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The efficacy of CPT-11 (Camptof", irinotecan) given as a single agent has been assessed in three
phase II clinical studies of patients with advanced colorecta1 cancer conducted in Japan, Europe
and the U.S. Among a total of 337 evaluable patients treated with CPT-l1 in dosage schedules of
100-150 mg/m2 weekly or bi-weekly (japan, n =63; U.S., n =118) or 350 mg/m2 every 3 weeks
(Europe, n = 156), overall objective response rates ranged from 17 to 27% and the median dur­
ation of response was approximately 7-9 months. Prior treatment with chemotherapy did not
preclude a response to CPT-11 as evidenced by response rates of 14 to 22% and response dur­
ations of approximately 6-8 months in this cohort. In the European study, comparison of chemo­
therapy-naive patients with those who had received only one 5-fluorouracil (5-FU)-based
regimen revealed similar response rates (22 and 20%) and of note, CPT-l1 maintained its ac­
tivity in pretreated patients who had previously experienced progressive disease. Together, these
results suggest a lack of cross-resistance between the two agents. Leucopenia and delayed diar­
rhoea were the major adverse events observed in these studies, with grade 3-4 events occurring
in 15-36% and 13-47% of patients, respectively. CPT-11, therefore, has significant activity in
advanced colorectal cancer with response rates that are reproducible, durable and comparable to
those achieved with 5-FU plus folinic acid in the first-line treatment of metastatic disease.
Further work is needed to define the optimum dosage schedule for CPT-II and also to assess
fully the utility of CPT-l1 in combination with other chemotherapeutic agents. Nevertheless, the
activity of CPT-11 in patients refractory to treatment with 5-FU may be considered a significant
advance, making it the first effective second-line agent in this setting. Copyright © 1996 Elsevier
Science Ltd
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INTRODUCTION
THE POTENTIAL utility of CPT-II (Carnpto", irinotecan) as a
new treatment for colorectal cancer was first recognised
during the early development of the drug. Its novel
and unique mechanism of action which involves inhibition of
eukaryotic DNA-topoisomerase I [1, 2] was of particular
interest since this enzyme is overexpressed in colorectal
cancer cells [3]. In accord, CPT-II demonstrated antitumour
activity in preclinical studies against a variety of tumour col­
ony-forming units, including cell lines of colorectal cancer [4]
and those exhibiting multidrug resistance [5].

Phase I studies of CPT-II conducted in Japan, Europe
and the U.S. revealed diarrhoea and/or neutropenia to be
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the major dose-limiting toxicitres of the drug [6-13].
However, different administration schedules were chosen for
further investigation in each of these locations. This
reflected differences in interpretation of study results and
also the ability to administer higher CPT-II doses with a
once-every-3-weeks regimen in Europe which was facilitated
by the use of loperamide to control delayed diarrhoea [14].

In the European phase I studies, 4 complete and 20
partial responses were reported in patients with a wide
range of tumours [14]. The 6 partial responses with doses
of CPT-II;::' 250 mg/rrr' reported by Abigerges and col­
leagues in patients with colon cancer refractory to 5-fluor­
ouracil (5-FU) were particularly encouraging [12]. These
results were pivotal in the decision to formally assess the uti­
lity of CPT-II in phase II studies of colorectal cancer. This
review summarises the efficacy results of these phase II stu-
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Table 1. Principal eligibility criteria for patients with advanced coloreetal cancer in phase II studies of CPT-II in Japan, Europe and
the U.s.

Criterion

Histologically confirmed colorectal cancer

Progressive and/or measurable disease

Age (years)

ECOG or WHO performance status

No chemotherapy or radiotherapy ,e;; 4 weeks before entry

,e;; I course of 5-FU-based therapy

Adequate bone marrow/haematological, liver, and renal function

No serious complications

No other active malignancies

Negative reaction to a CPT-II skin test

Informed consent

NA, not available.

dies which were conducted in Japan, Europe and the U.S.
These studies have previously been published either in their
entirety [15, 16], or in preliminary form [17].

STUDY DESIGN, PATIENTS AND METHODS
All studies were conducted prospectively and had a non­

randomised and open-label design. Their primary objective
was to assess the clinical activity of CPT-II in patients with
advanced colorectal cancer, untreated or previously treated
with chemotherapy. Objective tumour response rate was
chosen as the primary efficacy end-point in all trials,
although other assessments of efficacy included evaluation
of response duration, disease progression and survival. In
the Japanese and U.S. studies, duration of objective re­
sponse was measured from the time of first observation of
response; in the European study, response duration was cal­
culated from the fist day of treatment, according to standard
WHO criteria.

