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Introduction

Intrahepatic cholangiocarcinoma (ICC) is the second most 
common primary liver cancer and it has been increasing 
in incidence and mortality (1,2). This increase can be 
at least partially attributed to our improved ability to 
accurately diagnose ICC and differentiate it from other 
adenocarcinomas (3). 

Unlike hepatocellular carcinoma (HCC) which arises 
in the setting of chronic liver disease [i.e., from viral 
hepatitis, alcohol abuse, and/or nonalcoholic steatohepatitis 
(NASH) (4)], ICC often occurs in patients with no existing 
risk factors. Therefore, the application of prevention or 
screening strategies is not feasible. Consequently, unlike 
HCC where the status of the underlying liver parenchyma 
condition is crucial in the selection between resection versus 

transplantation, ICC usually does not appear in a cirrhotic 
environment making surgical resection the mainstay of 
treatment. 

Hepatic resections can now be performed safely in 
tertiary centers with minimal mortality and acceptable 
morbidity (5,6). The 5-year survival rate for patients who 
undergo resection with curative intent however is only 
21% to 35% in the largest series (7-10). Most patients 
suffer from disease recurrence, and the majority of these 
recurrences occur within the liver itself (11). Due to the lack 
of phase 3 trials there is no established adjuvant treatment. 
Extrapolating treatment strategies from advanced biliary 
cancer, gemcitabine based regimens are usually utilized in 
the adjuvant setting, most often as a doublet with cisplatin 
or oxaliplatin (12,13). 

The technique of hepatic resection itself is changing. 
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Minimally invasive hepatic resections are increasingly being 
utilized for the treatment of primary and metastatic liver 
cancer. Their advantages of faster recovery, decreased pain 
and better cosmetic outcome coupled with comparable 
morbidity, mortality and oncologic outcomes has made 
minimally invasive hepatic resection a desirable option. 

For advanced ICC, locoregional treatments are 
increasingly being utilized in an effort to control the liver 
disease. However, their application has never been studied in 
phase 3 clinical trials making their use limited. Small studies 
have described varying degrees of effectiveness (14-16).  
New treatment modalities such as proton beam therapy 
(PBT) have started to emerge in an effort to control liver 
disease effectively.

Even though the changes in systemic chemotherapy 
are not a primary aim of this article, highlighting some 
recent changes is important. After the introduction of 
the gemcitabine/cisplatin doublet as a gold standard for 
advanced biliary cancer (12) our increasing knowledge of the 
genetics of biliary cancer helps us adopt a targeted approach 
and introduce new agents to the existing gemcitabine based 
regimens for improved outcomes (17).

Methods

A literature search was conducted using PubMed and the 
most recent literature regarding treatment of resectable and 
advanced unresectable ICC was reviewed. Selected studies 
were utilized for this review based on their significance and 
innovation. 

Early intrahepatic cholangiocarcinoma (ICC): 
surgical resection 

Surgical resection represents the mainstay of treatment 
for patients with early ICC. However, only 20–40% of 
patients with potentially operable disease are offered 
surgical resection (14). Furthermore, patients who undergo 
resection with curative intent experience recurrences and a 
poor 5-year survival of 21–35% (7-10,18). 

Most of the large surgical studies are multi-institutional 
given the rarity of the disease. Common characteristics of 
the largest modern series are: major hepatic resections in 
70–86%, large tumors with median sizes of 5.5–7.7 cm and 
lymph node metastases in 22–37% (7-10). Recurrence has 
been reported to occur in up to 50–60% of patients with 
a median-disease free survival of 26 months (15). Factors 
associated with tumor recurrence and survival in the largest 
series include multiple tumors, vascular invasion, and lymph 
node metastases (Table 1) (7-10). 

