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Abstract

Trans-arterial therapies performed by interventional radiology, including chemoembolization and
radioembolization, have been increasingly utilized for the treatment of unresectable intrahepatic
cholangiocarcinoma. There is increasing evidence demonstrating the safety and efficacy of these interventions in
patients with advanced disease. This review provides an overview of trans-arterial chemoembolization and
radioembolization for unresectable intrahepatic cholangiocarcinoma, summarizes current evidence, and explores
future directions for locoregional therapies.
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INTRODUCTION

Cholangiocarcinoma is a primary hepatic malignancy that originates from the epithelial cells of the biliary
system. The incidence of cholangiocarcinoma is relatively low, representing only 3% of gastrointestinal
tumors". However, cholangiocarcinoma is the second most common primary hepatic malignancy, trailing
only hepatocellular carcinoma. Molecular mechanisms for the development of intrahepatic
cholangiocarcinoma are not well understood, but comparison of chromosomal aberrations between
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intrahepatic cholangiocarcinoma and hepatocellular carcinoma suggests that they share oncogenic
pathways”. There are multiple risk factors for developing cholangiocarcinoma, including cirrhosis related
to alcohol use, primary sclerosing cholangitis, chronic viral hepatitis, and biliary parasitic infection”. In
recent decades, the incidence of cholangiocarcinoma has been on the rise, particularly for intrahepatic

cholangiocarcinoma*.

Intrahepatic cholangiocarcinoma has a poor overall prognosis, with less than a 10% median 5-year survival
after diagnosis™. Ro surgical resection is a curative treatment option for intrahepatic cholangiocarcinoma.
The role of liver transplantation as a potential curative option for intrahepatic cholangiocarcinoma has also
been revisited in recent years'. However, the majority of patients are not eligible for resection at the time of
diagnosis and recurrent disease is common following surgery, often occurring in the remnant liver”*. Early
detection of intrahepatic cholangiocarcinoma is difficult since many patients do not develop symptoms in
the early stages.

Systemic chemotherapy has limited efficacy in patients with unresectable disease. First-line chemotherapy
with cisplatin and gemcitabine has demonstrated median survival of less than 12 months in multiple
studies”'”. Some improvement over these results has been seen with the addition of durvalumab to
gemcitabine and cisplatin in the TOPAZ-1 study, as well as gemcitabine, cisplatin, and nab-paclitaxel,
although this regimen has a high grade III/IV adverse event rate'"""”.. Recent advances have also been made
in targeted systemic therapy options against IDH1 and FGFR2 mutations for intrahepatic
cholangiocarcinoma'*". Treatment options offered by interventional radiology, including trans-arterial
radioembolization (TARE) and trans-arterial chemoembolization (TACE), are increasingly utilized in
current practice for unresectable diseases. Both TACE and TARE are minimally invasive procedures that
allow for endovascular delivery of chemotherapy or radiation selectively to liver tumors.

The rationale for TACE and TARE relies on the dual blood supply of the liver from the hepatic arteries and
portal veins. In healthy individuals, the liver receives approximately 75% of its blood flow from the portal
veins and 25% from the hepatic arteries"”. Hepatic tumors including hepatocellular carcinoma and
intrahepatic cholangiocarcinoma are predominantly vascularized by the hepatic arteries"”. This vascular
pattern allows trans-arterial interventions including chemoembolization and radioembolization to deliver
concentrated doses of chemotherapy or radiation directly to tumors while partially sparing normal liver
parenchyma and decreasing the risk of non-target systemic side effects.

This review provides an overview of trans-arterial chemoembolization and radioembolization for
intrahepatic cholangiocarcinoma, summarizes current evidence, and explores future directions for
locoregional therapies.

TRANS-ARTERIAL RADIOEMBOLIZATION FOR INTRAHEPATIC CHOLANGIOCARCINOMA
Overview

TARE is an endovascular intervention that delivers radioactive isotope-coated microspheres to tumors via
selective catheterization of the hepatic arteries"®. TARE may be performed in settings with interventional
radiology and nuclear medicine capabilities. Selective internal radiation therapy (SIRT) is another common
name for this procedure.

