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Abstract Intrahepatic cholangiocarcinoma (ICC) is a rare

life-threatening disease, whose only treatment with poten-

tial for cure is surgical resection. However, only 27% of

patients at most are suitable for surgery when first diag-

nosed. For patients with unresectable disease, therapeutic

options are chemotherapy or chemoradiation. We evaluated

the feasibilty and safety of oxaliplatin-eluting microspheres

transarterial chemoembolization (OEM-TACE) associated

with chemotherapy (ChT) in patients affected by unresec-

table ICC. Between December 2005 and May 2008 we

treated nine patients (six female and three male) with un-

resectable ICC. All patients had undergone OEM-TACE

associated with chemotherapy with oxaliplatin and gem-

citabine. A retrospective comparison was carried out with a

historical group of 11 patients treated with ChT only,

estimating the prevalence of adverse effects and the median

survival of the two groups. A total of 30 TACEs were

performed during the observational time (ranging from one

to seven procedures per patient). OEM-TACEs were fol-

lowed by few adverse effects (AEs), without G4 AEs,

according to CTACAE 3.0. According to RECIST criteria,

44% (4/9) of patients achieved partial responses and 56%

(5/9) stabililization of disease. Overall survival analysis in

the two groups showed a significantly increased survival in

patients treated with ChT and OEM-TACE, with respect to

those treated with ChT (30 vs. 12.7 months; p = 0.004). In

conclusion, in our experience OEM-TACE associated with

ChT in the treatment of advanced unresectable ICC is a

safe and feasible treatment causing no major adverse

events. Although RECIST criteria can underestimate the

rate of responses in patients treated with locoregional

therapies, we achieved very encouraging results. A ran-

domized multicentric trial is warranted to assess the actual

superiority of OEM-TACE associated with ChT compared

to conventional chemotherapy.
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Introduction

Intrahepatic biliary malignancies (intrahepatic cholangio-

carcinoma; ICC) account for 13% of annual cancer-related

deaths worldwide and for 3% in Western countries. Chol-

angiocarcinoma (CCA) arises from the ductal epithelium of

the intra- or extrahepatic biliary tree. Currently, CCAs are

anatomically classified as intrahepatic (including tumors

arising from bifurcation of the hepatic duct or Klatskin’s

tumors) and extrahepatic [1]. The prevalence of CCA

shows a wide geographic variability, with the highest rates

in Asia, due to endemic infections with Opisthorchis
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Viverrini and Clonorchis sinensis [2–4]. The only curative

treatment for CCA is complete surgical resection with

histologically negative resection margins, but only between

13 and 27% of patients are suitable for surgery [5–7].

Patients with unresectable disease can benefit from pallia-

tive therapies such as systemic chemotherapy (ChT). In the

past, several cytotoxic drugs were used in palliative treat-

ment of CCA, including mitomycin-C, 5 FU/leucovorin,

cisplatin, and doxorubicin, affording little or no improve-

ment in survival. Currently, ChT based on gemcitabine,

alone or in combination with platinum derivatives such as

oxaliplatin and cisplatin, has shown a statistically signifi-

cant but moderate improvement in overall survival com-

pared with palliative care [8]. New treatment options have

been proposed in ICC, including the locoregional approach

based on transarterial chemoembolization (TACE), which

has been widely used in hepatocellular carcinoma, where it

has shown better results than conventional palliative care

[9–11]. TACE is performed by combining a chemothera-

peutic agent, the most widely used being doxorubicin, with

an ethiodized oil (lipiodol; Savage Laboratories, Melville,

NY, USA) whose role is to emulsify the drugs and carry

them into the lesions. Embolization particles or Gelfoam

(Pharmacia and Upjohn, Kalamazoo, MI, USA) are then

used to reduce arterial inflow and decrease washout of the

chemotherapeutic agents into the systemic circulation in

order to prolong the contact time between cancer cells and

drugs. New drug-eluting microspheres, now available,

seem to optimize TACE procedures, loading the drugs and

slowly delivering them directly into the tumor, thus

achieving high intratumoral concentrations and low plasma

concentrations [12]. The capability of these microspheres

to be loaded with other types of chemotherapeutic agents

gives us a new tool to deliver high doses of effective drugs

in tumors with different histotypes, such as ICC, while

decreasing plasma levels of drug and limiting systemic side

effects.

In this work, the safety and feasibility of oxaliplatin-

eluting microsphere TACE (OEM-TACE) were evaluated

in patients affected by unresectable ICC.

