
Locoregional therapy and systemic cetuximab to treat 
colorectal liver metastases

Giammaria Fiorentini, Camillo Aliberti, Donatella Sarti, Paolo Coschiera, Massimo Tilli, Luca Mulazzani,
Paolo Giordani, Francesco Graziano, Alfonso Marqués Gonzalez, Raul García Marcos, 
Fernando Gómez Mugnoz, Maurizio Cantore, Stefano Ricci, Vincenzo Catalano, Andrea Mambrini 

Giammaria Fiorentini, Donatella Sarti, Paolo Giordani,  
Francesco Graziano, Vincenzo Catalano, Oncology Unit, 
Azienda Ospedaliera “Ospedali Riuniti Marche Nord”, San 
Salvatore Hospital, 61122 Pesaro, Italy
Camillo Aliberti, Oncology Radiodiagnostics, Oncology Institute 
of Veneto, Institute for the Research and Treatment of Cancer 
(IRCC), 35128 Padova, Italy
Paolo Coschiera, Luca Mulazzani, Diagnostics for Images Unit 
and Interventional Radiology, Azienda Ospedaliera “Ospedali 
Riuniti Marche Nord”, 61122 Pesaro, Italy
Massimo Tilli, Diagnostics for Images and Interventional 
Radiology, Azienda USL of Ferrara, Delta Hospital, 44023 
Ferrara, Italy
Alfonso Marqués Gonzalez, Unit of Anestesiology, La Fe 
University Hospital and Polytechnic, 46026 Valencia, Spain
Raul García Marcos, Medical Imaging and Interventional and 
Vascular Radiology, La Fe University Hospital and Polytechnic, 
46026 Valencia, Spain
Fernando Gómez Mugnoz, Medical Imaging Center (CDIC), 
Provincial Clinic Hospital , 08036 Barcelona, Spain
Maurizio Cantore, Oncology Unit, Azienda Ospedaliera “Carlo 
Poma”, 46010 Mantova, Italy
Stefano Ricci, Department of Vascular and Interventional 
Radiology, INRCA Hospital-IRCCS, 60124 Ancona, Italy
Andrea Mambrini, Oncology Unit, Carrara General Hospital, 
ASL 1 Massa-Carrara, 54033 Carrara, Italy

Author contributions: All authors contributed to this work.

Ethics approval: The study was reviewed and approved by 
the Azienda Ospedaliera “Ospedali Riuniti Marche Nord” 
Institutional Review Board.
Informed consent: All study participants, or their legal guardian, 
provided informed written consent prior to study enrollment.
Conflict-of-interest: There is no conflict of interest.
Data sharing: No additional data are available.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 

work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Dr. Giammaria Fiorentini, Oncology 
Unit, Azienda Ospedaliera “Ospedali Riuniti Marche Nord”, San 
Salvatore Hospital, Via Lombroso 1, 61122 Pesaro, 
Italy. g.fiorentini@alice.it
Telephone: +39-721-364124
Fax: +39-721-364094 

Received: December 30, 2014  
Peer-review started: December 31, 2014
First decision: February 7, 2015
Revised: April 2, 2015
Accepted: May 5, 2015
Article in press: May 6, 2015
Published online: June 15, 2015

Abstract
AIM: To investigate efficacy and safety of second-line 
treatment with irinotecan-loaded drug-eluting beads 
(DEBIRI) and cetuximab (DEBIRITUX) of unresectable 
colorectal liver metastases.

METHODS: Patients with the following characteris-
tics were included in the study: unresectable hepatic 
metastases from colorectal carcinoma (CRC-LM), 
progression after first line chemotherapy (any type of 
chemotherapeutic drug and combination was allowed), 
second line treatment (mandatory), which included 
for each patient (unregarding the KRas status) two 
cycles of DEBIRI (using 100-300 µm beads loaded 
with irinotecan at a total dose 200 mg) followed by 12 
cycles of cetuximab that was administered weekly at 
a first dose of 400 mg/m2 and then 250 mg/m2; good 
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performance status (0-2) and liver functionality (alanine 
aminotransferase and gamma-glutamyl transferase not 
exceeding three times the upper limit of normal, total 
bilirubin not exceeding 2.5 mg/mL). Data were collected 
retrospectively and included: tumor response (evaluated 
monthly for 6 mo then every 3 mo), overall response 
rate (ORR), KRas status, type and intensity of adverse 
events (G according to the Common Terminology 
Criteria for Adverse Events v3.0, CTCAE), overall survival 
(OS) and progression free survival (PFS).