Lymphadenectomy

The role of routine lymphadenectomy during hepatic 
resection for ICC represents still an issue of debate. 
Lymph node disease seems to occur in 22–37% and is 
associated with a worse median survival (7,15). Opponents 
to routine lymphadenectomy outline the lack of any proven 
therapeutic benefit associated with this procedure along 
with a risk of complications (19).

Besides its prognostic role it seems that lymphadenectomy 

Table 1 Selected large resection series 

Author, year N
Major hepatic 

resection

Tumor  

size

Lymphadenectomy/

lymph node disease

Overall survival 

(5-year)
Prognostic factors

De Jong  

et al./2011 (7)

449 76 6.5 55/30 31 Multiple tumors, vascular invasion, 

lymph node disease

Ribero  

et al./2012 (8)

434 70 6 86/26 33 High CA19-9, multiple tumors, lymph 

node disease

Wang  

et al./2013 (9)

367 72 5.5 100/22 35 High CEA, CA 19-9, large size, 

multiple tumors, lymph node disease, 

vascular invasion, direct invasion, local 

extrahepatic metastasis

Jiang et al./ 

2011 (10)

344 100/100 21 High CEA, CA 19-9, large size, 

multiple tumors, lymph node disease, 

vascular invasion, direct invasion, local 

extrahepatic metastsis
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can potentially serve to select patients for adjuvant treatment. 
Patients with nodal positive disease seem to benefit the 
most from adjuvant treatment (20). 

Adjuvant treatment 

Given the lack of phase 3 clinical trials regarding adjuvant 
treatment after resection with curative intent, the current 
practice extrapolates data from advanced biliary cancers (12). 

We reported our experience on adjuvant treatment in 
a modern series of resections with curative intent (21). 
One third of patients received adjuvant treatment most 
frequently with gemcitabine based doublet regimens. 
Factors associated with adjuvant treatment administration 
were younger age and advanced tumor (positive lymph 
nodes or surgical margins). Patients with nodal disease 
appeared to have a survival benefit. 

Miura et al. reported on 2,751 patients from the National 
Cancer Database who received adjuvant treatment between 
1998–2011 (20). In this study younger age, advanced tumor 
stage, R1/R2 margins and lymph node metastasis were 
associated with chemotherapy administration similar to our 
study. This study did not have details on the chemotherapy 
regimens, the sequence of treatments, pathology and 
operative characteristics and recurrences of the tumors. 
However, a survival benefit of adjuvant chemotherapy was 
found for ICC patients with nodal metastasis, advanced 
tumor stage, and positive resection margins. In a similar 
study utilizing data from the National Cancer Database 
on 638 patients who underwent resection the presence of 
positive surgical margins and positive nodes appeared to 
predict those patients who experience a survival benefit 
from the administration of adjuvant therapy (22).

Minimally invasive surgery for intrahepatic 
cholangiocarcinoma (ICC)

Laparoscopic and robotic approaches are increasingly being 
utilized in liver surgery. Although the amount of existing 
data is limited, there is growing evidence that minimally 
invasive operations are associated with lower perioperative 
morbidity with the same oncologic outcomes (23). These 
comparable results are seen when a surgeon has overcome 
his/her learning curve, similar to other laparoscopic 
procedures (24). Minimally invasive major hepatic resections 
are becoming more and more common as experience is 
being accumulated (23,25). Advantages which are frequently 
associated with laparoscopic surgery in general, such as 

less analgesia, smaller incisions, better cosmetic result, and 
faster recovery are applicable to liver resections as well. 

Although the first international consensus on laparoscopic 
liver surgery suggested that the primary indication for 
laparoscopic approaches are single lesions 5 cm or less 
in peripheral segments (26), in experienced hands more 
extended resections can be performed with acceptable 
perioperative morbidity and mortality (27,28). The CO2 
pneumoperitoneum provides some control of back-bleeding 
during liver resection (29). Major bleeding might be 
difficult to control laparoscopically and also is associated 
with specific risks related to laparoscopy such as gas 
embolism (23). Hand-assisted laparoscopic surgery (HALS) 
and the hybrid method can be used when intraoperative 
difficulties are being encountered and they may decrease 
the rate of conversion to an open procedure (25). HALS 
is also considered safer when training surgeons to perform 
laparoscopic liver resections (LRR).