The principal eligibility criteria for patients entering these
studies are provided in Table 1. In essence, only patients
with histologically proven colorectal cancer, progressive/
measurable disease and an ECOG or WHO performance
status of' s; 2 (Europe, U.S.) or ,,; 3 (Japan) were included.
All patients were required to have adequate bone marrow/
haematological, liver and renal function and all were
required to provide informed consent prior to participation.
The studies included both chemotherapy-naive and pre­
treated patients. In the European study, patients were per­
mitted to have received no more than one previous course
of a 5-FU-based regimen and had to have a life expectancy
of ~ 3 months.

Reflecting the different conclusions of phase I investi­
gations, the CPT-II dosage schedules employed in the
three phase II studies varied. In Japan, patients were trea­
ted with a 90-min intravenous infusion of CPT-II at a
dosage of either 100 mg/rrr' every week or 150 rng/m'
every 2 weeks. The U.S. investigators used a o-week cycle

Japan Europe U.S.

.j .j .j

.j .J .J

,e;; 75 18-75 NA

,e;;3 ,e;;2 ,e;;2

.J .j

.J

of CPT-II 125 mg/rrr' administered once a week for 4
weeks followed by a 2-week break. However, in the last
cohort of patients in this study (n = 47), the protocol was
modified to allow (i) dose escalation to 150 mg/rrr' if
patients experienced less than grade 2 toxicity; and (ii)
repeat administration of the next course within 35 days if
the prior week-4 infusion had been omitted. European in­
vestigators employed an intermittent CPT-II regimen
comprising a 30-min intravenous infusion administered at
a dose of 350 rng/rrr' once every 3 weeks.

RESULTS FROM THE CLINICAL TRIALS
The demographic and clinical characteristics of patients

recruited to each of the three studies are detailed in
Table 2. A total of 359 patients with a median age of
57 to 66 years were evaluated. In the substantial majority
of cases, ECOG or WHO performance status was ,,; 1.
Most patients presented with cancer of the colon rather
than rectal cancer (data for Japan and Europe only) and
metastases were most often identified in the liver and
lung. With regard to prior treatment, almost all patients in
the Japanese and European studies had undergone prior
surgery, while 16 to 29% of patients in all three investi­
gations had received radiotherapy. Of note, 74 to 81% of
patients had previously been treated with chemotherapy,
and 5-FU-based regimens were documented as being the
most frequently used modality in two studies (Japan and
Europe).

Measures of efficacy outcome from each of the studies are
discussed in detail below and are summarised in Table 3.

Japan
In the Japanese investigation, 17 partial responses were

recorded among 63 evaluable patients to give an overall re­
sponse rate of 27% (95% confidence interval (CI) 16­
38%). The response rates were 22.6% and 31.3% among
patients treated with the weekly and bi-weekly schedules, re-
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Table 2. Characteristics of patients with advanced colorectal cancer in phase II studies of CPT-II in Japan, Europe and the U.S.

Japan Europe

No. of patients enrolled 67 213
No. of patients assessed 63 178
Median age in years (range) 57 (24-72)* 60 08-76)
No. of males/females 37/26* 126/87
ECOG or WHO performance status
~l 46 (73%)* 184 (86%)
2 14 (22%)* 29 (14%)
3 3 (5%)*

Primary site
Colon 38 (60%)* 151 (71 %)
Rectum 25 (40%)* 61 (29%)

Metastatic site
Liver 40 (63%)* 164 (77%)
Lung 28 (44%)* 87(41%)
Lymph node 11 (17%)* 74 (35%)
Peritoneum 38 08%)

Prior treatment
Surgery 58 (92%)* 208 (98%)
Radiotherapy 10 (16%)* 60 (28%)
Chemotherapy 51 (81 %)* 165 (77%)
5-FU regimen 46 (73%)* 147 (69%)
No chemotherapy 12 (19%) 48 (23%)

No of involved organs
I 71 (33%)
2 88 (41 %)
~3 52 (24%)

u.S.

NA
118

63-66 (32-82)*t
80/38*

104 (88%)*
14 (12%)*

54 (60%);
45 (50%):1:

34 (29%)*
87 (74%)*

31 (26%)*

42 (48%):1:
35 (40%):1:
10 (11%):1:

* Data available for the assessed patients only; tFor chemotherapy-naive and pretreated patients; tFor pretreated patients only.
NA, not available.

spectively. The median duration of response was 208 days

(6.8 months) and the median time to response 50 days. At

sites of metastases, response rates were 15% for the liver,

39.3% for the lung and 36.4% for lymph nodes.