RESULTS: Forty consecutive cases of CRC hepatic 
metastases were included in the study. Median duration 
of DEBIRITUX was 4.4 mo (range, 4.0-6.5). Sixteen 
patients (40%) received the planned 2 cycles of DEBIRI 
and an average of 10 cetuximab cycles. ORR of the 
whole sample was 50%, in particular 4 patients were 
complete responders (10%) and 16 (40%) partial 
responders. The most observed side effects (G2) 
were: post-embolization syndrome (30%), diarrhea 
(25%), skin rushes (38%) and asthenia (35%). The 
retrospective evaluation of KRas status (24 wild type, 
16 mutated) showed that the group of patients with 
wild type KRas had ORR significantly higher than 
mutant KRas. Median follow-up was 29 mo (8-48 
range); median PFS was 9.8 mo and OS was 20.4 mo. 
Future randomized trials are required in this setting to 
establish a role for DEBIRITUX compared with systemic 
chemotherapy.

CONCLUSION: DEBIRITUX seems to be efficacious 
after first line chemotherapy for the treatment of 
unresectable CRC-LM.
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beads; Hepatic metastases; Chemoembolization; Colon 
rectal tumor; Irinotecan
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Core tip: Irinotecan-loaded drug-eluting beads (DEBIRI) 
has shown manageable toxicities and favorable response 
rates for unresectable colorectal liver metastasis (CRC-
LM). This study is the first in the world investigating 
effectiveness and toxicity of the association DEBIRI and 
cetuximab (DEBIRITUX) as second line therapy of CRC-
LM. Forty cases were enrolled. The overall response 
rate (ORR) was 50%. Most frequent side effects were: 
post-embolization syndrome, diarrhea, skin rushes and 
asthenia. The group of patients with wild type KRas had 
ORR significantly higher than mutant Kras. The median 
progression free survival was 9.8 mo and overall survival 
was 20.4 mo. DEBIRITUX regimen seems effective and 
safe after first line chemotherapy for CRC-LM.
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INTRODUCTION
Colorectal cancer (CRC) is the second most commonly 
diagnosed cancer in Europe, with an annual incidence 
of nearly 450000 cases and an annual mortality of 
more than 200000 patients[1]. Nearly 25% of patients 
with CRC have synchronous liver metastases, whereas 
recurrence occurs in almost 70% of patients after 
resection of the primary tumor. Although surgery 
remains the only option for potential cure in patients 
with liver metastases from CRC, many patients have 
unresectable disease at diagnosis. The long-term 
survival rate of these patients is very low[2].

In the setting of unresectable metastatic CRC, 
the best outcome is achieved in patients receiving 
fluoropyrimidines, oxaliplatin, and irinotecan in their 
treatment plan[3,4]. Over the last decade, several 
combination of these three drugs significantly increased 
the response rate (RR) and overall survival (OS) time, 
with a RR of 40%-50% and a median OS duration up 
to 20 mo[5-9].

In a sequential strategy, however, one third of 
patients are not able to receive second-line chemo-
therapy due to side effects or liver progression.

The majority of patients with unresectable liver 
metastasis from CRC receive systemic chemotherapy 
with one or more agents. Combination chemotherapy 
regimens consist of fluoropyrimidines with oxaliplatin 
and/or irinotecan[3,6,10]. The administration of mole-
cular targeted agents (bevacizumab, cetuximab, 
panitumumab) improve response rates and significantly 
prolongs median survival times in patients with metas-
tatic CRC[11-13].

Recent advances focus on targeting the pathway 
of epidermal growth factor receptor (EGFR). The 
monoclonal antibody cetuximab is an EGFR antagonist 
that is capable of activating internalization of the 
receptor and its degradation, leading to increased tumor 
cell apoptosis[14]. Cetuximab, initially approved for 
clinical use in patients with detectable EGFR who failed 
on irinotecan chemotherapy[15], is nowadays widely 
used in combination with chemotherapy, because of its 
different toxicity profile in respect to the classical side 
effects of chemotherapy.