TARE was first described in 1965 and has demonstrated efficacy in the setting of primary and metastatic
hepatic tumors"™. Radioembolization is performed with microspheres impregnated with the radioactive
isotope Yttrium-90 (*Y), a high-energy beta emitter. *’Y decays to stable element Zirconium-90 with a half-
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life of 64.2 hours. Tumor necrosis is mediated by irreversible DNA damage caused by oxygen free radicals
generated by the beta radiation emitted by the radioactive microspheres. The radiation emitted by the
microspheres penetrates approximately 2.5 mm into the surrounding tissues, minimizing non-target
radiation exposure beyond microsphere deposition within tumor®***'.

While the goal of TARE is to selectively deliver high doses of radiation to tumors, there is a risk of non-
target radioactive microsphere deposition and associated side effects. The anticipated distribution of *Y
2l During the mapping
procedure, *"Technicium-macroaggregated albumin is delivered trans-arterially to the vessels supplying the
tumor, and SPECT-CT is performed to assess the distribution. In addition, extrahepatic vessels with
potential communication with the tumoral vessels are also interrogated and may be embolized if necessary

microspheres may be assessed with a “mapping” angiogram prior to treatment

to prevent non-target radiation. *"Tc-MAA particles and *’Y microspheres are approximately the same size,
so the distribution of injected **Tc-MAA may be used as a surrogate for the radiation treatment dose
distribution.

Non-target deposition of radioactive microspheres to the lungs or gastrointestinal tract may result in
radiation pneumonitis or enteritis***?. The mapping procedure performed with *™Tc-MAA prior to
treatment allows for quantification of potential non-target microsphere deposition to the lungs and bowel
and adjustments to the dose administration to limit the potential for radiation-induced complications. The
mapping procedure is typically performed 1 to 2 weeks prior to the later radioembolization procedure. In
Figure 1, the lung shunt fraction is being assessed following a mapping procedure prior to TARE treatment
of a right-sided intrahepatic cholangiocarcinoma. In addition, the mapping procedure helps define the
appropriate radiation dose to deliver to the tumor.

In Figure 2, we show illustrative images of the TARE workflow from an example patient who presented with
a large left-sided intrahepatic cholangiocarcinoma occupying the entirety of the left lobe with extension into
the right lobe and involving the porta hepatis.

Clinical efficacy of TARE

TARE has demonstrated clinical efficacy in the setting of unresectable intrahepatic cholangiocarcinoma.
Median overall survival has been reported between 9.3 and 22 months following TARE for unresectable
intrahepatic cholangiocarcinoma in several retrospective studies®". A 2015 meta-analysis with 298 patients
who underwent TARE for unresectable intrahepatic cholangiocarcinoma demonstrated a median survival of
15.5 months with a 3-month partial response rate of 28% and a stable disease rate of 54%"?. Similarly, a
study by Hoffman et al. reported partial response in 36% of patients and stable disease in 52% of patients at
3-month follow-up post TARE®. Increased overall survival post TARE was associated with ECOG
performance status of 0 to 1, increased radiation treatment dose, and evidence of tumor response on
imaging post treatment”*). A summary of studies examining TARE for intrahepatic cholangiocarcinoma is
included in Table 1. Factors associated with poor survival post TARE included impaired liver function
(elevated INR and bilirubin), elevated MELD post treatment, and increased time from diagnosis to TARE
treatment™.

Patients who undergo TARE for unresectable intrahepatic cholangiocarcinoma are sometimes able to be
down-staged to surgical resection post-treatment. Mouli et al. studied 46 patients who underwent TARE for
unresectable intrahepatic cholangiocarcinoma and found that 5/46 (11%) were able to qualify for surgical
resection due to partial treatment response following TARE"?. Patients who can be down-staged to surgical
resection post TARE have a significant survival benefit, with a study by Bourien et al. demonstrating a
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Table 1. Prior studies investigating TARE in treatment of intrahepatic cholangiocarcinoma

Author Study type Sample size Technique Outcomes
Rafi et al. (2012)"%* Retrospective n =19 TARE with y90 resin microspheres ~ Median OS = 11.5 months
Bargellini et al. (2020)P" Retrospective n =81 TARE Median OS =14.5 months
Saxena et al. (2010)1% Retrospective n =25 TARE with y90 resin microspheres ~ Median OS = 9.3 months
Hoffman et al. (2012)"*" Retrospective n =33 TARE with y90 resin microspheres ~ Median PFS = 9.8 months
Median OS = 22 months
Buettner et al. (2020)P% Retrospective n =114 TARE Median OS = 29 months
Gangi et al. 2018)"* Retrospective n =85 TARE with y90 glass microspheres  Median OS =12 months
Mouli et al. (2013)"* Retrospective n =46 TARE Median OS = 14.6 months (solitary disease)

TARE: trans-arterial radioembolization.

