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Abstract

Objectives: In this study we will analyse the use of cetuximab in the treatment of metastatic
colorectal cancer (MCC) in a third level hospital. We will establish the usage conditionsin our
centre in keeping with those approved in current technical records. We will also record the
treatment duration under the different usage conditions and use the information available in
material that has been published to date.

Met hods: An indication-prescription study of cetuximab in MCC was carried out on all patients
treated with cetuximab for colorectal cancer in the period between 2004 and 2007 in our
hospital. The number of prescriptions that do not fit the approved recommendations for
cetuximab in MCC treatment (and why they do not fit) is determined. Descriptive statistical
analysis was carried out for the different variables collected, and a Kaplan-Meier analysis was
carried out for the treatment duration variable, so asto determine whether there isa difference
in effectiveness for the common usesin our hospital.

Results: Data was recorded for 74 patients treated with cetuximab. The average cost per patient
was €14 399 and on average, 15.3 dosages were administered per patient. The average initial
dosage was 710 mg with an average dosage of 446 mg after that. The average duration of the
treatments was 15.4 weeks. cetuximab was administered to 7 patients as first-line treatment
and to 32 patients who had not used irinotecan previously. Irinotecan was not associated with
cetuximab treatment in 9 patients, and it was used in 14 patients resulting in a negative
outcome for the EFGR test. Treatment duration was longer in the case of its use as first-line
treatment (27.7 weeks), if irinotecan had not been used before (23.3 weeks), if irinotecan was
used (20.5 weeks) and in patientswith positive EFGRresults (19.6 weeks.) The median treatment
duration, under the different conditions, waslessthan the average but with no major differences
between them. 70.3% of prescriptions did not fit with the data sheet.

Conclusions: The use of cetuximab under different conditionsto those approved on the technical
data sheet creates an increase in the number of patientstreated and a longer duration of the
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Introduction

treatments which implies an increase in intake. The average and the mean treatment times for
the usage conditions found did not present any significant statistical differences. There are a
small number of patients who benefit from this treatment which can be seen by the large
average, in comparison with the mean, without any of the conditionsin which the analysis was
carried out seeming to determine a higher response. The treatment duration in our study was
similar to the durations recorded in relevant literature for these usage conditions.

© 2008 SEFH. Published by Hsevier Espana, SL. All rights reserved.

Estudio de utilizacion de cetuximab en cancer colorrectal metastasico en un hospital
de tercer nivel

Resumen

Objetivos: En este trabajo se analiza la utilizacion de cetuximab en el tratamiento de cancer
colorrectal metastasico (CCRm) en un hospital de tercer nivel, determinando las condiciones de
uso en los pacientes de nuestro centro con relacion a las aprobadas en ficha técnica en el mo-
mento. También, se compara la duracion del tratamiento en las distintas condiciones de uso y
con los datos disponibles en la bibliografia publicada hasta la fecha de realizacién de este tra-
bajo.

Meét odos: Se realiz6 un estudio de indicacion-prescripcion de cetuximab en CCRm para todos los
pacientes tratados con cetuximab en CCRen el periodo 2004-2007 en nuestro hospital. Se deter-
mina el nUmero de prescripciones que no se ajusta a la ficha técnica aprobada para cetuximab
en CCRm y el motivo por el que no se adapta. Se realiza el andlisis estadistico descriptivo para
las distintas variables recogidas y un analisis de Kaplan-Meier para la variable duracién de
tratamiento para determinar si hay diferencia de efectividad para los usos habituales en nuestro
hospital.