The role of intra-arterial chemotherapy of liver 
metastases is constantly evolving as the technique and 
its practical application improve[16-20]. Recent reports 
show that the application of DEBIRI to the intra-
arterial therapy of liver metastasis from CRC (CRC-LM) 
is effective, feasible and has limited side effects[21-25]. 
Drug-eluting bead are small particles able to carry the 
chemotherapeutic agents directly to arterial vessels. 
In this way toxic agent concentration in the liver 
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tumors is increased, whereas the systemic exposure 
to drugs is decreased. The amount of cell death, 
moreover, is higher with DEBIRI than trans-arterial 
chemoembolization[26]. Since liver arteries are the main 
circulation of CRC-LM (90%), DEBIRI method can 
deliver elevate concentration of toxic agents inside the 
tumor, resulting in systemic low adverse events. Hence 
DEBIRI can be particularly useful in patients previously 
treated with other lines of chemotherapy.

We recently reported the data of FOLFIRI vs DEBIRI 
for the therapy of heavily previously treated patients 
with CRC-LM. The data analysis showed a statistically 
significant advantage of DEBIRI compared with FOL-
FIRI, in terms of OS, progression free survival (PFS), 
months to extra-hepatic progression, life quality[27]. 
The association of cetuximab and DEBIRI should be 
a further clinical research step for CRC-LM therapy, 
because irinotecan and cetuximab are efficacious and 
have acceptable, different and not cumulative toxicities.
The purpose of our analysis is to assess effectiveness 
and toxicity of DEBIRI in association with intravenously 
cetuximab as second-line chemotherapy in unresectable 
CRC-LM.

MATERIALS AND METHODS
Patients selection
All patients within this study had histological confirmed 
non-resectable colorectal adenocarcinoma that was 
metastatic to the liver and were of age > 18 years. 
Other eligibility criteria were: good clinical conditions; 
tumor size evaluation with RECIST version 1.1; normal 
liver and renal functions; normal hematological values; 
one previous line of chemotherapy for metastatic dis-
ease at least 1 mo before DEBIRITUX; estimated 
life expectancy ≥ 3 mo. Exclusion criteria were: 
contraindication to angiographic and selective visceral 
catheterization; presence of extra hepatic disease; 
brain or leptomeningeal metastases; bad absorption; 
inflammatory intestinal disease; psychiatric severe 
impairment; active infection; peripheral neuropathy 
≥ grade 2; pregnancy or breast feeding; previous 
cetuximab therapy; other severe clinical impairment.

This was a cohort study, data were collected from 
40 consecutive eligible patients that had received the 
same second-line treatment: DEBIRITUX, notwith-
standing the type of first line treatment and the KRas 
status.

Treatment evaluation
Data collected included: blood-cells levels, biochemistry, 
anamnesis, objective examination, tumor size (evaluated 
with abdomen and pelvis computed tomography scan), 
carcinoembryonic antigen (CEA) levels, life quality and 
performance status. Positron emission tomography scan 
was used upon researchers’ decision to clarify disease 
extension. The above data were monitored before each 
DEBIRI, and every 4 cycles of cetuximab.

Treatment plan
Every patient in the study received the same second 
line treatment (DEBIRITUX), notwithstanding the 
type of first line treatment and the KRas status. At 
the beginning of DEBIRI, an interventional radiologist 
performed a diagnostic angiography to assess the level 
of CRC-LM arterial diffusion. DEBIRI treatment consisted 
in the infusion of 1 mL of DC beads microspheres (100 
to 300 microns diameter) charged with irinotecan (100 
mg), a second DEBIRI administration was repeated 
after 30 d, as reported in our previous experience[28-30].

The loaded DC beads were mixed with non-ionic 
contrast solution and distilled water, to perform a 
correct infusion. 

Systemic Cetuximab (maximum 12 cycles) admini-
stration was done at 400 mg/m2 and was planned one 
week after the first DEBIRI administration (day 1), 
on day 8 from study start, and continued on day 15, 
22, 29. DEBIRI was repeated on day 36 and, then, 
cetuximab continued on day 43, 50, 57, 64, 71, 78, 85, 
92 at a dose of 250 mg/m2. Cetuximab was suspended 
according to physician opinion or in case of progression 
or unbearable side effects. Cetuximab dosage could 
be reduced to 200 or 150 mg/m2 in cases severe side 
effects.