An important finding in this study was that CPT-II

showed activity in patients who had failed prior therapy

with 5-FU based regimens. There were a total of ten partial

responses among 46 such patients (response rate 21.7%),
that persisted for a median duration of 163 days (5.4
months).

Treatment with CPT-II was generally well tolerated,

although the following grade 3 or 4 adverse events occurred:

leucopenia (16% of patients), diarrhoea (13%), nausea and

vomiting (13%) and alopecia (11 %) [16).

Table 3. Efficacy outcome measures among patients with advanced colorectalcancer in phase II studies of CPT-II in Japan, Europe
and the U.S.

Dosage regimen

No. of evaluable patients
Overall response rate (95% CI)
Response rate by pretreatment
status (95% CI)

Japan Europe U.S.

100 mg/rrr' weekly 150 mg/m" every 2 weeks 350 mg/rrr' every 3 weeks 125-150 mg/rrr'
weekly

31 32 156 118
22.6% (9.6-41.1) 31.3% (16.1-50.0) 20.5% (14.4-27.7) 17% (NA)

Pretreated
Naive

Median response duration* (95%
CI)

Overall
Pretreated patients
Naive patients

Median survival duration
Overall
Pretreated patients
Naive patients

21. 7% 01.0-36.4)
NA

6.8 months (3.3-12.5)
5.4 months

NA

NA
NA
NA

20.0% (13.1-28.4)
22.0% (10.5-37.6)

9.1 months
7.8 months
11.5 months

10.6 months
10 months
12 months

14% (7-23)
26% 02-45)

NA
7.6 months (5-20)
6.9 months (3-21)

8.7 months
8.3 months
11.8 months

* Measured from the time of first observation of objective response in Japanese and U.S. studies, and from the start of study treatment in the European study.
NA, not available.
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Europe
In the largest of the phase II studies conducted to date, in

which patients were treated with CPT-II once every 3
weeks, European investigators noted four complete and 28
partial responses, given an overall response rate of 20.5%
(95% CI 14.4-27.7%) among evaluable patients (n = 156)
and 18% (95% CI 12.6-24.4%) in the eligible patient
population (n =178). The median time to response was 9.3
weeks and median duration of response 9.1 months. Thirty­
four per cent of patients were free from progression at 6
months and median overall survival was 10.6 months.

In accordance with the Japanese experience, CPT-II
again showed activity in patients refractory to treatment
with other chemotherapeutic regimens. Indeed, the response
rate was essentially similar among the chemotherapy-naive
group (evaluable: 22.0%, 95% CI 10.5-37.6%; eligible:
18.8%, 95% CI 8.9-32.6%) and those previously treated
with one 5-FU-based regimen (evaluable: 20.0%, 95% CI
13.1-28.4%, eligible: 17.7%,95% CI 11.5-25.5%). In the
latter group, the response rate was unaffected by the nature
of prior chemotherapy (adjuvant or palliative). Furthermore,
the similar response rates for patients who experienced early
disease progression while receiving 5-FU (16.1 % [eligible];
95% CI 8.0-27.6%) and those who did not (19.1%
[eligible]'; 95% CI 10.5-30.4%) suggest a lack of cross-re­
sistance between CPT-II and 5-FU. No significant differ­
ence was noted in the median time to response, median
duration of response or median survival time when pre­
treated and chemotherapy-naive cohorts were compared.
Progression-free survival at 6 months, however, favoured
patients who had not been previously treated with chemo­
therapy (40 versus 32%).

Finally, response rates were highest in patients with a
good performance status (~ 1) and in those with ~ 2 organs
involved.

As in the Japanese study, the most frequent grade
3 or 4 adverse events were leucopenia (33-36% of pre­
treated or chemotherapy-naive patients), delayed diarrhoea
(35-39%), nausea and vomiting (13-22%) and alopecia
(53-54%) [15].

U.S.A.
Using a weekly regimen similar to that employed in the

Japanese study, U.S. investigators recorded an overall re­
sponse rate of 17% (20 partial responses) among 118 evalu­
able patients. As with Japanese and European experience,
prior chemotherapy did not preclude a response to CPT-11.
Among the 88 pretreated patients, the response rate was
14% (95% CI 7-23%), median response duration 7.6
months and median survival 8.3 months. Furthermore, 57%
of these patients experienced stable disease. Among the
chemotherapy-naive cohort, the response rate was 26%
(95% CI 12-45%) and median response duration 6.9
months. The disease state remained stable in 55% of
patients and median survival was 11.8 months.