Resultados: Se recogieron los datos de 74 pacientes tratados con cetuximab. H coste medio por
paciente fue de 14.399 € y un numero medio de dosis administradas de 15,3 por paciente. La
dosis media de inicio fue 710 mg y la de mantenimiento, de 446 mg. La duracién media de los
tratamientos fue 15,4 semanas. Cetuximab se administrd a 7 pacientes en primera linea de
tratamiento, y a 32 pacientes sin que previamente se hubiese utilizado irinotecan. En 9 pa-
cientes no se asoci6 irinotecan al tratamiento con cetuximab y se emple6 en 14 pacientes con
resultado negativo para la prueba de EFGR La duracién de los tratamientos fue mayor en caso
de utilizacién en primera linea de tratamiento (27,7 semanas), si no se empled irinotecan previo
(23,3 semanas), si se asociaba irinotecan al tratamiento (20,5 semanas) y en pacientes EFGR
positivo (19,6 semanas). Las medianas de duracién de tratamiento en las diferentes condiciones
recogidas eran menores en magnitud a la media, no presentando diferencias significativas entre
ellas. EL 70,3 % de las prescripciones no se ajustaba a la ficha técnica.

Conclusiones: La utilizacion de cetuximab en condiciones distintas a las aprobadas en ficha téc-
nica origina un aumento en el nimero de pacientes tratados y una mayor duracién de los
tratamientos, lo que implica un aumento en el consumo. La media y la mediana de tiempo de
tratamiento para las condiciones de utilizacién encontradas no presentaron diferencia estadis-
ticamente significativa. Hay un pequefio nUmero de pacientes que se beneficia de este
tratamiento, como puede ponerse de manifiesto por la mayor magnitud de la media respecto a
la mediana, sin que ninguna de las condiciones en las que se realizé el andlisis parezca ser de-
terminante de una respuesta mayor. La duracion de los tratamientos en nuestro estudio fue del
orden de las encontradas en la bibliografia para esas condiciones de utilizacion.

© 2008 SEFH. Publicado por Hsevier Espafa, SL. Todos los derechos reservados.

the treatment of patients with metastatic colorectal cancer
(mCRC) expressing EGFR after the failure of a cytotoxic

Cetuximab is an anti-cancer drug consisting of a chimeric
monoclonal IgG1 antibody that acts by blocking epidermal
growth factor receptor (EGFR) and preventing it from
functioning, which inhibits cell proliferation and favours
apoptosis. The first indication approved for cetuximab was
as follows: “indicated, in combination with irinotecan, for

treatment including irinotecan.” At present, cetuximab
associated with radiotherapy’ is also indicated for the
treatment of head and neck cancer, although in this article
we will be focussing on its use in mCRC.

The use of drugs under conditions other than those
approved isfrequent in oncology, due to the peculiarities of
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oncological pathology and the desire to incorporate new
methods into the treatment of cancer patients. Different
studies carried out in this field>®estimate that 50% of
prescriptions for the group of oncological drugs that were
studied do not follow drug indications; the use of cetuximab
in daily clinical practice can differ from what isstated in its
data sheet. Medical literature contains referencesto first-
line treatment for patients with mCRC*® who did not express
EFGR,®' or use in conjunction with drugs other than
irinotecan.®' The use of cetuximab in these cases could be
responsible for an increase in use with 2 causes:

- Ahigher number of patients receiving treatment including
those treated on a first-line basis and the additional
patients who do not express EFGR, or an increased use of
the treatment due to associating the drug with
medications other than irinotecan. On this subject, some
authors'™ estimate the number of patients apt for
receiving treatment with cetuximab at 3%of those
diagnosed with CRC, or at 1.8 treatments per 100 000
inhabitants, if we adhere to what is stated in the data
sheet

- A longer treatment duration in patients as a result of
increased response time, > mean time to progression or
progression-free survival

This study will analyse the use of cetuximab in mCRCat a
hospital that provides oncological care to its entire area,
paying special attention to how situations in which
cetuximab is not used according to its indications can
influence treatment time, and how this may cause increased
consumption.

Methods

We performed an indication-prescription profile study for
cetuximab in mCRCincluding data from all patientsreceiving
treatment at our hospital, beginning when cetuximab was
first marketed in 2004 up to November 2007, and who were
not included in any of the active clinical trial protocols for
cetuximab in that hospital. Data was collected from the
information system software pertaining to oncological
pharmacy and admissions, the clinical history and anatomical
pathology records. The examined variables were patient
age and sex, line of treatment, presence or absence of prior
treatment with irinotecan, drug associated with cetuximab,
cetuximab dosage, results of the EGFR expression test,
treatment duration, and whether or not it continued beyond
the end of the study. We also collected data regarding
cetuximab consumption in the study period, as well as the
number of preparations elaborated by the pharmacy
division.