Safety and effectiveness assessment
National Cancer Institute Common Terminology Criteria 
for Adverse Events, version 3.0 was used for side 
effects assessment, whereas the Response Evaluation 
Criteria in Solid Tumors (RECIST) criteria version 1.1 
was used for disease evaluation. CT scan was performed 
within 1, 3, 6 and 9 mo from the treatment completion 
according to RECIST indications[31-33].

Analysis of KRas mutation
The detections of KRas activating mutations (most 
frequently at codon 12 and 13) were done as previously 
reported[34]. Since some centers did not perform the 
KRas status analysis before treatment beginning, it 
was made retrospectively in the laboratory of the 
coordinating center of the study. 

Statistical analysis
Kaplan-Meier analysis (MedCalc) was used for survival 
assessment; in particular, PFS was measured from 
beginning of DEBIRI to progression or death, whereas 
OS was computed beginning of DEBIRI to death or 
last follow-up date. OS analysis was performed for the 
whole sample, KRas wild type and KRas mutant group, 
to investigate differences related to KRas status.

χ 2 and Student’s t test, were used to assess signifi-
cativity of continous variables (P < 0.05).

RESULTS
Sample and tumor description
From April 2011 to December 2014, 40 patients were 
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dose reduction, due to early stasis during the arterial 
administration of DEBIRI. The median irinotecan dose 
was of 80% of the planned dosage (range, 50%-90%). 
Partial occlusion of blood circulation was attained in 48 
DEBIRI, and was almost total in 32.

Safety
The majority of patients (90%) were hospitalized for 
treatment. Median hospitalization for DEBIRI was 48 
h (24-72 range). Main significant effect on laboratory 
chemistry values was the increase in with blood-
cells count from 6400 to 8700/mmc (26%). Median 
hemoglobin value decreased of 1%, from 12.5 to 
12.0 g/dL after the treatment; median platelet count 
decreased of 2%, from 148 to 135 × 1000/mmc, 
median bilirubin value increased of 18%, from 0.8 to 
1.2 mg/dL; median creatinine value decreased of 11%, 
from 0.9 to 0.8 mg/dL; and median albumin value 
decreased of 5%, from 4.1 to 4.0 g/dL. No changes 
were observed in INR.

Ten patients (25%) showed adverse reactions 
related to cetuximab. Four patients reported grade 
3 adverse reactions, whereas 6 had grade 2 adverse 
reactions (Table 2).

Post-embolic syndrome was the main side effects, 
and was observed as a consequence of 30% of 
DEBIRI. Other treatment-related events included 
gastritis in 6 (15%) patients, dehydration (G2) in 2 
(5%) patients, cholecystitis (G3) in 1 (2.5%) case, and 
hypertension (G2) for 7 (17.5 %) patients. These side 
effects, however, were resolved without complications. 
These symptoms were probably related to the post 
embolization syndrome (PES). Elevation of liver enzy-
mes occurred almost in every patient, probably due to 
the more extensive type of embolization performed.

Efficacy, follow up and tumor response
Median follow-up was 29 mo (8-48 range). Overall 
response rate (ORR) was 50% after three months of 
therapy. Each patient, moreover, showed a > 50% 
reduction of CEA levels after 3 mo of treatment. This 
reduction was observed up to 6-mo of evaluation.

Twenty-five patients (60%) died because of disease 
progression. None died because of DEBIRITUX toxicity. 
Median PFS was 9.8 mo and OS was 20.4 mo, with 
75.0% and 39.1% of patients alive at 1 and 2 years, 
respectively (Figures 1 and 2).

KRas analysis
Twenty-four patients (60%) were KRas wild type (WT), 

enrolled from three centers, 24 (60%) were males and 
16 (40%) females, with a median age of 61 years (range 
47-74), 80% of sample had ECOG = 0. All patients 
had primary disease resection, 23 of them were 
treated with first-line chemotherapy for an average 
of 5 mo (range 3.5-6 mo); whereas 17 had one year 
of previous chemotherapy. The types of previous 
chemotherapy were reported in Table 1. Four patients 
had previous radiotherapy on the pelvis. Ninety percent 
of patients had increased CEA levels and 60% had 
values more than 10 times the upper limit range.