With regards to the long term oncologic outcome a 
review of the international experience with LRR found 5-year 
survival rates comparable to open hepatic resections (23). 
A meta-analysis of studies focusing on long term outcome 
also reported similar findings (30). With regards to ICC 
specifically, Uy et al. in a comparison between laparoscopic 
and open surgery for ICC found similar 3- and 5-year 
disease free and overall survival rates (31). 

The experience with robotic liver resections, albeit 
smaller, seems to be associated with comparable perioperative 
outcomes to laparoscopic and open approaches, but more 
studies on long term oncological outcomes are needed 
(32,33). Robotic surgery is associated with some intrinsic 
benefits. Visual advantages include 3-dimensional view, 
improved depth perception, and a magnification capability. 
Other technical advantages include the use of articulating 
instruments, increased degrees of freedom, and filtration 
of the tremor (34). In the few existing comparative studies, 
robotic operations appear to be equally effective with 
open and laparoscopic operations with some authors 
supporting that it allows for better suturing in confined 
spaces, facilitating for example biliary reconstruction (35). 
In a recent review of robotics for oncologic operations, it 
was shown that robotic surgery is widely used for a variety 
of operations and they may offer short-term benefits 
with comparable safety and oncologic outcomes (36). 
Prospective, randomized, comparative studies are needed 
before any definite statements can be made, especially 
in light of a significant cost difference for the robot in a 
climate of cost cutting measures.
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The recent international consensus conference on 
laparoscopic liver surgery attempted to review the current 
status of LRR and provide recommendations for its use and 
development (37). Utilizing the existing reported worldwide 
experience and categorizing the existing data based on 
GRADE (38) and the stage of development of the various 
laparoscopic procedures using the Balliol classification of 
IDEAL (39). This consensus concluded that minor (two 
Couinaud segments or less) LRRs have become standard of 
practice and major LRRs are still innovative procedures and 
their cautious introduction is recommended. Laparoscopic 
outcomes were not inferior in terms of short-term outcomes 
and overall survival and were found to be superior in terms 
of postoperative complications and shorter length of stay. 
Based on the existing data the oncologic outcomes appear 
to be comparable to open hepatic resections. A summary 
of the most important recommendations based on short 
and long term outcomes from the second international 
consensus conference is demonstrated in Table 2.

It cannot be emphasized enough that the reports of LRR 
and robotic liver resections (RLR) come from high-volume, 
specialized centers, where surgeons with an extensive 
experience in both open and minimally invasive surgery are 
operating on highly selected patients. 

Advanced intrahepatic cholangiocarcinoma (ICC) 
intra-arterial therapies (IATs)

ICC unlike HCC is typically hypovascular, which makes 
the delivery of therapies more challenging. Hepatic artery-

based therapies are based on the dual blood supply of the 
liver. Normal liver parenchyma derives approximately 75% 
of its blood from the portal vein whereas liver tumors (both 
metastatic and primary) derive 80% to 100% of their blood 
supply from the hepatic artery (40). Thus by utilizing the 
hepatic artery, treatments can be delivered effectively into 
the tumor bed while minimizing toxicity to the healthy 
liver parenchyma. The different types of hepatic artery 
based treatment modalities that have been utilized for ICC 
include the following: hepatic arterial infusion (HAI), bland 
embolization, transarterial chemoembolization (TACE) and 
radioembolization. 

One important topic in advanced ICC is the need of 
standardization of tumor response to therapy. Current 
accepted criteria for tumor response include Response 
Evaluation Criteria in Solid Tumors (RECIST), modified 
RECIST (mRECIST), and the European Association for 
the Study of the Liver (EASL) criteria (Table 3). RECIST is 
based on tumor size reduction, mRECIST on the longest 
viable tumor dimension, and EASL on the viable tumor 
reduction in an area of enhancement.

