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T 
he treatment of mCRC with iri-
notecan (Camptosar) or oxalipl-
atin (Eloxatin) in combination 
with 5-fluorouracil (5-FU) and 
folinic acid (leucovorin [LV])—
and now often in combination 

with the antivascular endothelial growth fac-
tor monoclonal antibody bevacizumab (Avas-
tin)—represents a standard first-line approach 
that is consistently associated with improved 
survival among responders.1 However, some pa-
tients will not respond satisfactorily to an initial 
regimen, whereas others will respond transiently 
and then manifest recurrent disease later. By the 
time the need for second-line therapy is appar-
ent, perhaps only 50%–60% of patients will be 
well enough to undergo an additional interven-
tion.1 For medically appropriate patients—those 
who failed to respond to an initial intervention 
but are sufficiently fit to advance to second-line 
treatment—a survival benefit may be obtained 
with additional chemotherapy. 

Current evidence strongly suggests that overall 
survival (OS) is significantly correlated to receipt 
of all three standard drugs (irinotecan, oxalipla-
tin, and 5-FU) during the course of therapy for 
mCRC rather than to exposure to a specific sec-
ond-line therapy.2,3 Since in this scenario the pa-
tient’s disease has progressed despite the FOLF-
OX regimen, her subsequent treatment should 
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incorporate irinotecan, which is a key constituent 
of second-line treatment regimens for medically 
fit patients with CRC that has progressed or re-
curred following 5-FU treatment. 

Historic approach
Historically, second-line monotherapy with 

irinotecan following 5-FU failure was the first 

Irinotecan: A Decade of Difference 

Case history
A 58-year-old woman with metastatic colorec-

tal cancer (mCRC), who initially responded sat-
isfactorily to management with FOLFOX (folinic 
acid, 5-fluorouracil [5-FU], oxaliplatin) over an 
18-month interval, now has disease progression, 
with unilobar hepatic involvement, a 2-cm metas-
tasis to the anterior abdominal wall, and a 4-cm 
lesion in the mesentery. The patient has an excel-
lent performance status (PS) and, apart from her 
malignancy, no new complicating medical condi-
tions. She is employed, has a supportive family, 
and remains committed to additional therapy. 
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salvage intervention to be vali-
dated in a randomized, controlled 
fashion.4 In a 1998 evaluation, 279 
patients with proven mCRC pro-
gressing within 6 months of 5-FU 
therapy were randomly assigned in 
a 2:1 ratio to receive either best sup-
portive care (BSC) plus irinotecan 
(300–350 mg/m2 every 3 weeks) or 
BSC alone. Overall survival was sig-
nificantly improved (P = 0.0001) in 
patients receiving irinotecan thera-
py. Slightly more than 36% of pa-
tients who received irinotecan were 
alive at 1 year, in comparison with 
only 14% of patients receiving BSC 
alone, indicating a 2.6-fold sur-
vival advantage for patients receiv-
ing irinotecan. The median survival 
was 9.2 months in the irinotecan + 
BSC arm versus 6.5 months in the 
BSC-alone arm (P = 0.0001). More 
than 80% of subjects in this study 
were rated at World Health Orga-
nization (WHO) PS of 0 or 1, and 
those who received irinotecan dem-
onstrated significantly longer sur-
vival without deterioration of PS (P 
= 0.0001) as well as longer survival 
without substantial weight loss (P = 
0.018) and longer duration of pain-
free survival (P = 0.003).4 

In a second study published at 
approximately the same time, 267 
patients for whom 5-FU treatment 
failed were randomly assigned to 
receive irinotecan (300–350 mg/
m2 once every 3 weeks) or continue 
5-FU. At 15 months, the primary 
endpoint of OS was significant-
ly longer among patients receiv-
ing irinotecan (P = 0.035); and at 
1 year, 45% of patients treated with 
irinotecan were alive versus 32% of 
those who continued to receive 5-
FU. The median survival with iri-
notecan was 10.8 months versus 8.5 
months for those treated with 5-
FU. Irinotecan was associated with 
improvement in a range of second-
ary outcome measures, including 
median progression-free survival 
(PFS; 4.2 vs 2.9 months; P = 0.030) 

and median pain-free survival (10.3 
vs 8.5 months; P = 0.06).5 

Current practice
Therapy for mCRC may be seen 

as a paradigm for the rapidity with 
which approaches to treatment 
change as we gain new knowledge 
through the results of clinical stud-
ies. In current oncology practice, ad-
ministration of second-line irinote-
can as monotherapy is uncommon, 
and simplified regimens of LV and 
5-FU (5-FU/LV) combined with 
irinotecan (FOLFIRI) or oxalipla-
tin (FOLFOX6) are now employed 
more often. Nevertheless, irinotecan 
monotherapy remains an acceptable 
alternative to FOLFIRI following 
first-line FOLFOX failure. 

There is good evidence that sec-
ond-line treatment with FOLFIRI 
is an appropriate strategy for achiev-
ing prolonged survival following 
combination chemotherapy with 
FOLFOX, as shown in a random-
ized crossover trial involving 226 pa-
tients. In this study,6 patients whose 
disease had progressed were assigned 
to receive either FOLFOX6 fol-
lowed by FOLFIRI or the reverse 
sequence. Patients receiving either 
sequence achieved prolonged surviv-
al and experienced similar efficacy: 
111 patients allocated to FOLFOX6 
followed by FOLFIRI achieved a 
median survival of 20.6 months, and 
109 patients initially treated with 
FOLFIRI and switched to FOLF-
OX6 at disease progression achieved 
a median survival of 21.5 months (P 
= 0.99). The median duration of PFS 
during second-line treatment with 
either FOLFOX6 (14.2 months) or 
FOLFIRI (10.9 months) was statis-
tically indistinguishable (P = 0.64).6 

The recent UK Fluorouracil, Ox-
aliplatin, and Irinotecan: Use and 
Sequencing (FOCUS) trial,7 which 
reported results in 2005, reaffirms 
the importance of ensuring exposure 
to many highly active agents in both 
initial and salvage treatments. This 

5-arm phase III trial randomly as-
signed 2,135 patients in the United 
Kingdom and Cyprus to receive infu-
sional 5-FU/LV followed by irinote-
can monotherapy (arm A), infusion-
al 5-FU/LV followed by FOLFIRI 
(arm B1) or FOLFOX (arm B2), 
or first-line FOLFIRI (arm C1) or 
FOLFOX (arm C2). Biologic agents 
such as bevacizumab and cetuximab 
(Erbitux) were not components of 
any treatment.