Treatment compliance
Every patient in the study received the same second 
line treatment (DEBIRITUX), notwithstanding the type 
of first line therapy. Median duration of DEBIRITUX 
was 4.4 mo (range, 4.0-6.5). Sixteen patients (40%) 
received the planned 2 cycles of DEBIRI and an 
average of 10 cetuximab cycles (9-12 range). Twenty-
five patients (62.5%) had dose reduction of cetuximab 
because of toxicity, with an overall relative dosage of 
85% of the planned dosage.

The most cases had several metastases (5 median; 
1-8 range) and 28 (70%) had metastases in both liver 
lobes. Median diameter of largest lesion was 4.0 cm 
(range 2.0-6.5 cm), and total disease size was 8.8 cm 
(4-14 cm range). CRC-LM involved < 25% of liver in 28 
(70%) cases, and 26%-50% in 12 (30%) patients.

Intra-arterial treatment
Most affected lobe was the right (24 patients, 60%), 
whereas the left lobe was treated in 6 patients (15), 
and 10 patients (25%) received a bilobar treatment. 
The planned dosage of irinotecan was 200 mg for 
all patients, however 8 patients (20%) required 
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DEBIRITUX

  Number of patients 40
  Sex (M-F) 24-16
  Age 61 (range 47-74)
  Liver involvement (≤ 25%-≤ 50%) 18-22
  Synchronous/metachronous disease 0/40
  Number of metastases 3.5 (range 3–9)
  Largest diameter (cm) 5 (range 2.5-6)
  Performance status (0-1 and 2) 25 and 15
  Extrahepatic metastases 0
  Previous CHT (1 line/2 lines for ≤ 12 mo) 23-17
  Types of previous CHT 23 FOLFOX

11 IFL
3 FOLFOX + bevacizumab

3 FU + cetuximab
  Weight loss in last 3 mo 16 (40%)
  CEA (ng/mL) 90 (range 7.5-1250)
  KRas (WT-M) 24-16
  LDH (normal-high) 32-8
  Albumin, g/dL (median) 4

Table 1  Patient characteristics

DEBIRITUX: Irinotecan-loaded drug-eluting beads and cetuximab; 
CEA: Carcinoembryonic antigen; LDH: Lactate dehydrogenase; CHT:  
Chemotherapy.

  Adverse events n  (%)

  Acne-like skin rash 5 (50%)
  Skin fissuring    3 (30%)
  Skin dryness  3 (30%)
  Hypersensitivity 3 (30%)

Table 2  Advers events

Fiorentini G et al . Hepatic metastases treatment: DEBIRI and cetuximab
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whereas 16 (60%) had a mutation in KRas (MUT). 
Patients of the KRas wild-type group achieved a better 
ORR than the KRas mutated group 70.8% (95%CI: 
52.6-89.0) compared to 37.5% (95%CI: 13.8-61.2) 
respectively. The toxicity was the same for both groups. 
PFS was slightly increased in KRas-WT than KRas-MUT 
[11.3 and 9.9 mo, respectively; HR = 1.55 (95%CI: 
0.790-3.054; P = 0.148)]. OS was 14.2 mo for KRas-
MUT and 22.8 mo for KRas-WT (HR = 1.97; 95%CI: 
0.965-4.050; P = 0.029) (Figure 3).

DISCUSSION
Surgical resection of CRC-LM is the preferred interven-
tion, but it can be done only 20%-35% of cases[35]. 
Effective chemotherapy for CRC consists in fluoropyri-
midines with oxaliplatin and/or irinotecan[36]. The use 
of biomolecular agents, such as bevacizumab, cetuxi-
mab and panitumumab, increments RR of 50%-80% 
and increases survival time up to 20-24 mo in CRC-
LM[10-16,36].

Many CRC-LM are not indicated for surgery after 
a first-line chemotherapy or progress after multiple 
treatment. The second line treatment in these cases is 
still under discussion, and their prognosis is poor[7,37,38]. 

New cytotoxic and biomolecular drugs have been 
recently introduced for CRC-LM therapy, however, 
the use of locoregional therapy is increasing for the 
improvement of RR and OS[39]. The association of 
systemic and locoregional treatment ia an example of 
the modern concept of multidisciplinary CRC metastases 
management, requiring more collaboration with inter-
ventional radiologists[40].