Figure 1. A patient with a right-sided intrahepatic cholangiocarcinoma undergoing a mapping procedure with " Tc-MAA prior to TARE.
(A) Coronal CT images demonstrating the intrahepatic cholangiocarcinoma in the right hepatic lobe; (B) Angiographic images in the
delayed arterial phase following contrast injection via the right hepatic artery with contrast opacification of the tumor; (C) SPECT-CT
performed following injection of °"Tc-MAA via the right hepatic artery, demonstrating radiotracer uptake in the distribution of the
tumor. TARE: trans-arterial radioembolization.

Figure 2. A patient with multifocal right-sided intrahepatic cholangiocarcinoma undergoing evaluation of lung shunt fraction prior to
TARE. (A) Coronal CT images demonstrating multiple lesions in the right hepatic lobe consistent with patient’s known non-resectable
intrahepatic cholangiocarcinoma; (B) Planar images performed in nuclear medicine following injection of " Tc-MAA via the right
hepatic artery demonstrate minimal radiotracer uptake to the lungs, which implies a low risk for radiation pneumonitis with TARE.
TARE: trans-arterial radioembolization.

median overall survival of 51.9 months in patients who were able to be down-staged to surgical resection
post TARE®. Similarly, a study with 136 patients who underwent TARE found that 8.1% were down-staged
to resection and 1.5% to transplant®’.
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Side effects of TARE

The side effect profile of TARE is typically minor, with most patients tolerating the procedure in the
outpatient setting. Mild symptoms of fatigue, nausea, and malaise are common in up to 20-40% of patients
post radioembolization, with these symptoms being referred to as “post-radioembolization syndrome”.
Non-target deposition of radioactive microspheres to the lungs and gastrointestinal tract is relatively rare,
but has the potential to cause gastrointestinal ulceration or radiation pneumonitis”®**”. Radioembolization-
induced liver disease (REILD) is another rare but potentially serious post-radioembolization complication.
REILD occurs due to excessive radiation exposure to normal hepatic parenchyma and the risk for
development increases with a history of severe cirrhosis, prior liver external beam radiation therapy, or
multiple TARE procedures™*.,

Opverall, post-treatment symptoms from TARE are typically better tolerated compared to those following
TACE procedures. A study by Mosconi et al. demonstrated an increased rate of clinical adverse events for
TACE compared to TARE (58.5% vs. 43%), particularly with post-embolization syndrome and post-embolic
liver abscesses'. This finding suggests that TARE may be preferable in patients with a history of biliary
instrumentation or frail patients receiving concurrent systemic chemotherapy.

TRANS-ARTERIAL CHEMOEMBOLIZATION FOR INTRAHEPATIC CHOLANGIOCARCINOMA
Overview

TACE delivers chemotherapy and embolic material to liver tumors via the hepatic arteries. Selective delivery
of chemotherapy via the hepatic arteries that supply tumor allows a concentrated and localized dose of
chemotherapy to be administered with limited systemic delivery"*. Embolization and occlusion of arterial
branches supplying tumor also have the additional advantage of causing ischemia and necrosis within the
targeted lesions.

There are two different approaches to performing TACE: conventional TACE (cTACE) and drug-eluting
bead TACE (DEB-TACE). cTACE uses a chemotherapeutic agent mixed with ethiodized oil contrast called
lipiodol. Chemotherapeutic agents commonly utilized during cTACE include doxorubicin, cisplatin,
gemcitabine, and mitomycin-C*>*. DEB-TACE utilizes chemotherapy-coated microbeads which allow for
sustained drug release within the tumor*. Irinotecan and doxorubicin are commonly utilized
chemotherapeutic agents with DEB-TACE for intrahepatic cholangiocarcinoma'*. Both TACE approaches
combine the synergistic cytotoxic effects of high-dose, localized chemotherapy with the ischemic effects of
occluding the tumor arterial blood supply.