The European Association for the Study of the Liver 
recommended a modification of the RECIST criteria in 2000 
to take into account tumor necrosis induced by treatment (42). The 
concept of viable tumor (defined as uptake of contrast agent in 
the arterial phase of dynamic CT or MRI) was introduced 
and the modified RECIST (mRECIST) criteria were based 
on its change in size (43). Bi-dimensional reductions in 
viable tumor can be assessed using dynamic imaging (44). 

Table 2 Summary of selected recommendations on laparoscopic liver surgery (from second international consensus conference) (37)

Minor LLRs Outcomes

Short-term

Operative mortality Laparoscopic outcomes are not inferior

Postoperative complications Laparoscopic outcomes are superior in some areas and do not appear different in 

other areas

Margin negativity in malignant diseases Laparoscopic outcomes are not inferior

Length of stay Laparoscopic outcomes are superior

Long-term 

Overall survival Laparoscopic outcomes are not inferior

Operative mortality Laparoscopic outcomes are not inferior

Postoperative complications Laparoscopic outcomes are not inferior

Margin negativity in malignant diseases Laparoscopic outcomes are not inferior

Length of stay Laparoscopic outcomes are superior
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Hepatic arterial infusion chemotherapy (HAI) (regional 
chemotherapy, transcatheter arterial chemoinfusion) 

HAI delivers high concentrations of chemotherapeutic 
agents directly to the liver utilizing a catheter in the hepatic 
artery. A variety of agents have been utilized including 
floxuridine (FUDR) (45), mitomycin C (46), epirubicin with 
cisplatin (47) and 5-fluorouracil (5-FU) (48). 

In the US most of the existing experience involves the use 
of FUDR, which has approximately 95% first-pass clearance. 
This allows for high concentrations of chemotherapy to be 
delivered to the liver, minimizing systemic toxicity (49).

The Memorial Sloan Kettering group published two 
phase II randomized controlled trials with the use of 
floxuridine with or without bevazizumab (45,50). In the first 
trial (45) reporting on 26 patients with locally advanced ICC 
the use of dynamic contrast-enhanced magnetic resonance 
imaging (DCE-MRI) was found to correlate with survival. 
In the second trial (50) reporting on 18 ICC patients the 
addition of bevacizumab did not improve response or 
survival but was associated with significant biliary toxicity. 

Therefore FUDR with bevacizumab was abandoned. In a 
recent update on the 44 ICC patients from these two trials (51), 
98% of patients either responded or had stable disease and 
experienced a median survival of almost 30 months with 
23% of patients surviving more than 3 years. 

Chemoembolization (TACE)

Bland particle embolization is based on the injection of 
small particles (40–120 mm) into the arterial supply of the 
tumor causing terminal vessel blockade and subsequent 
ischemic necrosis. TACE involves the injection of 
microspheres loaded with a chemotherapeutic agent 
(most commonly doxorubicin) into the tumor via the 
hepatic artery. Chemoembolization results in a cytotoxic 
and ischemic effect on the cancer cells, and in many 
institutions has largely replaced plain embolization (52). 
The advantages of this technique include the ability to treat 
multiple tumors, match the particle sizes to the vascular 
characteristics of the tumor, limited toxicity and ability to 
repeat the procedure (53).