The qualitative variables were analysed descriptively
according to frequency, and the quantitative variables were
analysed using central tendency and dispersion (mean,
median, standard deviation [SD]; in addition, the treatment
time variable was analysed using the Kaplan-Meier method
(overall and according to the line of treatment, association
of irinotecan, prior treatment with irinotecan and result of
the EFGRtest), and the delimiting event for the above was
discontinuing treatment for any reason. SPSSstatistical

package was used for all analyses. Treatment time according
to cetuximab’s data sheet can continue until the patient
progresses, suffers an adverse reaction, or dies; treatment
times measured in our hospital were compared with those in
published clinical studies or with other available efficacy
variables. Given this basis, treatment time could be a good
estimator of time until treatment failure'®; however, this
variable is not considered to be a good measurement of
efficacy in clinical trials, asit measures efficacy and safety
at the same time, and we used progression-free time and
progression-free survival asthe efficacy variable.

The coincidence rate between the indication that was
used and the authorised indication was established based on
that approved according to the cetuximab data sheet' at
the time when this study was carried out. Snce there was
the possibility of a treatment having 2 or more ways in
which it did not comply with specifications in the package
leaflet, we used the algorithm shown in Figure 1 to
determine whether or not a treatment complied with
specifications.

Results

During the study period, a total of 74 mCRC patients, 56
men and 18 women, were treated. During the same period,
694 patients were attended in the oncology division, which
led to use of cetuximab in 10.6%o0f all colon cancer patients
who were treated. Average patient age was 66 years (39-84
years). At the moment when the study started, 17 patients
were already receiving treatment with cetuximab.

The average cost per patient was €14 399, giving us a
total of €1 065526 for cetuximab consumption during the
entire period. Annual cetuximab consumption rose from
€62 850 during 2004 to €467 467 in 2007 (January to October)
(Table 1). Atotal of 1130 doses were administered, with a
mean of 15.3 (1-68) per patient and a median of 10.

Stuations in which cetuximab was used for a reason
other than the approved one made up 70.3%o0f the total
(Figure 1). According to the legislation that was applicable
for the duration of this study, the use of medications for
conditions other than those that are authorised should be
cleared for “compassionate use” with the Spanish Agency
for Medicines and Health Products, however, this study only
found applications for “compassionate use” for 12 cases,
which comprised 23.1%o0f those for which permission should
have been requested.

Cetuximab was administered as a first line of treatment in
7 patients (9.5%), as a second line in 25 (33.8%, and as a
third or later line of treatment in 42 (56.8%. Forty-two
patients (56.7% received treatment with irinotecan prior to
taking cetuximab. Irinotecan was administered with
cetuximab in 63 patients (85.1%9), out of whom 5 also received
fluorouracil; 7 patients (9.5% received cetuximab
monotherapy and the treatment was associated with
medications other than irinotecan in 4 patients (5.4% (Table 2).
The drugs other than irinotecan that were administered in
association with cetuximab were fluorouracil and oxaliplatin
in 11 and 9 patients respectively. Seven patients changed
treatment during therapy with cetuximab + irinotecan due to
having a second treatment option in the form of cetuximab
monotherapy, or cetuximab associated with oxaliplatin. Only
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Table 1 Number of patients and cetuximab consumption
2004 2005 2006 20072 Totals
Number of patients 5 28 28 40 Total:74
M: 56
F: 18
Median age (min-max) Total: 66 (39-84)
M: 66 (39-84)
F: 66 (51-79)
Number of preparations 54 277 341 458 1130
Use, € 62 850 235 905 299 287 467 484 1 065 526

Findicates females; M, males.
aData from January to October 2007.

34 patients underwent the EFGRtest, which was positive in
20 (58.9%9 and negative in 14 (41.1%%.