Patients and Methods

Between December 2005 and May 2008 we treated nine

patients (six female and three male) affected by unresec-

table ICC (mean age, 66.5 years; SD, 8.01 years). Patient

characteristics are reported in Table 1. Study inclusion

criteria were histologically proven disease by percutaneous

core needle biopsy and an ECOG status B1. Exclusion

criteria included Child-Pugh class C disease, evidence of

extrahepatic disease, renal failure, hepatic failure (bilirubin

[2 mg/dl, serum albumin \35 g/L), impaired clotting test

(platelet count \50,000/mm3 or prothrombin activity

\50%), ascites, or evidence of portal thrombosis. Liver

function was assessed using Child-Pugh score in all

patients, regardless of history of cirrhosis. However cir-

rhotic patients were equally distributed in the two groups of

the study (Table 1). Written informed consent was

obtained from all patients prior to treatment.

All patients underwent OEM-TACE followed by ChT

containing oxaliplatin and gemcitabine (oxaliplatin, 85 mg/

mq, and gemcitabine, 1000 mg/mq d1 q21). A retrospec-

tive comparison was carried out with a historical group

of 11 patients (4 female and 7 male) affected by ICC.

These patients were treated at our institution between

September 2002 and April 2005 only with systemic che-

motherapy based on oxaliplatin, 85 mg/mq, and gemcita-

bine, 1000 mg/mq d1 q21.

Table 1 Patients and tumor characteristics according to treatment

group

ChT (n = 11) OEM-TACE (n = 9) p-Value

Gender

Male 7 3 n.s.

Female 4 6

TNM stage

I 0 3 n.s.

II 3 1

IIIA 3 1

IIIB 1 1

IIIC 3 2

IV 2 1

Child score

A5 9 7 n.s.

A6 1 2

B8 1 0

HCV

Neg. 5 6 n.s.

Pos. 3 3

Age (yr)

Mean 65.0 66.5 n.s.

SD 9.1 8.0

ALT (IU/L)

Mean 106.3 58.0 n.s.

SD 204.3 30.8

AST (IU/L)

Mean 91.8 44.2 n.s.

SD 168.7 28.6

Cirrhosis

Yes 3 3 n.s.

No 8 6

Lesions

Range 1–4 1–3 n.s.
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We retrospectively estimated the incidence of adverse

effects (AEs), the progression free-survival (PFS) and the

overall survival (OS) of the two groups (OEM-TACE vs.

ChT).

Treatment Schedule

All patients underwent OEM-TACE followed by ChT

containing oxaliplatin and gemcitabine (oxaliplatin, 85 mg/

mq, and gemcitabine, 1000 mg/mq d1q21). The TACE

session was considered completed when complete devas-

cularization of all target lesions was obtained at the end of

the last procedure. The first cycle of chemotherapy was

administered 2–4 weeks after TACE was completed.

Before TACE every patient received proton pump inhibi-

tors (PPIs) and antiemetic prophylactic drugs. OEM-TACE

was perfomed with Hepaspheres, 50 mg, with a diameter

ranging from 50 to 100 lm, preloaded by mixing them for

at least 10–15 min with 50 mg oxaliplatin (Eloxatin; Sa-

nofi-Aventis) and diluting the mixture with 5 ml of the

nonionic contrast medium (iodixanol; Visipaque 270;

Amersham Health, Milan, Italy). The particles were then

further diluted with the same contrast medium to obtain a

30-ml solution and continuously mixed with a stopcock

between two 20-ml syringes before being injected through

a 1-ml Luer-Lock syringe. Antibiotic prophylaxis (amoxi-

cillin-clavulonate, 2 g/day i.v.) was given before and after

the procedure. Femoral approach was obtained through a

25-cm-long, 5- or 6-Fr introducer in order to straighten the

sharp bending of elongated iliac arteries. Baseline selective

angiography of celiac trunk and common hepatic and

mesenteric arteries was performed with a properly shaped

tip catheter, prolonging the time of fluorography to obtain

diagnostic imaging of the portal system. The particles were

injected manually under continuous fluoroscopy assess-

ment with a Luer-Lock syringe through the microcatheter

positioned as distally as possible into the right or left

hepatic artery, avoiding any dangerous reflux inside the

arteries feeding the gallbladder or the gastric wall. The

angiographic end point was achieved when stagnant flow in

the pathologic area was appreciated. Serum liver trans-

aminases, total bilirubin, alkaline phosphatase, cell blood

and platelet counts, serum amylase, and lipase were mon-

itored for each patient just before and 24 h after each

OEM-TACE procedure.

