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Should we incorporate ablative radiotherapy in standard treatment
of advanced intrahepatic cholangiocarcinoma?
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Cholangiocarcinoma still remains a rare neoplasm, but
the great and rapid increase in incidence, especially of
the intrahepatic form probably caused by exposure to
unsuspected but extremely widespread risk factors as
asbestos (1), makes it necessary that every oncologist
acquires the appropriate knowledge for management of
cholangiocarcinoma, a challenging disease in the oncology
landscape. As the diagnostic and therapeutic pathway for
cholangiocarcinoma can be declined in different modalities,
patients should early referred to a multidisciplinary team
in tertiary center where all diagnostic and therapeutic
tools are available and where there’s familiarity with
patients management algorithm (2). A recent study by
Tao and colleagues (3) suggests that a powerful new
weapon can be helpful in the management of intrahepatic
cholangiocarcinoma (IHCC). In their study the authors
used advanced techniques of radiation therapy (RT) in
patients with inoperable IHCC. The purpose of the
study was to deliver to these patients ablative doses of
radiation. Their technique was based on the use of intensity
modulated RT or passive scatter proton beam technique,
combined with image guided breath hold methods. The
RT technique has been further optimized through the use
of simultaneous integrated boost (SIB). The use of the SIB
allowed to administer a higher dose to the central region of
the tumor and to reduce the dose to surrounding healthy
organs. This study is particularly original in terms of used
technique. In fact, in patients with larger neoplasm, a boost
to the central part of the tumor was delivered, to a volume
defined as gross tumor volume—1 c¢m. The rationale of this
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choice was to administer a higher dose to the inner, hypoxic
and therefore radioresistant part of the tumor. It might be
objected that the internal target as defined by the authors
does not necessarily match with the hypoxic fraction. In
fact, the identification of the less oxygenated tumor sub-
volume would require functional/metabolic imaging
methods. We must remember that IHCC is a highly
heterogeneous tumor relatively to size (usually large since
discovered late) and to causal risk factors. This can impact
the response to systemic therapy (chemotherapy/molecular
targeted therapy) but also to radiotherapy (4). In the study
of Tao and colleagues a very high and truly “ablative”
dose was delivered in this way without significant toxicity.
This finding justifies further studies of dose escalation to
the inner and radioresistant tumor areas, as suggested for
example in H&N tumors. A treatment with ablative doses
selectively delivered within the tumor may be associated
with several advantages. Among these we can hypothesize
an improved response/downstaging, a better palliative
effect, and an immunoenhancing effect. The results were
encouraging. Median survival was 30 months and 3-year
survival was 44%. But the most interesting feature was the
correlation between biological equivalent dose (BED) and
survival. Actually, survival was significantly superior (P=0.02)
in patients with higher dose (BED >80.5 Gy: median not
reached) vs. lover dose (BED <80.5: 27 months). Three-
year survivals were 73% and 38%, respectively. Multivariate
analysis confirmed the favorable impact of higher doses
on local control and survival. Finally, the treatment was
relatively well tolerated with no documented cases of
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radiation-induced liver disease. Despite encouraging data,
the study has several limitations, highlighted by Brade and
Dawson (5). Among these limits should be highlighted
the retrospective design, the possible underestimation
of adverse events, and the lack of homogeneity of doses,
fractionation and chemotherapy regimens. Furthermore,
some administered doses (60 Gy in 2 Gy/fraction) are far to
be considered “ablative”. Finally, information on the results
in terms of clinical response and downstaging are lacking.
Therefore, this treatment seems to have some potentialities
ranging from a downstaging approach with neoadjuvant
intent until definitive treatment (such as occurs for prostatic
neoplasms). Actually, one of the most interesting discussion
topics proposed by the work of Tao er 4l. is the comparison
between ablative radiotherapy doses and surgery as
definitive treatment of IHCC. To date surgical approach
is the best treatment strategy in patients with potentially
resectable tumors. However, only about a third of patients
at time of diagnosis undergoes surgery with curative intent
because of local extent of disease, poor clinical conditions,
comorbidity and poor hepatic functional reserve (6,7).
According to the most recent data, median survival of
patients with IHCC undergoing radical surgery is about
30 months, with 3-year and 5-year OS of 45% and 35%,
respectively (7-12). Tao er 4l. obtained, in the subgroup of
patients treated with ablative radiotherapy doses, results
similar to those of patients receiving surgical treatment.
Certainly high radiation doses may increase local tumor
control and this study confirms the efficacy in terms of local
control of ablative RT in upper GI tumors (13,14). It is also
interesting the indirect comparison with chemotherapy
alone. In the treatment of advanced disease, chemotherapy
has an established role only in frontline setting (15), while
the role of a second line and the optimal regimen remains
to be determined (16). In addition the experience of our
tertiary center shows that there are only sporadic cases (<1%)
of durable complete response to chemotherapy alone.
However, few studies evaluated efficacy of chemotherapy
only in patients with IHCC. In the study by Kostantinidinis
et al. (17) on patients with locally advanced IHCC receiving
systemic +/— intrahepatic chemotherapy, median survival
was 24.1 months in patients with intrahepatic IHC alone.
Instead, in the study of Tao and colleagues, overall median
survival was 30 months. While in the metastatic disease the
standard of care is systemic chemotherapy with frontline
combination of gemcitabine and platinum derivate (cisplatin,
but also oxaliplatin) what is the most appropriate strategy
for patients with locally advanced cholangiocarcinoma is