Table 3 Criteria for tumor response 

Criteria Target lesions

Response Evaluation 

Criteria in Solid 

Tumors (RECIST) 

CR: disappearance of all target lesions and reduction in the short axis measurement of all pathologic lymph 

nodes to ≤10 mm

PR: ≥30 percent decrease in the sum of the longest diameter of the target lesions compared with baseline

PD: ≥20 percent increase of at least 5 mm in the sum of the longest diameters of the target lesions 

compared with the smallest sum of the longest diameter recorded

OR: the appearance of new lesions including those detected by FDG-PET

SD: neither PR nor PD

Modified RECIST 

(mRECIST) 

CR: disappearance of any intratumoral arterial enhancement in all target lesions

PR: at least a 30% decrease in the sum of diameters of viable (enhancing) target lesions, taking as 

reference the baseline sum of the target lesions

PD: ≥20% increase in the sum of the diameters of viable target lesions recorded since treatment initiation, 

or development of a new lesion(s)

SD: neither PR nor PD

EASL CR: disappearance of all intratumoral arterial enhancement

PR: ≥50% decrease in the total tumor load of all measurable lesions (sum of the arterially enhancing areas, 

longest diameters multiplied by longest perpendicular diameters) determined by two observations, at least 

four weeks apart

PD: ≥25% increase in the size of one or more arterially enhancing areas or development of a new lesion(s)

SD: neither PR nor PD

RECIST, Response Evaluation Criteria In Solid Tumor; EASL, European Association for the Study of the Liver; mRECIST, modified 

Response Evaluation Criteria in Solid Tumors (41).
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In 2006, the Society of Interventional Radiology published 
a consensus statement (54) on chemoembolization of hepatic 
malignancies. Specifically, for ICC chemoembolization was 
considered a viable option for well compensated patients 
with unresectable cholangiocarcinoma. 

Gusani et al. (55) reported on 42 patients treated with 
TACE using gemcitabine as the intra-arterial drug (alone, 
18/42), as well as combining or following with cisplatin 
and/or oxaliplatin (24/42). The median overall survival was 
9.1 months from the date of the procedure. Burger et al. (56)  
reported on patients treated with one or more cycles of 
TACE between 1995 and 2004 at Johns Hopkins Hospital. 
The median survival was 23 months. The investigators 
suggested that TACE was effective at prolonging the overall 
survival of patients with unresectable cholangiocarcinoma. 
Kim et al. (57) treated 49 patients with unresectable ICC 
with a mixture of techniques: using TACE and/or TACI. 
Twenty-one patients underwent only TACE (cisplatin, 
gelform, lipiodol), 13 patients underwent only TACI 
(cisplatin alone), and 15 patients underwent both TACE 
and TACI. The median survival periods from the time of 
diagnosis were 12 months.

Radioembolization

Radioembolization utilizes yttrium-90 (Y90) loaded 
microspheres administered into the hepatic artery and acts 
through the emission of beta radiation. The treatment 
takes place over weeks due to the long half-life (58). The 
therapy is well tolerated, the beads are of small size and 
subsequently the embolic effect and occurrence of post-
embolization syndromes are low. However, there is risk 
of shunting of radioactive particles into the lung causing 
pulmonary fibrosis and radiation related liver toxicity (59). 
Expertise with the technique is needed as any particles 
situated more than 3 mm from the tumor, will not have a 
direct antitumor effect (60).

Small studies with approximately 20 patients demonstrate 

an overall median survival of 9–22 months for patients with a  
good performance status and peripheral tumor type (61-64).

Studies comparing different treatments

Most of the studies on IATs are limited to small size and 
single institution setting (Table 4). A retrospective multi-
institutional study that included 198 patients reported 
on the safety and efficacy of IATs [TACE (65%) and 
Y90 (23%)]. The median overall survival was 13.2 months 
and it was similar between the two treatments (65). Kim 
et al. reporting on 49 patients with unresectable ICC who 
received either TACE or TACI reported a median survival 
of 12 months with tumor vascularity being the only 
independent predictor associated with response (57). Boehm 
et al. in a recent meta-analysis comparing the existing data 
on HAI, TACE, DEB-TACE and Y90 for unresectable 
ICC found the highest median OS for HAI (22.8 months) 
versus 13.9 months for Y90, 12.4 months for TACE and  
12.3 months for DEB-TACE. The authors concluded 
that for unresectable ICC HAI offered the best outcomes 
in terms of tumor response and survival, but the therapy is 
limited due to toxicity (16). 