Diarrhoea was the major adverse event observed in this
study, with grade 3 or 4 symptoms occurring in 17% and
30%, respectively, of the 30 patients assessable for toxicity.
Grade 3 or 4 leucopenia occurred in 15% of patients [17].

CONCLUSION
Recent studies have demonstrated the beneficial effects of

palliative chemotherapy on survival and well-being in
patients with advanced colorectal cancer [18, 19]. 5-FU/
folinic acid combinations have proved the most effective
regimens to date, producing response rates typically of
around 23% when used as first-line treatment [20].
However, in patients refractory to 5-FU monotherapy, re­
sponse rates rarely exceed 10% [21]. There is, therefore, an
obvious need for new effective chemotherapeutic agents for
patients with advanced colorectal cancer, particularly for
those with disease which is refractory to 5-FU.

Phase II investigations of CPT-II have demonstrated this
agent to possess significant activity in patients with
advanced colorectal cancer. Overall response rates ranged
from 17 to 27% and median duration of response from ap­
proximately 7 to 9 months. These values are comparable
with response data for 5-FU plus folinic acid as first-line
chemotherapy for patients with advanced colorectal cancer
[20, 22, 23].

A remarkable characteristic of CPT-II to emerge in these
studies was its activity in patients refractory to other chemo­
therapeutic regimens, most notably those based on 5-FU.
In this setting, modified schedules of 5-FU, including
combination with modulating agents (e.g. folinic acid,
methotrexate or interferon) or the use of prolonged or
continuous infusions of 5-FU, have been investigated,
but response rates have not exceeded 10-15% in most
published trials [24].

The response rate to CPT-II in patients refractory to
prior chemotherapy ranged from 14 to 22% and endured
for approximately 6 to 8 months (median). These findings
are in accordance with the 25% response rate reported in
a preliminary analysis of 44 patients treated with a weekly
CPT-ll regimen as second-line therapy in the U.S. [25].
In the European study which only allowed entry to patients
previously treated with ~ 1 5-FU regimen, the response
rate was essentially similar among pretreated and chemo­
therapy-naive patients. Further analysis of the latter group
also suggested a lack of cross-resistance between CPT-II
and 5-FU.

Leucopenia and delayed diarrhoea were the major adverse
events observed in these phase II studies. CPT-II-induced
delayed diarrhoea can be particularly troublesome and,
when associated with neutropenia, may increase the risk of
infectious complications and related death. However,
increasing experience with the use of CPT-II has resulted
in improvements in the control of delayed diarrhoea, and a
review of the safety profile of CPT-II, based on experience
from two consecutive European studies in patients with
advanced colorectal cancer, has been presented by Bleiberg
and Cvitkovic (pages SI8-S23).

The above results support a pivotal role for CPT-II in
the treatment of patients with colorectal cancer and particu­
larly those with disease refractory to 5-FU. Results from the
European study suggest that performance status and degree
of organ involvement will help in selecting the most appro­
priate patients for such therapy. Furthermore, as an appreci­
able proportion of patients were documented as having
disease stabilisation with the drug in the European and U.S.
investigations, it may well be of particular benefit in patients
with progressive disease.
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Given that the optimum administration schedules of
established chemotherapeutic agents such as 5-FU have yet
to be determined, despite several decades of clinical experi­
ence, it is to be expected that further investigations looking
at the risk-benefit ratio of CPT-II in advanced colorectal
cancer are required before the optimum dosage schedule of
this new compound can be fully defined. CPT-II has
shown consistent activity in phase II studies of colorectal
cancer despite the use of different (weekly and intermittent)
schedules. However, CPT-II is an S-phase-dependent
agent and in vitro studies suggest its activity is enhanced
when low doses are administered for prolonged periods
[27]. Administration of the drug by protracted intravenous
infusion is, therefore, worthy of investigation.

In summary, CPT-ll as a single agent has demonstrated
significant activity in advanced colorectal cancer with re­
sponse rates that are reproducible, durable and comparable
to those achieved with 5-FU plus folinic acid. Similar re­

sponse rates have been achieved with CPT-II when used as
first- and second-line therapy in this setting, suggesting a
lack of cross-resistance with 5-FU. Further work is needed
to define the optimum dosage schedule for CPT-II and to
assess the utility of CPT-II in combination with other
chemotherapeutic agents. In the meantime, CPT-II is likely
to find particular use as the first effective agent in patients
refractory to treatment with 5-FU.
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