Clinical efficacy of TACE

Multiple studies have demonstrated median survival between 12 to 26 months post treatment with cTACE
Loasa750] Park et al. compared patients with
intrahepatic cholangiocarcinoma who underwent cTACE (n = 72) vs. supportive therapy (n = 83) and
reported significantly improved survival for the cTACE cohort (12.2 months vs. 3.3 months)"”'. Cisplatin
was the chemotherapy of choice utilized during chemoembolization and partial tumor response was noted
in 23% of patients who underwent TACE. Among patients undergoing TACE, survival was significantly
improved in patients with liver-only disease compared to those with extrahepatic metastases (13.3 months

in the setting of unresectable intrahepatic cholangiocarcinoma

vs. 11.3 months) and among patients with partial tumor response compared to those with no response (22
months vs. 10.9 months). Factors associated with decreased survival post TACE for unresectable
intrahepatic cholangiocarcinoma include increased tumor size (> 5 cm), history of prior major resection,

48,49,52]

short interval tumor progression, poor tumor differentiation, and tumor hypo-vascularity' .
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The median survival following DEB-TACE has been shown to be between 9 to 13 months for unresectable
intrahepatic cholangiocarcinoma, similar to studies with cTACE®*". A meta-analysis of 1091 patients who
underwent cTACE and DEB-TACE for intrahepatic cholangiocarcinoma demonstrated a pooled objective
response rate of 51.2% for DEB-TACE and 29.4% for cTACE. Despite this large difference in response rate,
there was no statistically significant difference in survival between the two treatment methods"”. Similarly,
Wang et al. reported a prospective study comparing DEB-TACE and ¢TACE with irinotecan demonstrated
no significant difference in median overall survival of 11.5 months vs. 9.0 months, respectively”™. However,
this study did demonstrate a statistically significant advantage for DEB-TACE over cTACE in overall
response rate and progression-free survival. Venturini et al. compared DEB-TACE with doxorubicin vs.
irinotecan in 10 patients and demonstrated increased overall survival in patients who underwent irinotecan
DEB-TACE compared to doxorubicin DEB-TACE, although results were limited by small sample size!*".
Additional prospective studies are needed to further compare the efficacy of cTACE vs. DEB-TACE for
intrahepatic cholangiocarcinoma.

Scheuermann et al. compared survival in patients undergoing both ¢cTACE and DEB-TACE vs. surgical
resection for intrahepatic cholangiocarcinoma'™’. As expected, there was significantly improved median
survival in patients who underwent Ro surgical resection without lymph node metastases (37 months).
However, the authors demonstrated no significant difference in median survival between patients who
underwent TACE (11 months) vs. patients who had positive resection margins (11 months) or positive
lymph node metastases (9 months). A summary of studies examining TACE for intrahepatic
cholangiocarcinoma is included in Table 2.

Although TACE has the potential to improve survival in patients with unresectable intrahepatic
cholangiocarcinoma, the intervention remains palliative rather than curative. In a study of patients with
intrahepatic cholangiocarcinoma who underwent TACE prior to liver transplant, viable residual tumor was
demonstrated in 100% of explants (n = 13)"*”. In addition, tumor necrosis was observed in only 7.6% of the
tumor volume post-TACE treatment for intrahepatic cholangiocarcinoma, which was significantly lower
than the degree of tumor necrosis observed in patients with hepatocellular carcinoma who underwent
TACE pre-transplant (75.1%). This finding may be secondary to the hypo-vascular nature of intrahepatic
cholangiocarcinoma relative to hepatocellular carcinoma, which may make the tumors less susceptible to
ischemic necrosis following TACE.

Side effects of TACE

Potential side effects of TACE include abdominal pain, nausea, fever, and liver enzyme elevation in up to
20% -40% of cases*"”. Additional systemic side effects such as anemia, alopecia, and myelosuppression are
uncommon, but have also been observed post-TACE due to systemic translocation of chemotherapeutic
agents'””. Together, these symptoms are referred to as “postembolization syndrome” and often self-resolve
in one to two days. TACE is often performed as an outpatient procedure; however, some patients require
overnight observation for symptom management. Major complications from TACE are relatively
uncommon, but may be secondary to non-target embolization and/or induced liver ischemia. Potential
major complications include hepatic abscess, cholecystitis, or gastrointestinal tract ulceration, which occur
in approximately 2%-5% of patients'***.