© Translational Cancer Research. All rights reserved.

tcr.amegroups.com

S451

debated as there are different local treatments showing their
efficacy in association or not with systemic chemotherapy.
To date the positive results of high dose RT have been
achieved only in non-randomized studies such as Tao’s and
colleagues study. For this reason, current guidelines do
not include this type of treatment. For example, current
NCCN guidelines recommend as a primary option for
unresectable IHCC the gemcitabine/cisplatin combination
therapy (18). In the same guidelines the RT (secondary
option) is still represented by standard fluoropyrimidine-
based chemoradiation. The NCCN guidelines, finally,
consider the possibility of combining chemotherapy with
local therapies. However, these do not yet include ablative
RT but only other treatment techniques (RFA, TACE,
DEB-TACE, TACE drug-eluting Microspheres, TARE
with yttrium-90 microspheres) (18). In our opinion high
dose radiotherapy could be another “string to our bow”
against locally advanced unresectable IHCC, among
other different therapeutic arms as radiofrequency
ablation, yttrium-90 radioembolization and transarterial
chemoembolization that have shown their efficacy in
the local control of inoperable disease. For example
radiofrequency ablation appears to be effective in patients
with a single small (tumor diameter of 3—5 c¢m) intrahepatic
lesion, resulting in a median survival of 33-38.5 months and
a 3-year survival ranging from 43% to 83% (19-22).

An Italian group recently analyzed the largest
series of patients with IHCC treated with yttrium-90
radioembolization. Despite the heterogeneity and the
low number of cases, the results are encouraging: median
overall survival was 17.9 months and response rates were
20%, 60% and 70% according to RECIST 1.1, mRECIST
and EASL criteria, respectively (23). In order to choose
the best therapeutic strategy, a careful selection of patients
with locally advanced disease is a crucial point. Given the
retrospective nature of the work by Tao et /., we could not
exclude that patients able to receive higher doses of RT had
probably characteristics that improve their prognosis more
likely than patients treated with lower doses. Another issue
is the most appropriate method of combining radiotherapy
with systemic chemotherapy in patients with locally
advanced IHCC, even if high radiation doses providing
the best outcome in the study of Tao er /. may be not
simultaneously associated to chemotherapy. In this study
the majority of patients (89%) received chemotherapy
before RT but the type, the number of cycles, and the
duration of systemic therapies were not specified. In
conclusion it’s necessary to more accurately confirm the
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effectiveness of ablative RT and it remains to be determined
what’s the best setting of patients with IHCC where the
use of this technique is appropriate. It is not probable that
it can replace surgical resection as standard treatment of
operable patients. By contrast it could play a role in patients
inoperable for anatomical issues or poor performance
status and also in patients with postoperative intrahepatic
recurrences in which a second resection is rarely possible.
Another putative field of application of this technique
could be as a downstaging method in primary inoperable
lesions. In this view innovative combinations of new drugs
with ablative RT should be explored, maybe after a careful
analysis of molecular factors predicting the response to
chemotherapy (24). Ultimately the results of Tao’s studies
justify the design of randomized studies on the association
of chemotherapy and ablative RT in patients with locally
advanced, inoperable IHCC, supporting the use of high
dose regimen (67.5 Gy in 15 fractions) in the current NRG-
GIO001 trial, a randomized phase III study comparing the
addition of radiotherapy after 3 cycles of gemcitabine-
cisplatin chemotherapy to chemotherapy alone in patients
with unresectable, locally advanced IHCC. However, it
should be recognized the difficulties in organizing such
studies in relatively rare neoplasms such as IHCC (5).
Therefore, it’s time to even explore the possibility of
alternative trial designs, possibly based on the use of large
multi-institutional databases (5).
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