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Abstract

In pivotal phase II and III studies, the targeting monoclonal antibody cetuximab has been shown to improve the
efficacy of standard chemotherapy regimens used in first-line treatment of metastatic colorectal cancer. Safety data
analyses from these studies indicate that cetuximab plus chemotherapy appears to be associated with a higher
incidence of grade 3-4 adverse events than chemotherapy alone. In particular, dermatological toxicity and skin
reactions can require an early discontinuation therapy affecting clinical outcomes. Herein, we present one case
which document a sustained long-lasting efficacy of cetuximab triggered by a presumable immune response after
discontinuation of therapy, in order to focus on the possibility to suggest a different use of antibody.
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Introduction
The epidermal growth factor receptor (EGFR)-targeting

monoclonal antibody, cetuximab, has been shown to improve the
efficacy of standard chemotherapy regimens used in the first-line
treatment of several common cancers, including metastatic colorectal
cancer (mCRC) [1-3]. In particular, the CRYSTAL (Cetuximab
Combined with Irinotecan in First-Line Therapy for Metastatic
Colorectal Cancer) study met its primary end point in demonstrating
that the addition of cetuximab to a combined first-line chemotherapy
regimen of irinotecan, infusional fluorouracil, and leucovorin
(FOLFIRI) statistically significantly reduced the risk of progression of
mCRC compared with chemotherapy alone (hazard ratio 0.85; P = .
048) [1]. Successively, an updated analysis according to tumour KRAS
and BRAF mutation status and with increased follow-up time has also
demonstrated unequivocally an improvement of overall survival in
patients whose tumours are wild-type for KRAS [4]. In addition, a
randomized phase II study has confirmed that, when combined with
oxaliplatin-based chemotherapy (FOLFOX), cetuximab increased the
overall response rate (ORR) and reduced the risk of progression in
patients whose tumours were wild-type for KRAS if compared with
those treated with chemotherapy alone [5]. However, cetuximab
therapy integration into protocols has been hampered by a fair
number of grade 3/4 toxicities varies between 18% and 19.5% for skin
reactions, 28.2% and 30% for neutropenia, and 11% and 15.7% for
diarrhoea [4,5]. Although recent data from the CRYSTAL trial suggest
that skin reactions related to anti-EGFR therapy do not impact on
patient quality of life [6], skin toxicities may have negative
psychosocial impact and sometimes affect clinical outcomes causing
discontinuation of therapy. Herein we report an unusual case of a man
with liver metastases from CRC diagnosed in our institution, treated
with FOLFOX plus cetuximab, and with sustained radiological

response after discontinuation of therapy due to unacceptable skin
toxicity.

Case Report
A 69-year-old retired man came to our attention in February 2012.

His history reported a total laryngectomy with neck dissection for a
cancer of the larynx at approximately 52 years of age. A permanent
tracheostomy was fashioned and postoperative irradiation was
required. This combined treatment ensured the recovery and
subsequent follow-up showed no recurrence of the disease. One
month earlier, in January 2012, he had undergone a left
hemicolectomy resection after diagnosis of adenocarcinoma of the
descending colon. An abdominal magnetic resonance imaging (MRI)
revealed the presence of multiple hepatic nodules, the largest of
approximately 4 cm in longest diameter at the level of the IV segment
(Figure 1A). CT scans with contrast failed to show any evidence of
further metastases. Biopsy of the liver confirmed the diagnosis of
metastasis of colon adenocarcinoma. After the execution of the KRAS
test, the tumour was wild-type at codons 12 and 13 of the
corresponding gene. Serum chemistry analysis showed bilirubin 0.4
mg/dl, γ-glutamyltransferase (GGT) 38 U/l, alkaline phosphatase (AP)
110 U/l, AST 26 U/l, ALT 28 U/l and cholinesterase 6245 U/l. Other
laboratory test results were normal. At this point, on day 1 of a 14-day
treatment cycle, the patient received cetuximab (initial dose 400
mg/m2 infused over 2 hours, and 250 mg/m2 weekly, over 1 hour,
thereafter) followed after 1 hour by FOLFOX6 (leucovorin 100 mg/m2