Other therapies for advanced ICC 

Stereotactic radiotherapy

Stereotactic radiotherapy is based on delivery of radiation to 
the tumor via computer modeling, while sparing the normal 
liver parenchyma. Consequently, it is a well tolerated, 
outpatient procedure. Ibarra et al. in a series of 32 patients 
from 4 institutions, reported a median overall survival 
of 11 months (66), similar to a recent phase I study in  
10 patients with unresectable ICC (67). Zeng et al. reported 
on 45 patients with unresectable ICC, 22 of whom received 
external-beam radiation therapy resulting in a 2-year 
survival of 19% (68).

Table 4 Largest studies in locoregional treatments

Type, author N Treatment regimen PR/SD (%) OS Grade 3/4 toxicities (%)

HAI, Konstantinidis et al. 44 FUDR 98 29.3 22.7

TACE, Vogl et al. 115 MMC, gemcitabine, cisplatin 66.1 13 0

DEB-TACE, Kuhlman et al. 26 Irinotecan, DEB 46 11.7 42

Y90, Hoffmann et al. 33 Y-90 88 14.9 15

HAI, hepatic arterial infusion; FUDR, floxuridine; TACE, transarterial chemoembolization.
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Photodynamic therapy (PDT)

PDT is a two-stage treatment. A photosensitizer is given 
systemically and taken up by the cancer cells. Most 
photosensitizers are modified hematoporphyrins. Normal 
tissue is unaffected as it does not take up the photosensitizer 
nor is it subsequently exposed to light. Endoscopic direct 
illumination of the tumor bed with a specific wavelength of 
light resulting in the activation of the porfimer, generating 
oxygen free radicals , which results in ischaemic cancer cell 
death (69). Tissue penetration which can be achieved is 
approximately 4 mm and hence it is regarded as a palliative 
option (69).

Ortner et al. (70) reported on 39 patients who were 
randomized to receive stenting or stenting with PDT for 
advanced disease and poor performance status that precluded 
chemotherapy. The study was terminated early as there was 
significant survival benefit for PDT (493 vs. 98 days).

Emerging therapies-proton beam therapy (PBT)

The application of PBT for gastrointestinal cancers and 
particularly liver cancer is gaining increasing attention. 
Protons have a favorable irradiation profile compared to 
conventional X-rays and consequently they allow for better 
sparing of organs at risk, as well as reduction in integral dose 
to the patient giving them dosimetric advantages compared 
to photons (71,72). This allows the delivery of potentially 
curative doses to the target tumor, without increased risk 
of radiation induced liver toxicity. Preservation of non-
cancerous liver parenchyma is particularly advantageous 
for primary liver tumors in the presence of cirrhosis or a 
heavily pretreated liver. 

The biological effectiveness of protons relative to 
photons [defined as relative biological effectiveness (RBE)] 
is usually estimated as 1.1 (73). High-dose PBT therapy can 
be safely combined with locoregional or systemic therapies, 
and incorporated in combined treatment regimens (74).

Ohkawa et al. reported on 20 patients treated with 
PBT (12 for cure and 8 for palliation). Median survivals of  
27.5 months and 9.6 months respectively were reported (75). 
The Massachusetts General Hospital experience with PBT 
in primary and metastatic liver tumors was first reported in 
a prospective feasibility study in 15 patients demonstrating 
effectiveness and acceptable toxicity profile of the treatment (76). 
In a subsequent multi-institutional phase 2 trial reporting 
on 43 ICCs grade 3 RT-related toxicity was 14%, median 
progression free survival was 10 months and median overall 

survival was 23 months (77). These promising results are 
adding a new weapon in the armamentarium against ICC 
which can be combined with other treatment modalities.