SYSTEMIC CHEMOTHERAPY COMBINED WITH LOCOREGIONAL INTERVENTIONS

Palliative systemic chemotherapy remains the main treatment option for patients with unresectable
intrahepatic cholangiocarcinoma®*. However, there is increasing evidence that locoregional therapies
including TACE and TARE in combination with palliative systemic chemotherapy may provide additional
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Table 2. Prior studies investigating TACE in treatment of intrahepatic cholangiocarcinoma

Author Study type  Sample size Technique Outcomes
Burger et al. (2005)"* Retrospective n=17 cTACE Median OS = 23 months
Vogl et al. 012)1® Retrospective n=115 cTACE Median OS =13 months
Mosconi et al. (2021 Meta-analysis n =906 cTACE and DEB-TACE  Median OS = 14.2 months
Aliberti et al. (2008)°*  Prospective ~ n=11 DEB-TACE Median OS = 13 months
Liu et al. 2022)" Retrospective  n =39 DEB-TACE Median PFS = 8.0 months
Median OS = 11.0 months
Zhou et al. (2020)" Retrospective n =288 DEB-TACE Median PFS = 3.0 months Median OS = 9.0 months

TACE: trans-arterial chemoembolization; cTACE: conventional TACE; DEB-TACE: drug-eluting bead TACE.

survival benefits for patients with unresectable intrahepatic cholangiocarcinoma.

TACE combined with chemotherapy

Multiple retrospective studies have demonstrated survival benefits for TACE in combination with palliative
chemotherapy™>*. A study by Gairing ef al. demonstrated improved median overall survival in patients
receiving gemcitabine/cisplatin combined with TACE compared to palliative chemotherapy alone (26.2 vs.
13.1 months)"*. Kiefer et al. similarly reported improved survival in patients who received both systemic
chemotherapy and TACE compared to those who received TACE alone (28 months vs. 16 months)"**..

These findings have been further supported in a prospective, phase II study by Martin et al. in patients
randomized to gemcitabine/cisplatin with DEB-TACE (irinotecan) vs. gemcitabine/cisplatin alone'”. In this
study with 48 patients, the overall response rate was significantly greater in the chemotherapy with DEB-
TACE group compared to the chemotherapy alone group at 2, 4, and 6 months. In addition, there was
improved overall survival in the combined DEB-TACE with systemic chemotherapy group compared to
systemic chemotherapy alone (33.7 vs. 12.6 months). An added benefit of the combined DEB-TACE and
chemotherapy group was an increased rate of downsizing of tumor to resection or curative ablation
compared to the chemotherapy alone group. There are currently no phase 3, randomized controlled clinical
trials assessing the clinical efficacy of TACE in combination with systemic chemotherapy.

TARE combined with chemotherapy

Prior studies have also demonstrated a survival benefit for TARE in combination with systemic
chemotherapy for intrahepatic cholangiocarcinoma. A meta-analysis performed by Cucchetti et al. analyzed
224 patients from nine retrospective studies and demonstrated improved median survival in patients who
underwent SIRT with concomitant chemotherapy (19.5 months) compared to those not receiving
chemotherapy (5.5 months)"*”. This meta-regression study also found that SIRT was most likely to be
beneficial in mass-forming CCA. An additional study retrospectively studied 24 patients who underwent
SIRT with chemotherapy given either prior to SIRT or concomitantly with SIRT. This study demonstrated
longer progression-free survival when chemotherapy was given concomitantly with SIRT compared to
before SIRT (20.0 vs. 8.8 months)™,

These findings were further supported in a prospective, phase 2 clinical trial by Edeline et al. in which SIRT
was performed concomitantly with first-line gemcitabine/cisplatin”. The overall response rate was 39% at 3
months based on RECIST criteria, with a disease control rate of 98%. Median overall survival was also noted
to be 22 months, which was favorable compared to historical controls receiving palliative chemotherapy
alone. This study also had 9/41 (22%) patients who were able to be down-staged to surgical resection
following treatment with SIRT plus chemotherapy. These findings suggest that SIRT with concomitant



Page 8 of 12 An et al. Hepatoma Res 2023;9:43 | https://dx.doi.org/10.20517/2394-5079.2023.60

systemic chemotherapy is a viable first-line treatment option for unresectable intrahepatic
cholangiocarcinoma.

A phase three clinical trial comparing TARE preceding gemcitabine/cisplatin with gemcitabine/cisplatin
alone (SIRCCA) was closed in 2022; however, preliminary results are not yet available”. Further
prospective, randomized controlled clinical trials should be performed to define the clinical benefit of TARE
and systemic chemotherapy in the context of intrahepatic cholangiocarcinoma.