Evaluation of Response and Safety

Carcinoembrionary antigen (CEA) and carbohydrate anti-

gen 19.9 (CA 19.9) were measured at baseline in both

populations of patients. The baseline value of CA 19.9

exceeded the normal upper limit in 3 of 9 patients in the

OEM-TACE group (range, 142–4677 IU/ml) and in 4 of 11

patients in the ChT group (range, 165–5000 IU/ml), while

CEA exceeded the normal upper limit in only 1 patient in

the OEM-TACE, group so they were not considered useful

in monitoring the response to both treatments. All patients

were evaluated with contrast-enhanced abdominal CT scan

every 3 months. Response were evaluated by RECIST

criteria [13]. Adverse events were evaluated by CTCAE

3.0 [14].

Statistical Analysis

Analysis of the survival parameters was performed on 31

October 2008. OS was defined as the interval from the first

therapy (start of follow-up period) to the time of death; PFS

was defined as the interval from the first therapy to the time

of disease progression, according to RECIST criteria.

Patients undergoing surgical intervention or withdrawal

(lost to follow-up) were censored. Survival rates were

estimated with the use of the Kaplan–Meier method with R

software for Linux (R Software, Vienna, Austria) [15, 16].

A retrospective comparison was carried out with a histor-

ical group of 11 patients (4 female and 7 male) treated only

with ChT containing oxaliplatin and gemcitabine, esti-

mating the incidence of AEs, PFS, and OS in the two

groups (OEM-TACE vs. ChT). Comparisons between

baseline characteristics of the two groups were carried out

by means of chi-square test or unpaired t-test for discrete or

continuous variables, respectively. Statistical analysis for

significance was performed using log-rank (Mantel-Cox)

test; statistical significance was assigned for a p-value of

\0.05. Differences in adverse events were tested with chi-

square test or Fischer exact test where appropriate.

Results

The median observation time was 20 months for the his-

torical ChT group and 35 months for the OEM-TACE

group, respectively. A total of 64 cycles of ChT were

performed during the observational time in the historical

group of patients (ranging from 3 to 11 cycles for each

patient). Several AEs were recorded in the ChT group,

including nausea, vomiting, peripheral neuropathy, asthe-

nia, and leucopoenia, ranging from grade 1 to grade 3,

according to CTCAE 3.0 criteria. In the nine patients in the

OEM-TACE group, a total of 30 OEM-TACEs and 37

cycles of ChT were performed, ranging from 1 to 7 TACE

procedures and from 3 to 7 cycles of ChT for each patient.

In the OEM-TACE group a low number of AEs were

recorded, ranging from grade 1 to grade 3; no G4 AEs

occurred. AEs were calculated on a total of 67 procedures

administered; abdominal pain was observed in 24% of

procedures (28/67), cholangitis G3, and hypertensive crisis
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G3 in 3% (2/67). Table 2 presents major AEs according to

the study groups. Compared with ChT only, the combina-

tion of OEM-TACE and ChT was associated with less

grade 3 asthenia, gastrointestinal AEs, and peripheral

neuropathy, but significantly more grade 3 pain and liver

toxicity. Response evaluation was obtained with CT scan

according to RECIST criteria. All patients in the historical

group were reassessed between three and six cycles of

ChT, and 73% (8/11) were found to be in PD. Patients in

group OEM-TACE were re-evaluated by CT scan

3 months after the first procedure, 44% (4/9) of patients

achieving a partial response (PR), while 56% (5/9) of

patients reached stable disease (SD). Among the four

patients who achieved PR, three met the inclusion criteria

for surgical resection: to date, after debulking surgery, two

of the three patients are still alive and disease-free (Fig. 1).

The only patient with CT evidence of partial response who

did not meet the surgical criteria for resection underwent
18FDG PET, which did not reveal any areas of residual

metabolic hyperactivity, thus confirming complete necrosis

of the voluminous lesion located in the right liver lobe

(Fig. 2). Among the patients in the historical group, the

median PFS was 2.9 months, and OS was 12.7 months,

ranging from 4 to 24 months, in agreement with the liter-

ature [17–20]. Four of nine patients treated with OEM-

TACE are still alive, with a median PFS of 8.4 months and

a median OS of 30 months (Fig. 3). Analysis of survival

data points out a statistically significant difference in OS:

patients treated with OEM-TACE benefit from an advan-

tage in survival compared to patients treated only with ChT

(p = 0.004).

Discussion

In this work we have reported our experience in treating

patients affected by unresectable ICC with OEM-TACE

followed by ChT. The PFS, OS, and toxicity profiles found

for these patients were compared with those for a historical

group of patients affected by unresectable ICC treated only

with ChT. The addition of OEM-TACE to ChT led to an

increased incidence of abdominal pain and a transient

elevation of hepatic enzyme but did not increase the inci-

dence of hematological side effects. As we have reported

elsewhere [21] the administration of oxaliplatin with

Table 2 Adverse events, classified by Common Terminology

Reporting Criteria (CTCAE 3.0)

OEM-TACE (%) ChT (%) p-Value

All grades G3 All grades G3

Pain 42 9 25 – 0.042a

Nausea and vomiting 30 – 72 16 \0.001a

Asthenia 3 – 25 9 \0.001b

Peripheral neuropathy 4 – 40 16 \0.001b

Leucopoenia 4 – 25 9 0.001b

Cholangitis 7 1 – – 0.058b

Hypertensive crisis 1 1 – – n.s.

