemotherapy. Recently, 
the FDA also approved nab-paclitaxel combination therapy 
with carboplatin in non-small cell lung cancer. In preclinical 
studies, albumin-bound paclitaxel (nab-paclitaxel) showed 
antitumor activity as a single agent and had synergistic 
activity in combination with gemcitabine in murine 
models of pancreatic cancer (11,12). Especially in advanced 
pancreatic cancer, a disease in which many clinical phase 
III trials failed to show significant benefit of new agents, 
the introduction of nab-paclitaxel in combination with 

gemcitabine has become a novel standard treatment (11). 
Nab-paclitaxel was thereby found to enhance intra-tumoral 
concentrations of gemcitabine, thus leading to tumor 
shrinkage (12).

We retrospectively analyzed a single center registry 
of patients with advanced cholangiocellular carcinoma 
who received Nab-paclitaxel as second or third line 
treatment. We identified 12 patients who received nab-
paclitaxel in combination either with gemcitabine or with 
fluoropyrimidines. All patients were analyzed retrospectively 
for treatment efficacy in terms of disease control rate (DCR), 
PFS and OS. 

Methods

Study design

The study was conducted in accordance with the International 
Conference on Harmonization E6 requirements for Good 
Clinical Practice and with the ethical principles outlined in 
the Declaration of Helsinki (13).

This retrospective study was designed by the Comprehensive 
Cancer Study Group of the Medical University of Vienna.

Patients

Eligible patients had histologically confirmed diagnosis of 
intrahepatic cholangiocellular carcinoma (ICD-10: C22.1) 
that were non-resectable and metastatic. Measurable disease 
according to RECIST 1.1 criteria was required. Patients who 
received nab-paclitaxel after platinum-based treatment failure 
were eligible for analysis. Other eligibility criteria at baseline 
included an ECOG performance status of 0–2; a measured or 
calculated creatinine clearance of >60 mL·min−1; adequate bone 
marrow function indicated by a leukocyte count 3,000 mcL−1,  
absolute neutrophil count 1,000 mcL−1 and platelet count 
100,000 mcL−1; adequate hepatic function with a total 
bilirubin up to 1.5× the institutional upper limit of normal. 

Treatment plan and toxicity assessment

Patients were treated with a nab-paclitaxel based 
combination therapy after failure of a standard treatment 
regimen. Gemcitabine (1,000 mg per square meter of body-
surface area) or fluoropyrimidine were applied weekly for  
3 weeks in a 4-week cycle (d 1, 8, 15; q =28 d) in combination 
with nab-paclitaxel (125 mg per square meter of body-
surface area). 
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Toxicities were graded by the National Cancer Institute 
Common Terminology Criteria for adverse events version 4.0. 
Treatment with both drugs was held for grade 3 or 4 toxicity,  
and subsequently reduced in dose by 25%.

Disease assessment

Objective response was assessed every 8–12 weeks or after 3 

cycles of drug application using the Response Evaluation 
Criteria in Solid Tumors classification 1.1. PFS was 
calculated from the date of registration to the date of first 
observation of progressive disease (PD), death due to any 
cause or symptomatic deterioration. Patients known to 
be alive and progression free were censored at last date of 
contact.

Statistical considerations

Study population was characterized retrospectively in a single 
center analysis. Patients who were treated at the Department 
of Internal Medicine I, who suffer from biliary tract cancer, 
were evaluated by descriptive statistics. OS and PFS were 
analyzed with the use of SAS Enterprise Guide 6.1 and  
described as Kaplan-Meier curves.

Results

Patient characteristics

From 09/2012 to 04/2015, a total of 12 patients, comprising 
6 (50%) women and 6 (50%) men, were identified. Clinical 
characteristics are summarized in Table 1. The mean age of 
these patients was 54±12 years. All patients had an ECOG 
0–1 performance score, and all patients had metastatic 
lesions from which most were located in the liver (83%). 

First line treatment

Nine of 12 patients were treated with gemcitabine/cisplatin 
as first line treatment. One patient received gemcitabine 
in combination with oxaliplatin and 1 patient received 
FOLFOX (Table 2). From all 12 patients, five received nab-
paclitaxel as 2nd (42%), and 7 patients as 3rd (58%) line 
treatment. In 6 (50%) patients, nab-paclitaxel was combined 
with gemcitabine, in 6 (50%) patients, nab-paclitaxel was 
combined with a fluoropyrimidine based chemotherapeutic 
regimen (Table 3).

Toxicities

Among the 12 patients, fever was documented in 3 patients 
(25%; Table 4). Two patients (17%) developed edema and 
neuropathy, respectively. Other toxicities described during 
the observation time were anemia, headache, thrombosis, 
ototoxicity and vertigo (all n=1; 8%). All side effects were 
rated mild (grade 1 or 2; Table 4).

Table 2 Pre-treatment regimen of patients

Pre-treatment 1st 2nd

Gemcitabine/cisplatin 9 0

FOLFOX 1 2

Gemcitabine/carboplatin 0 1

Gemcitabine/oxaliplatin 1 2

Folfirinox 1 0

Table 3 Therapy setting of patients under nab-paclitaxel treatment

Nab-paclitaxel therapy setting n %

Nab-paclitaxel 2 line 5 42

Nab-paclitaxel 3 line 7 58

Gemcitabine/nab-paclitaxel 6 50

FU/nab-paclitaxel 6 50

Table 1 Treatment characteristics of intrahepatic biliary tract 

cancer patients

Characteristics n %

Patients 12 100

Women 6 50

Men 6 50

Mean age 54±12

ECOG

0 4 33

1 8 67

Smoker

Yes 3 25

No 9 75

TNM: stage IVB 12 100
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Clinical efficacy 

All 12 patients were eligible for response, with 1 patient 
achieving complete remission (CR) and 2 patients achieving 
partial remission (PR) resulting in an overall response 
rate (ORR) of 25%. Stable disease (SD) was observed in 
7 patients (58%) and PD in 2 (17%). Thus, the DCR was 
83% (Table 5). The median time of survival after diagnosis 
of advanced disease was 21.5 months (Figure 1), whereby  
3 patients were alive at the date of censoring (04/01/2015). 
Median OS after initiation of nab-paclitaxel treatment 
was 9 months (2.1–28.4 months; Figure 2). Median PFS 
after initiation of nab-paclitaxel application was 6 months  
(2.1–19.5 months; Figure 3, Table 6).