The expected advantage of trans-arterial chemoem-
bolization (TACE) is the increase of drug concentrations 
inside the tumor and the decrease of systemic leak-
age[39]. Promising results are obtained with TACE in 
CRC-LM[41].

The palliative role of TACE is assessed in large 
case series by Vogl et al[42]. They show that 463 CRC-
LM patients are treated with TACE that is repeated 
each 4-wk (2441 total TACE; on average 5.3 TACE/
patient)[42]. They use chemotherapy with mitomycin 
C alone, mitomycin C/gemcitabine or mitomycin C/
irinotecan, and they perform the embolization with 
lipiodol and microspheres for vessel occlusion[42]. They 
show, in particular, partial response in 12% of patients, 
stable disease in 51% and progressive disease in 37%, 
with 1-year and 2-year OS in 62% and 38% of cases 
respectively[42].

Many efforts have made recently to improve TACE, 
expecially applying new toxic agents to the liver for a 
longer period. New polyvinyl alcohol beads are capable 
of being loaded with doxorubicin and irinotecan. They 
continuously release the drug in the liver after injection 
in the arterial vessels of the liver[40]. Embolization 
associated with the delivery of these particles allows 
to decreasing the flow inside tumor-feeding arteries 
and, then, the washout of drugs. This procedure can 
increase the dwell time of anticancer drugs in proximity 
of tumor cells. In 2007, our group reported the first 
experience with DEBIRI applied to twenty CRC-LM 
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Figure 1  Kaplan-Meier survival curve for progression free survival.
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Figure 2  Kaplan-Meier survival curve for overall survival.
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type and mutant. WT: Wild type; MUT: Mutation.
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patients, which had been previously treated with 
chemotherapy[23]. Most of the sample (80%) showed a 
response according to RECIST. As concerning toxicity, 
they all had G2 fever; 15 patients had G2/3 right 
upper quadrant pain[23]. Median hospitalization for the 
procedure was 3 d (1-10 range )[23].

Martin et al[43] published data from a trial with CRC-
LM 55 patients, which showed a RR of 66% at 6 mo 
and 75% at 12 mo; OS of 19 mo and and PFS of 11 
mo. Eleven (20%) patients had a significant tumor 
response and reduced disease intensity or stable 
response without progression that allowed resection, 
ablation or both[44].

Recently, we reported the results of a randomized 
trial on DEBIRI vs FOLFIRI after second or third lines of 
systemic chemotherapy in CRC-LM[45]. Patients treated 
with DEBIRI achieved a 43% OS improvement (22 vs 
15 mo of FOLFIRI; P = 0.031), higher PFS (7 vs 4 mo 
of FOLFIRI; P = 0.006), an improved RR (68% vs 20% 
of FOLFIRI)[45]. DEBIRI resulted in increased toxicity 
(G3 pain, nausea, fever), because of post embolization 
syndrome[45]. Diarrhea, asthenia, leucopenia, anemia 
and alopecia were the most observed side effects 
of FOLFIRI[45]. We reported for the first time that 
DEBIRI improved OS, reducing cost treatments of 
systemic therapy. Noteworthy, the median life quality 
improvement was observed for 8 mo after DEBIRI and 
3 after FOLFIRI (P = 0.00002).

In this paper we investigated for the first time the 
tumor response and toxicity of DEBIRI in association 
to cetuximab as second-line treatment of unresectable 
CRC-LM.

Our results showed that the association systemic/
hepatic intra-arterial therapy was practicable and 
efficacious. An ORR of 50% was encouraging and 
comparable with previous reports[46]. The analysis of 
PFS and OS were also promising and further supported 
DEBIRITUX efficacy.

DEBIRITUX had low toxicity, showing only the known 
drug-related (irinotecan and cetuximab) toxicities. 
Diarrhea was the most observed adverse event, this 
was probably due to both irinotecan and cetuximab. 
The management of patients affected by CRC liver 
metastases with TACE and targeted agents was 
challenging, and resulted in interesting PFS and OS.

Cetuximab is a non-chemotherapeutic agent targe-
ting the EGFR, is effective and is applied worldwide for 
the treatment of CRC with KRas wild type[47,48].