The mean dose that was given to begin treatment was
710 mg (SD=101), and the maintenance dose was 446 mg
(SD=53.4). Thirteen patients had their doses lowered during
treatment; the mean decrease was 30% and 8 received
cetuximab on a fortnightly basis (500 mg/ m2).

The mean duration of cetuximab treatments (Table 2) for
all patients in the study was 15.4 weeks (SD=16.1). If we
take the line of treatment into account, the mean duration
was 27.7 weeks for first line, 24.4 weeks for second line,
and 16 for third line or later. In patients who had undergone
previous treatment with irinotecan, the mean treatment
duration was 17.4 weeks; for the rest, it was 23.3 weeks.
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Table 2 Treatment duration according to conditions of use

Treatment duration, weeks

No. Mean (95%Cl) Median (95%Cl)

Patient total 74 15.4 9.9

Line First 7 27.7 (0-56.4) 8.9 (0.4-17.3) Log-rank sig = 0.339
Second 25 24.4 (15-33.7) 21.0 (14.5-27.5)
Third or later 42 16 (11-21) 10.4 (7.2-13.7)

Previous irinotecan use No 32 23.3 (13.8-32.9) 13.4 (2.1-24.8) Log-rank sig = 0.47
Yes 42 17.4 (11.9-22.9) 11.9 (6.8-16.9)

Associated drug Irinotecan 58 20.5 (14.8-26.2) 12.3 (0.6-24) Log-rank sig = 0.5187
Irinotecan + fluorouracil 5
Cetuximab monotherapy 7 15.1 (8.1-27.1) 10.4 (0-23.7)
Others 9

EFGR test Non-existent 40 23.1 (14.6-31.5) 21.0 (14.3-27.7) Log-rank sig = 0.1300
Existing 34 16.1 (9.8-22.3) 9.9 (8.3-11.4)
+ 20 19.6 (9.5-29.8) 10.3 (9.1-11.5) Log-rank sig = 0.1865
— 14 11.4 (6.7-16) 8.7 (5.9-11.5)

Cl indicates confidence interval; EGFR, epidermal growth factor receptor.

After reviewing clinical histories and searching the
anatomical pathology database, we only found results from
EFGRtesting in 34 of the 74 patientsin the study. In patients
with apositive result, the average duration of the treatments
was 19.6 weeks; for patients testing negative, it was 11.4
weeks (Table 2). The mean treatment duration in patients
who did not undergo thistest was 23.1 weeks. Valuesfor the
median treatment duration for the entire population and
each stratum (line of treatment, prior administration of
irinotecan, association with irinotecan and EFGRtest) are
also shown in Table 2 and Figure 2; for all cases, the median
treatment duration was shorter than the mean.

Discussion

As shown in Table 1, there has been a gradual increase in
both cetuximab treatment and in the number of mCRC
patientstreated with that drug. The increase in consumption
(56%) is greater than the increase in patient numbers (429,
which is why we believe that it is due to a high degree of
use under conditions other than those approved according
to the data sheet; these comprise 70.3%o0f all cases. It
shows situations such as cetuximab use in first lines of
treatment, or in cases where irinotecan is not previously
administered; these situations create a longer treatment
time and an increase in cetuximab use which isproportionally
greater than that of the number of patients.

Table 3 shows a summary of the data obtained through
this study and from the published trials for the same clinical
condition. As a reference, we also show the data from
Cunningham’s pivotal study'® and the article by Tournigand
et al'” that compares 2 treatment sequences with the
FOLFIRI and FOLFOX regimens.

We can observe that the mean treatment time islonger
if cetuximab is used as a first line of treatment for mCRC
(27.7 weeks), instead of as a second-line (24.4 weeks) or
third-line (16 weeks) treatment. The mean treatment
times with cetuximab as a first line of treatment is similar
to the treatment times recorded by Folprecht et al* and
Tabernero et al.® Analysis of the patientsin our study using
the Kaplan-Meier method showed a median treatment
duration of 8.9 weeks as a first line of treatment; for
second line, it was21.0, and in third line, it was 10.4, with
no statistically significant differences. In our population,
we can observe how the median treatment duration for
the first line of treatment is noticeably less than those
shown in the studies by Folprecht et al* and Tabernero et
al,%even if they are compared with our population’s mean.
This could be due to the low number of patientsin our
study who were undergoing a first line of treatment
(7 patients).