followed by 5-fluorouracil bolus 400 mg/m2 and 46-hour infusion
2400 mg/m2 with oxaliplatin 100 mg/m2), until disease progression or
the occurrence of unacceptable toxicity. No haematological side effects
occurred during the first 8 weeks of therapy while a grade 2
maculopapular rash appeared on the face. It was sufficiently controlled
by the application of a cream containing vitamin K1. A reduced
diameter of liver metastases (nodule of 28 mm at the level of the IV
segment) was noted on abdomen MRI (Figure 1B), and we determined
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the therapy effect to be a partial response. Successively, the combined
cetuximab-based therapy was regularly continued weekly until August.
The patient had experienced only mild anaemia of grade 1, but it
seemed much worse skin toxicity. The maculopapular rash was
managed not only with the application of the vitamin K1 cream, but
also with the oral assumption of tetracycline and topical steroid
treatment. At the start of cycle 7 of combined therapy, the skin toxicity
was aggravated by the appearance of a paronychia of fingers, dry skin,
and skin fissures. Although of grade 1, paronychia and skin fissures
showed annoying and painful requiring the contribution of ointment
with polyethylene glycols and allantoin whereas a moisturizer restored
partially the permeability barrier and treated dry skin. After the tenth

cycle of therapy, administered in August, a grade 4 paronychia with
severe impairment of quality of life led to discontinuation of any drug.
A further reduction in the diameter of liver metastases (nodule of 19
mm at the level of the IV segment) was confirmed by an MRI (Figure
1C). After about two months, the skin toxicity appeared resolved
whereas a subsequent MRI performed in November showed a
surprising further reduction of the size and number of hepatic
metastases in the absence of any treatment (Figure 1D). In the
following months, until October 2013, were not observed changes nor
in the patient’s clinical condition or in the radiological patterns of
disease (Figures 1E and 1F).

Figure 1: MRI performed sequentially in February 2012 (1A), May 2012 (1B), August 2012 (1C), November 2012 (1D), March 2013 (1E), and
October 20 13 (1F).

Discussion
Although the advantages in terms of ORR, progression-free survival

(PFS), and overall survival (OS) are more straightforward with the
combination with irinotecan than that with oxaliplatin, patients whose
tumours are wild-type for KRAS still have a statistically significant
increased chance of response (61% v 37%; P = .011) and a lower risk of
disease progression (hazard ratio = 0.57; P = .0163) if treated with
cetuximab with FOLFOX rather than with FOLFOX alone. Moreover,
in the OPUS study, the median duration of response was also longer in
the cetuximab group (9.0 v 5.7 months) [5]. Nevertheless, even these
patients, like all the others, show resistance to the therapy and
inevitably fall in clinical progression. This has not happened yet for
our patient, although the treatment has been suspended after ten
cycles in August of 2012 for unacceptable skin toxicity. To date, after
20 months from started therapy, the patient remains with a partial
remission of disease. How to explain this unusual and extraordinary

result? The EGFR is frequently overexpressed or abnormally activated
in tumours. Early studies with anti-EGFR monoclonal antibody (mAb)
were shown to inhibit the growth of cancer cells bearing EGFR [7].
Cetuximab is a recombinant human-murine chimeric mAb targeted
specifically to the external domain of EGFR, compete with the ligand
binding, and block activation of receptor tyrosine kinase by EGF or
transforming growth factor alpha. In addition, cetuximab induces
antibody-mediated receptor dimerization, resulting in receptor
downregulation, and this effect may be important for its growth-
inhibitory capacity [8]. As result of these effects, cetuximab interferes
with a number of key cellular functions regulated by the receptor: cell-
cycle arrest, potentiation of apoptosis, inhibition of angiogenesis,
inhibition of tumour-cell invasion and metastasis, and augmentation
of antitumour effects of chemotherapy and radiotherapy. However,
cetuximab can also elicit likely immunological events that occur in
treated patients: antibody-dependent cellular cytotoxicity (ADCC),
cross talk among immune cells including natural killer (NK) cells and
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dendritic cells (DC), and generation of tumour antigen-specific T
lymphocyte responses (Figure 2) [9]. The ADCC activity depends on
the degree of EGFR expression on tumour cell surfaces independently
of EGFR mutation status [10]. The DC and NK cells interaction,
facilitating their recruitment to the tumour site, can modulate both the
innate immune response in the local tumour microenvironment and
the adaptive immune response in secondary lymphoid organs. The
generation of these events may offer substantial advantages in
response to the treatment of cancer patients. MAb can generate a long-
lasting immunological central memory which can justify oneself a
prolonged clinical benefit in some patients, as in our case. This is not
true for all patients, but undoubtedly the knowledge of this act ion
modality of cetuximab should be thorough and could be synergized
with other forms of immunotherapy. On the other hand, Kurai et al.
have demonstrated that ADCC activity was enhanced by interleukin-2
through activation of NK cells [11]. In this scenario, we believe that
could be not necessary a continuous administration of cetuximab
combined to chemotherapy and further clinical studies should be
planned to investigate our hypothesis in the treatment of wild-type
RAS mCRC patients.

Figure 2: Cellular cascade leading to antitumour immune response
generated by cetuximab.
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