Systemic chemotherapy

The dublet of gemcitabine/cisplatin was established as a 
gold standard for advanced biliary cancer after the ABC 
trial demonstrated a benefit over gemcitabine alone in 
progression free survival and overall survival (12). Another 
gemcitabine based dublet, gemcitabine and oxaliplatin 
(GemOx) leads to similar response and survival rates (13).

Recent genetic studies provide more information about 
the genetic background of these tumors and help identify 
potential therapeutic targets (78-80). Exome sequencing of 
liver fluke-associated tumors revealed TP53 (44%), KRAS 
(17%), SMAD4 (17%), MLL (15%) as the most frequently 
mutated genes (81). In a recent multi-institutional genomic 
profiling study, including our institution, utilizing resected 
ICC tumor specimens from 200 patients from 7 centers 
found that most somatic mutations were met in low 
frequency and only IDH1 and KRAS were mutated in 
>5% (15.5% and 8.6% respectively) (79). Mutant IDH 
seems to block liver progenitor cells from undergoing 
hepatocyte differentiation and promotes biliary cancer as 
we demonstrated in a novel genetically engineered mouse 
model of IDH-driven biliary cancer (82). 

Other studies have shown that the epidermal growth 
factor receptor (EGFR) gene is involved in the pathogenesis 
of biliary tract cancer in 38–100% of patients (83,84). 
Unfortunately, anti-EGFR antibodies failed to consistently 
demonstrate a survival benefit (85,86). A phase III study 
in South Korea, involving 11 hospitals and a total of  
268 patients with advanced biliary tract cancer, compared 
the combination of GemOx with or without erlotinib. 
Overall survival was equal in both groups at 9.5 months (17).  
An analysis of the ICC patients revealed a greater increase 
in the progression free survival with the addition of erlotinib 
(5.9 versus 3 months).

The vascular endothelial growth factor (VEGF) is the 
most potent angiogenic factor expressed in ICC (87). The 
combination of GemOx and bevacizumab was evaluated in a 
phase II trial of 35 patients with a median PFS of 7.0 months,  
and OS of 12.7 months (88). Another phase II study 
reporting on 43 patients with advanced cholangiocarcinoma 
and 10 patients with gallbladder cancer who received 
erlotinib plus bevacizumab reported an overall survival of 
9.9 months (89). We reported a phase II trial with the use of 
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cabozantinib (XL-184), a dual VEGF receptor and c-MET 
small molecule inhibitor, for unresectable or metastatic 
cholangiocarcinoma (18 ICC patients) with progression of 
disease after 1 or 2 lines of systemic chemotherapy (90). In 
this unselected population with advanced disease resistant 
to prior systemic chemotherapy the results were limited 
(median progression free survival 1.77 months, median 
overall survival 5.2 months), and the rate of grade 3 and 4 
toxicities was high (79%) leading to study early termination.

Conclusions

ICC is increasing in incidence and mortality. Surgical 
resection is the mainstay of therapy, however the majority 
of patients present with advanced unresectable cancers. 
For patients who undergo resection with curative intent 
lymphadenectomy offers prognostic information and can 
act as a selection tool for patients who would benefit from 
chemotherapy. Even patients who undergo resection with 
curative intent experience frequent recurrences and a dismal 
prognosis. Thus improvements in the adjuvant treatment 
are urgently needed. 

Locoregional and systemic therapies are evolving. IATs 
are used more frequently and can act synergistically with 
systemic chemotherapy. The current standard of care for 
systemic chemotherapy remains the doublet of gemcitabine and 
cisplatin as the addition of biologic agents has failed to lead to 
significant improvements in survival so far. New therapeutic 
modalities such as PBT are being introduced and show 
promising results. A better understanding of the biology of 
ICC will allow for more targeted treatments to be added to the 
existing chemotherapy regimens. A multidisciplinary approach 
will allow for the best combination of the current treatments 
and is the best hope for the development of new ones. 
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