If we consider patientspreviously treated with irinotecan,
the mean treatment duration was 17.4 weeks (23.3 weeks
without previous treatment), and this value is similar to
that obtained by Cunningham.®

When cetuximab was used with irinotecan, the mean
treatment time was 20.5 weeks compared to 15.1 weeks
without irinotecan, although in thislast group, cetuximab
could be associated with other drugs, such as oxaliplatin
and/ or fluorouracil. Once again, the median for these
groups is lower than the mean: 12.3 and 10.4 weeks, with
and without irinotecan, respectively.

Different treatment guides for mCRC refer to the EFGR
test’s lack of value as a predictor, and do not recommend
that test as a determining criterion for treatment with
cetuximab.'® In our population, 54%of patients had no
result (whether positive or negative) for thistest, with a
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Figure 2 Survival curves for treatment time. A. According to the result of the test for epidermal growth factor receptor (EFGR).
B. According to the line of treatment. C. According to whether or not irinotecan was administered, whether or not it was associated
with cetuximab. D. According to whether or not irinotecan had been previously administered.

mean treatment time of 23.1 weeks, compared to 46%of
patients who did have a result and whose treatment
duration was 16.1 weeks. In the latter group, the mean
treatment duration was longer for patients whose EFGR
test showed positive (19.6 weeks) than for those with a
negative result (11.4), although this difference was not
significant; furthermore, there was no significant
difference when the analysis was performed according to
median treatment time (Table 2). Both the mean and

median treatment durations for patients with a negative
EFGR test were clearly lower in our study than in the
studies listed in the bibliography (Table 3).

The fact that the mean treatment duration shows a
higher value than the median could be due to the fact that
benefit from cetuximab occursin certain patientsand is not
homogeneous; we did not find that the different variables
analysed (line of treatment, previous administration of
irinotecan, association with irinotecan and EFGRtest) had
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Table 3 Efficacy results in clinical trials of cetuximab

Median RD, RD, ORR, % Mean PFS s Mean OS
weeks months (95%Cl) months months
First line
Result of this study
(n=7 patients) 8.9 (0.4-17.3) Not collected in this study
Tournigand et al"”
(n=220 patients) A — — 56 (47-65) 8.5 (7-9.5) 21.5 (16.9-25.2)
(1st +2nd line)
B — — 54 (45-63) 8 (6.2-9.4) 20.6 (17.7-24.6)
(1st +2nd line)
Folprecht et al* 28.1or24.7 — 67 (47-87) — 33 (20-n)
(n=27 patients)
Tabernero et al® 24 (1-78) 10.8 (7.1-13.9) 72 (56-85) 12.3 (7.7-15.8) 30 (17.8-33.8)
(n=43 patients)
Rougier et al® — — 46 (25-66) 10.9 (PFT) —
(n=23 patients)
Bokenmeyr et al” = = 49 (PS=0-1) 2 2
(n=337 patients)
Seufferlein et al® — — 54 (38-69) @ 2
(n=49 patients)
Second line
Result of this study 21 (14.5-27.5) Not collected in this study
(n=25 patients)
Tournigand et al"” A — — 15 (7-23) 4.2 (3.7-5.2) 21.5(16.9-25.2)
(n=220 patients) (1st + 2nd line)
B — — 4 (0-9) 2.5(2.1-3.3) 20.6 (17.7-24.6)
(1st + 2nd line)
Cunningham et al'® CH 18 5.7 22.9 4.1 (PFT) 8.6
(n=329 patients)
M 7 4.2 10.8 1.5 (PFT) 6.9
Negative EGFR
Result of this study 8.7 (5.9-11.5) Not collected in this study
(n=14 patients)
Huertas Fernandez et al® 28 (12-64) — — 7 (3-16) 10.2 (4-24)
(n=9 patients)
Hebbar et al® 16 (10-56) — 20 7.3 9.5
(n=20 patients)
Chung et al™ 15 (8-17) — 25 (4-46) — —
(n=16 patients)
Vincenzi et al'? Decrease - — 60% 6.5 (3.7-10.9) (PFT) 14
(n=10 patients)® VEGF — — 3 (2.5-4.5) (PFT) 6.5
No decrease
Other drugs
Result of this study 10.4 (0-23.7) Not collected in this study
(n=10 patients)
Tabernero et al® 24 (1-78) 10.8 (7.1-13.9) 72 (56-85) 12.3 (7.7-15.8) 30 (17.8-33.8)
(n=43 patients)
(FOLFOX4)
Souglakos et al'® 8 20 (9-32) 3 10.7