TARE and TACE in the neoadjuvant setting

TARE and TACE for intrahepatic cholangiocarcinoma are most often utilized in the palliative setting.
However, several retrospective studies have demonstrated a small percentage of patients initially with
unresectable diseases that were able to be down-staged to resectability following locoregional therapy with
TARE and TACE". Burger et al. performed a retrospective analysis of 17 patients with unresectable
intrahepatic cholangiocarcinoma who underwent TACE with cisplatin, doxorubicin, and mitomycin-C.
Two patients (12%) were able to undergo tumor resection following downstaging post-TACE therapy™.
Similarly, Mouli et al. conducted a retrospective analysis involving 60 patients who underwent TARE for
unresectable intrahepatic cholangiocarcinoma and found that 5 patients (8%) underwent Ro resection
following down-staging post-TARE"". However, downstaging to surgical resection post TACE/TARE
appears to be an uncommon occurrence overall based on available retrospective data. Future clinical trials
are warranted to help clarify the role of locoregional therapies such as TACE and TARE in the neoadjuvant
setting.

Hepatic artery infusion therapy

Hepatic artery infusion pump therapy is another form of locoregional therapy that has a role in unresectable
intrahepatic cholangiocarcinoma. Hepatic artery infusion pumps are surgically implanted catheters that
deliver high-dose chemotherapy directly to the hepatic arterial circulation while reducing systemic effects
and toxicity. Hepatic artery infusion therapy for cholangiocarcinoma is most commonly performed with
floxuridine, a precursor of the chemotherapeutic agent fluorouracil.

A meta-analysis of nine studies with 478 patients with intrahepatic cholangiocarcinoma who underwent
hepatic artery infusion therapy demonstrated a three-year overall survival of 39.5%, which outperformed
systemic chemotherapy””. An additional study by Franssen et al. comparing 141 patients who underwent
hepatic arterial infusion with 178 patients who underwent surgical resection demonstrated similar overall
survival between groups (20.3 vs. 18.9 months, respectively)”*. These findings suggest that hepatic arterial
infusion with floxuridine may also be considered an effective locoregional therapy option.

Locoregional therapy with immunotherapy

Immunotherapy has an increasing role in the treatment of unresectable intrahepatic cholangiocarcinoma.
The TOPAZ-1 trial demonstrated improved survival and response rates for patients who received
durvalumab plus gemcitabine/cisplatin compared to placebo plus gemcitabine/cisplatin”’. This study has
led to durvalumab being the first immunotherapy to be FDA-approved for the treatment of intrahepatic
cholangiocarcinoma. However, limited data are available for TACE and TARE combined with
immunotherapy in the context of intrahepatic cholangiocarcinoma. A single retrospective study with 49
patients who underwent DEB-TACE combined with immune checkpoint inhibitors demonstrated
improved objective response rate and overall survival compared to patients who received gemcitabine/
cisplatin alone”. Additional studies are necessary to assess the potential additional benefit that TACE and
TARE may provide in combination with immunotherapy.
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CONCLUSION

Locoregional treatments, including TACE and TARE, have demonstrated clinical efficacy and safety in
numerous retrospective studies in the context of non-resectable intrahepatic cholangiocarcinoma. Both
TACE and TARE have been shown to provide an additional survival benefit in the setting of concomitant
systemic chemotherapy and should be considered in the first-line setting in combination with systemic
chemotherapy or in chemotherapy-refractory patients. However, the lack of quality data from well-
controlled, prospective trials limits the ability to drive formal recommendations for these interventions in
the context of intrahepatic cholangiocarcinoma.

Based on currently available data, there is no clinically significant difference in efficacy between TARE and
TACE for intrahepatic cholangiocarcinoma. A systemic review performed by Yang et al. in 929 patients
with unresectable intrahepatic cholangiocarcinoma demonstrated similar overall survival of 12.5 months for
TARE and 13 months for TACE". However, patient-specific factors such as a history of bilio-enteric
anastomosis or poor functional status may make TARE the preferred intervention due to decreased
infection risk and better short-term tolerability.

The majority of literature on TACE and TARE for intrahepatic cholangiocarcinoma are retrospective in
design and are limited by potential selection bias or differences in treatment protocols between treatment
groups. For both interventions, significant variations in chemotherapeutic agents, radio-embolic dosing
protocols, and operator technique/experience limit the interpretation of the available data and make
comparison with additional second-line therapeutic options challenging. However, given the promising
available clinical data for TACE and TARE for unresectable intrahepatic cholangiocarcinoma, more
prospective trials assessing the efficacy of these interventions are highly warranted.
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