The aim and efficacy of loco-regional therapy of 
the liver is well known, however its several side effect 
(biliar stenosis, catheter displacement and consequent 
systemic leakage) may undermine its application[31-34]. 
DEBIRI may overcome the above disadvantages, beca-
use it is a more precise and direct method, resulting 
in mild intensity general side effects[21-33]. DEBIRI can 
also be combined with therapies involving monoclonal 
antibodies, such as cetuximab.

Our results do not show any severe cetuximab or 

irinotecan general side effects. Most common adverse 
events are related to the PES, including pain, nausea, 
and hypertension.

DEBIRI can be performed also after several pre-
vious line of therapy, provided that an adequate 
supportive therapy is guaranteed. This point is crucial 
as the duration of hospitalization may be limited 
and tolerability of treatment (less abdominal pain, 
discomfort, serum transaminases level elevation) may 
be improved.

KRas analysis, unfortunately, was not performed 
at the beginning of the treatment, but it was done 
retrospectively in the central laboratory of the coordina-
ting center. This may have affected the RR, since 
cetuximab is not efficacious in KRas mutated cases. 
We show a possible correlation of KRas status and 
response to DEBIRITUX, this is supported also in other 
reports[35-39].

In conclusion, DEBIRITUX is efficacious and induces 
low toxicity for CRC-LM therapy, as it appears from 
the few side effects that was observed and the high 
RR, and the prolonged decrease of CEA. More clinical 
trials are required to address this issue, and to assess 
when DEBIRITUX should be applied in the therapeutic 
sequence of CRC-LM. This study is the first to our 
knowledge that confirms the efficacy of systemic plus 
intra-arterial therapy association in the management of 
CRC-LM.

COMMENTS
Background
Colorectal cancer (CRC) is nowadays one of the principal health care concerns 
and leading tumor in Europe and United States. Surgical resection is feasible 
only for 20% of patients with liver metastases (LM). The recently introduced 
loco-regional therapy with drug-eluting beads plus irinotecan (DEBIRI) shows 
good tumor reduction in unresectable CRC-LM that were previously treated with 
2 or more chemotherapy regimens.
Research frontiers
Cetuximab is a monoclonal antibody that antagonize the epidermal growth 
factor receptor and is widely used in combination with chemotherapy 
because of its different toxicity profile in respect to the classical side effects of 
chemotherapy. Cetuximab associated to irinotecan has been recently approved 
for CRC-LM treatment, as second line therapy. This study investigated the 
efficacy and safety of the association cetuximab/DEBIRI (DEBIRITUX) as 
second-line therapy of CRC-LM.
Innovations and breakthroughs
The aim and efficacy of loco-regional therapy of the liver is well known, 
however its several side effect. DEBIRI has the potential of overcome this 
disadvantages, since it can be a safer and more direct method, resulting in 
mild intensity general side effects, as reported in the literature. DEBIRI can 
also be combined with therapies involving monoclonal antibodies, such as 
cetuximab. This study is the first to the knowledge that confirms the activity of 
the combination of systemic plus intra-arterial therapy of CRC-LM.
Applications
DEBIRITUX is efficacious and induces low toxicity for CRC-LM therapy, as it 
appears from the few side effects that was observed and the high response 
rate, and the prolonged decrease of carcinoembryonic antigen. More clinical 
trials are required to address this issue, and to assess when DEBIRITUX 
should be applied in the therapeutic sequence of CRC-LM.
Terminology
DEBIRI is an intra-arterial therapy adopting drug-eluting beads preloaded 
with irinotecan. Drug-eluting bead are small particles able to carry the 
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chemotherapeutic agents directly to arterial vessels of the metastases. In this 
way the toxic agent concentration in the liver tumors is increased, whereas 
the systemic exposure to drugs is decreased. The volume of tissue necrosis, 
moreover, is significantly greater when using drug-eluting beads compared 
to a conventional trans-arterial chemoembolization. Since liver arteries are 
the main sustainance of CRC-LM (90%), DEBIRI method can deliver elevate 
concentration of toxic agents inside the tumor, resulting in systemic low adverse 
events.
Peer-review
The authors investigated the efficacy and safety of the addition of cetuximab to 
DEBIRI (DEBIRITUX) as second-line treatment in patients with unresectable 
liver metastases from CRC. It interesting that the regimen combined with 
DEBIRI and cetuximab appear to be effective and feasible in second line 
treatment.
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