(n=40 patients)°

Cl indicates confidence interval; EGFR, epidermal growth factor receptor; ORR, objective response rate; OS, overall survival; PFS, progression-
free survival; PFT, progression-free time; RD, response duration; TD, treatment duration; VEGF, vascular endothelial growth factor.

3PFSor PFT date from the studies by Bokemeyer et al” and Seufferlein et al® were not available at the moment when this study was
carried out.

®Response measured as a decrease in VEGF values.

°Patients resistant to previous treatment, refractory to oxaliplatin or with a resistant disease.
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any influence on the duration of the treatment, and
therefore, on its effectiveness.

Conclusions

The use of cetuximab in different clinical situationsin our
hospital is parallel to the publication of new studies (Table 3).
The mean treatment time values are similar to median
treatment durations found in the published literature for
these conditions of use. The fact that few requests for
compassionate use are submitted could be due to the false
belief that the indications for the drug have been amplified
based on the publication of new evidence. Likewise, use of
thisdrug under new conditionsisresponsible for an increase
in cetuximab treatment, motivated by the 2 causesindicated
in our working hypothesis: increase in patient number, and
longer duration for those patients. No significant differences
were observed for treatment times according to the
different conditions of use that we discovered in our
hospital. However, one aspect that should be highlighted is
that a longer duration is observed in the mean, and not the
median, treatment duration; thisis likely due to the fact
that only certain patients benefit from this treatment. It
must be determined which of the patientstruly benefit from
treatment with cetuximab, considering the monetary impact
of introducing this treatment for mCRC.

References

1. Ficha Técnica Erbitux®. Medicamentos Autorizados en Espafa
(Uso Humano) [accessed, Dec 2007]. Available from: https://
sinaem4.agemed.es/consaem/fichasTecnicas.do?metodo=
detalleForm

2. Merino Alonso J, Tevar Alfonso E, Callején Callejon G, Plasencia
Garcia |, Sanchez Garmendia E, Ramos Linares S. Usos
compasivos jrealidad o ficcion? Farm Hosp. 2005;29:95-6.

3. Garcia Campello I. Consideraciones legales y bioéticas sobre
uso compasivo de medicamentos. Trabajo practico del Curso de
Especialista en Derecho Sanitario y Bioética. Escuela de Practica
Juridica de Murcia. Colegio Abogados de Murcia-Universidad de
Murcia [accessed, Feb 2008]. Available from: http://www.
murciasalud.es/archivo.php?id=81466

4. Folprecht G, Lutz MR, Schoffski B Seufferlein T, Nolting A,
Pollert P, et al. Cetuximab and irinotecan/5-fluorouracil/folinic
acid is a safe combination for the first-line treatment of
patients with epidermal growth factor receptor expressing
metastatic colorectal carcinoma. Ann Oncol. 2006;17:450-6.

5. Tabernero J, van Cutsem E, Diaz-Rubio E, Cervantes A, Humblet
Y, André T, et al. Phase Il trial of cetuximab in combination with
fluoruracil, leucovorin, and oxaliplatin in the first-line
treatment of metastatic colorectal cancer. J Clin Oncol.
2007;25:5225-32.