Arm A demonstrated a trend to-
ward inferiority in OS, whereas me-
dian OS in arms B and C was only 
14.8–16.3 months. Recourse to sec-
ond- and third-line therapies in the 
FOCUS trial was limited, and only 
approximately 20% of patients had 
access to all three active cytotoxic 
agents. As noted previously, expo-
sure to multiple highly active agents 
predicts a higher rate of OS in ad-
vanced CRC2,3; the relatively lower 
OS in this trial may be a reflection 
of this finding. 

Today, most patients receive be-
vacizumab in combination with one 
of the accepted front-line chemo-
therapy regimens. However, com-
pelling data attest to its efficacy in 
second-line regimens. In the ran-
domized phase III Eastern Oncol-
ogy Cooperative Group (ECOG) 
E3200 trial involving 829 patients,8 
at a median follow-up of 18.7 
months, the addition of bevaci-
zumab to FOLFOX4 improved re-
sponse rate, PFS (7.4 vs 5.5 months; 
P = 0.0003), and OS (12.5 vs 10.7 
months; P = 0.002) over FOLFOX4 
alone. Patients treated with FOLF-
OX4 alone as a first-line regimen 
conceivably could derive at least 
some benefit by having bevacizum-
ab added to the irinotecan regimen 
used in second-line treatment, pro-
vided there is no contraindication 
to its use.

Novel option
Combining irinotecan with ce-

tuximab, another monoclonal anti-
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body directed against the epidermal 
growth factor receptor, is a relative-
ly new approach, utilizing knowl-
edge gained from recent trials. Ce-
tuximab has synergistic activity 
with irinotecan against CRC, even 
in irinotecan-refractory tumors.

In the Bowel Oncology with Ce-
tuximab Antibody (BOND)-1 trial, 
329 patients with advanced, highly 
refractory CRC were randomly as-
signed to receive cetuximab or ce-
tuximab plus irinotecan as salvage 
therapy. Nearly 80% of patients 
had received two or more previous 
regimens of chemotherapy; all had 
been treated previously with irino-
tecan, and more than 60% had also 
received oxaliplatin-based therapy.

Treatment with cetuximab plus 
irinotecan achieved a response 
rate of 22.9%, significantly higher 
than that achieved with cetuximab 
monotherapy (10.8%; P = 0.007). 
The median time to disease progres-
sion (TTP) in the two study groups 
is shown in Figure 1: 4.1 months 
with combination treatment versus 

1.5 months with cetuximab alone 
(P < 0.001).9 The median survival 
was also significantly longer with 
combination therapy (8.6 vs 6.9 
months in the monotherapy group; 
P = 0.48). Although toxic effects 
were more frequent in the combi-
nation-therapy group, their severity 
and incidence were similar to those 
associated with irinotecan alone. 
Cetuximab plus irinotecan was ef-
fective in patients who had been 
previously treated with oxaliplatin 
as well as irinotecan; cetuximab/iri-
notecan achieved a response rate of 
22.2% in these multiply pretreated 
patients.9

BOND-2 compared cetuximab 
plus bevacizumab with cetuximab/
bevacizumab/irinotecan (CBI). This 
was a relatively small trial, enroll-
ing fewer than 80 patients. As in 
BOND-1, all enrolled patients had 
advanced CRC, all had failed to re-
spond to prior irinotecan-based 
therapy, and most (approximately 
60% in BOND-1 and nearly 85% in 
BOND-2) had failed to respond to 

prior oxaliplatin treatment.
The addition of bevacizumab 

improved the efficacy of cetux-
imab and cetuximab/irinotecan in 
terms of response rate and TTP. 
In BOND-1, cetuximab/irinote-
can therapy was associated with a 
median TTP of only 4.1 months, 
whereas 39 patients who received 
treatment with CBI exhibited a re-
sponse rate of 38% and a median 
TTP of 8.5 months.10 An interim 
report suggests that toxicities in this 
study were not substantially differ-
ent from those associated with the 
individual agents. Patients in the 
CBI arm had a higher rate of severe 
diarrhea, fatigue, and neutropenia 
than those treated with cetuximab 
plus bevacizumab.11,12 

For our patient in this scenario, 
despite failure of previous treatment 
with an oxaliplatin-containing regi-
men, a number of second-line ther-
apies—many of which employ com-
binations of cytotoxic and biologic 
agents—are appropriate. The use of 
combination therapy is a preferred 
strategy to maximize exposure to 
as many effective agents as possi-
ble, and failure of first-line thera-
py should not be seen as a negative 
predictor of subsequent response. 
Irinotecan has a prominent role in 
many of the regimen possibilities 
available to the treating oncologist 
and can be considered a reference 
treatment for individuals who have 
responded unsatisfactorily to a pre-
vious regimen.
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FIGURE 1 Median time to disease progression in 329 patients in the BOND-1 trial. Patients 
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permission, from Cunningham et al.9 Copyright © 2004, Massachusetts Medical Society. All 
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