Elevated AST, ALT 30 – 16 – 0.053b

p-value: a Chi-square test; b Fisher test

Fig. 1 Microscopic pathology in a patient who underwent hepatic

resection of the residual tumor following three cycles of OEM-TACE.

A cluster of microspheres is shown within tumoral arteries surrounded

by necrotic (thick arrow) and fibrosclerotic tissue (thin arrow),

without evidence of viable tumoral tissue (Hematoxylin and eosin;

original magnification, 9100)

Fig. 2 18F-FDG PET shows low uptake of the radiotracer by the

large hepatic lesion after OEM-TACE (arrow)
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TACE allows higher concentrations of drug within the

lesion compared to the systemic route, while minimizing

systemic side effects. Moreover, OEM-TACE patients

received fewer systemic ChT cycles, which may partially

account for the differences observed in ChT-related gas-

trointestinal, hematologic, and/or neurologic side effects.

A significantly increased median survival was observed

in the OEM-TACE group compared to the ChT group (30

vs. 12.7 months; p = 0.004), without greater toxicity.

However several limits are inherent in our study. First,

the comparison between the two groups was retrospective,

so the significance of the results we obtained is different

from that of a prospective randomized trial, although

prognostic factors were nearly equally distributed in the

two groups. However, the differences found could not be

attributed to improved diagnostic and therapeutic proce-

dures, since at our institution these were not significantly

changed during the time encompassing the treatment of the

two groups. Another relevant consideration is the absence

of extrahepatic disease in the OEM-TACE group compared

to the historical ChT group. Although this difference in

disease stage was slight (2 of 11 patients) it could have

negatively influenced the OS of the ChT group.

Finally, new methods of response evaluation are war-

ranted, because of the inadequacy of RECIST criteria in

determining tumor response to locoregional therapy. As

shown by our results, PFS was not significantly different

between the two groups (p = 0.10), in contrast with the

evidence of a significant increase in OS (p = 0.004). In

fact, following OEM-TACE a decrease in tumor size ful-

filling the partial response criteria is rarely achieved,

although OEM-TACE may produce the complete necrosis

of the tumor.

Locoregional therapy seems to play a promising role in

the treatment of unresectable patients with ICC. Burger

et al. [22] first used TACE as locoregional treatment for 17

patients with unresectable ICC, obtaining a median

survival of 23 months. Aliberti et al. [23] used doxorubi-

cin-eluting beads TACE in 11 unresectable and ChT-naive

patients with ICC, achieving a median survival of

13 months. Tanaka et al. [24] combined intraarterial

delivery of ChT followed by transarterial embolization

(TAE) with lipiodol in 11 patients, achieving a median

survival of 26 months. Similar experiences are reported by

Vogl et al. [25] using hepatic intraarterial chemotherapy

with gemcitabine and embolization with starch

microspheres.

No studies of direct comparison between locoregional

treatment and chemotherapy in ICC are found in the litera-

ture. Only Aliberti et al. reported a comparison between the

two treatments, but in their experience the two groups were

unbalanced, because patients in the control arm underwent

an inhomogeneous treatment (chemotherapy or other

unspecified palliative care). Despite the limitations previ-

ously outlined, in our experience both groups were treated

with chemotherapy, but one of them also received OEM-

TACE. Therefore the differences in OS observed in the two

patient populations can be attributed, with stronger evidence,

to the effect of the additional locoregional treatment. How-

ever, due to the very small number of patients, this has to be

considered an exploratory study, in anticipation of a future

prospective study designed to correctly quantify the advan-

tage that OEM-TACE offers to these patients.

Conclusion

In our experience OEM-TACE associated with ChT in

advanced unresectable ICC is a safe and feasible treatment

causing no major adverse events. Although RECIST cri-

teria can underestimate the rate of responses in patients

treated with locoregional therapies, we achieved very

encouraging results. A randomized multicentric trial is

warranted to assess the actual superiority of OEM-TACE

Fig. 3 A PFS statistical

analysis does not show a

significant difference between

the two groups of patients

(p = 0.1). B OS statistical

analysis shows a statistically

significant difference between

the two groups (p = 0.004)
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associated with ChT compared to conventional

chemotherapy.
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