6. Rougier P Raoul JL, van Laethem JL, Peeters M, Husseini F
Brezault C, et al. Cetuximab + FOLFIRI as first-line treatment

for metastatic colorectal CA. J Clin Oncol. 2004;22:abstract
3513.

. Bokemeyer C, Bondarenko |, Makhson A, Hartmann JT, Aparicio

J, Zampino M, et al. Cetuximab plus 5-FU/ FA/ oxaliplatin
(FOLFOX- 4) versus FOLFOX-4 in the first-line treatment of
metastatic colorectal cancer (mCRC): OPUS, a randomized
phase Il study. J Clin Oncol. 2007;24:abstract 3509.

. Seufferlein T, Dittrich C, Riemann J, Woell E, Herrmann T,

Lordick F et al. Aphase I/ Il study of cetuximab in combination
with 5-fluorouracil (5-FU)/folinic acid (FA) plus weekly
oxaliplatin (L-OHP) (FUFOX) in the first-line treatment of
patients with metastatic colorectal cancer (mCRC) expressing
epidermal growth factor receptor (EGFR). Preliminary results.
J Cin Oncol.2005;23:abstract 3644.

. Huertas Fernandez MJ, Rodriguez Mateos ME, Gémez Reina MJ,

Martinez Bautista MJ, Sdnchez Martinez |. Tratamiento con
cetuximab en pacientes con cancer colorrectal metastéasico que
no expresan el receptor del factor de crecimiento epidérmico.
Farm Hosp. 2007;31:264-9.

. Hebbar M, Wacrenier A, Desauw C, Romano O, Cattan S,

Triboulet JB en al. Lack of usefulness of epidermal growth
factor receptor expression determination for cetuximab
therapy in patients with colorectal cancer. Anti-Cancer Drugs.
2006;17:855-7.

. Chung KY, Shia J, Kemeny E, Shah M, Schwartz GK, Tse A, et al.

Cetuximab shows activity in colorrectal cancer patients with
tumors that do not express the epidermal growth factor
receptor by immunohistochemistry. J Clin Oncol. 2005;23:
1803-10.

. Vincenzi B, Santini D, Tonini G. New issues on cetuximab

mechanism of action in epidermal growth factor receptor-
negative colorectal cancer: the role of vascular endotelial
growth factor. J Clin Oncol. 2006;24:1957.

. Souglakos J, Kalykaki A, Vamvakas L, Androulakis N, Kalbakis K,

Agelaki S et al. Phase Il trial of capecitabine and oxaliplatin
(CAPQOX) plus cetuximab in patients with metastatic colorectal
cancer who progressed after oxaliplatin-based chemotherapy.
Ann Oncol. 2007;18:305-10.

. Carnero Gémez R. Impacto del tratamiento del cancer

colorrectal metastasico con erbitux (cetuximab). Rev Esp Econ
Salud. 2005;4:179-82.

. Department of Health and Human Services. Food and Drug

Administration. Center for Drug Evaluation and Research
(CDER). Center for Biologics Evaluation and Research (CBER).
Guidance for Industry Clinical Trial Endpoints for the Approval
of Cancer Drugs and Biologics. U.S. Mayo 2007 [accessed, Dec
2007]. Available from: http://www.fda.gov/cber/gdlns/
clintrialend.htm

. Cunningham D, Humblet Y, Siena S, Khayat D, Bleiberg H,

Santero A, et al. Cetuximab monotherapy and cetuximab plus
irinotecan in irinotecan-refractory metastatic colorectal
cancer.N Engl J Med. 2004;351:337-45.

. Tournigand C, André T, Achille E, Lledo G, Flesh M, Mery-Mignard

D, et al. FOLFIRI Followed by FOLFOX6 or the reverse sequence
in advanced colorectal cancer: a randomized GERCOR Sudy. J
Clin Oncol. 2004;22:229-37.

. Cancer de Colon. NCCN Clinical Practice Guidelinesin Oncology

V1.2008 [accessed, Feb 2007]. Available from: http://www.
nccn.org/professionals/physician_gls/PDF/colon.pdf