Discussion

Chemotherapy-treated biliary tract cancer patients showed 
enhanced OS and increase in quality of life when compared 
with patients receiving best supportive care alone as first-
line palliative treatment (14). 

Recent advances in the treatment of malignant tumors 
implicated the introduction of biological therapies including 
monoclonal antibodies and tyrosine kinase inhibitors (15). 
However, in locally advanced as well as metastatic biliary 
tract cancer, such novel therapeutic approaches failed to 
provide clinical benefit (16,17). In adenocarcinoma of the 

Table 4 Adverse events observed during nab-paclitaxel treatment

Toxicity n=12 %

Fever 3 25

Oedema 2 17

Anaemia 1 8

Headache 1 8

Neuropathy 2 17

Thrombosis 1 8

Otoxicity 1 8

Vertigo 1 8

Table 5 Tumor response to nab-paclitaxel treatment

Response rate n=12 %

CR 1 8

PR 2 17

SD 7 58

PD 2 17

ORR 3 25

DCR 10 83

CR, complete remission; PR, partial remission; SD, stable 
disease; PD, progressive disease; ORR, overall response rate; 
DCR, disease control rate.

Figure 1 Kaplan-Meier estimates of overall survival (OS) from 
initial diagnosis of patients with biliary tract cancer.

Figure 2 Kaplan-Meier estimates of overall survival (OS) in 
patients with biliary tract cancer upon initiation of nab-paclitaxel 
treatment.
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biliary tract, overexpression of the epidermal growth factor 
receptor (EGFR) or the vascular endothelial growth factor 
receptor (VEGFR) have been found in approximately 
27% and 59%, respectively (16). Clinical phase II trials 
of sorafenib (400 mg BID) or erlotinib (100 mg daily) in 
patients with advanced biliary cancer, however, failed to 
show a meaningful benefit (18). The addition of cetuximab 
to standard chemotherapy in the BINGO trial also failed to 
reveal benefit when compared to chemotherapy only (19). 

As gemcitabine is part of the first line therapy to treat 
patients suffering from biliary tract cancer and nab-
paclitaxel was described to support gemcitabine effects on 
OS in pancreatic cancer, we aimed to evaluate the effects 
of nab-paclitaxel in the treatment of cholangiocellular 
carcinoma. Following failure of first line treatment no 
second line therapy has been established in clinical routine. 
Recent systematic reviews of second line chemotherapies 
in cholangiocarcinomas suggested a cohort of patients, 
which may benefit from further chemotherapeutic 
treatment with an increase in OS (20). In phase II second-
line chemotherapy trials, patients were treated with 
various drugs including docetaxel or erlotinib (17), 5-FU 
in combination with doxorubicin and mitomycin C (21), 
irinotecan (22) or targeted therapies like everolimus (23) 
or imatinib (24). Median OS for second line treatment in a 
systematic review including 20 studies was 7.2 months (95% 
CI, 6.2–8.2), while median PFS was 3.2 months (20). While 
different mono- as well as combination chemotherapies and 
tyrosine kinase inhibitors were tested for their biological 
activity in this setting, we provided first evidence that 
Nab-paclitaxel in combination with chemotherapy may be 
beneficial after failure of platinum-based treatment. Results 
indicate a median OS, following initiation of nab-paclitaxel 
salvage treatment, of 9 months and a PFS of 6 months. 
The therapeutic potential of nab-paclitaxel in combination 
with gemcitabine or fluoropyrimidine as second or third 
line treatment was underlined by the fact that 83% of our 
patients showed disease control. Notably, the subset of 
patients described here had a median OS since diagnosis of 
non-resectable disease of 21.5 months. The experimental 
nab-paclitaxel combination therapy was associated with  
only few and mild side effects such fever (25%) and 
neuropathy (17%).

The study has several limitations. It was a non-randomized 
and retrospective analysis of a single institutional registry. 
The small number of patients identified, are lacking 
an adequate control group and all patients had a good 
performance status (ECOG 0–1). However, to the best of 
our knowledge this is the first report describing a clinical 
benefit of nab-paclitaxel in metastatic cholangiocellular 
carcinoma. Therefore, a first presentation of this substance 
as a possible treatment regimen is significantly relevant. 
While NCT 02392637 is currently investigating the 
therapeutic potential of gemcitabine plus nab-paclitaxel in 
first line treatment, additional randomized trials are needed.

Table 6 Overall survival since diagnosis (upper panel), progression 
free survival since nab-paclitaxel treatment (middle), overall survival 
since nab-paclitaxel therapy (lower panel)

Survival rate Days Month

OS (all)   

Mean 659 22

Median 644.5 21.5

PFS (since nab-paclitaxel)   

Mean 221 7.4

Median 181 6

OS (since nab-paclitaxel)   

Mean 284 9.5

Median 270 9

OS, overall survival; PFS, progression free survival.

Figure 3 Kaplan-Meier estimates of progression free survival 
(PFS) in patients with biliary tract cancer upon initiation of nab-
paclitaxel treatment.
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