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  Background: The purpose of this study was to assess 
the  e fficacy and toxicity of biweekly irinotecan plus 
5 -fluorouracil (FU ) and leucovorin (LV ) in patients with 
re lapsed or metasta tic colorecta l cancer. 
  M ateria ls and M ethods: Between M arch 2002 and M ay
2004, 24  patients with histologica lly confirmed re lapsed 
or metastatic colorectal cancer were enrolled in this study.
O ne chemotherapy cycle  consisted of irinotecan 180 
mg/m 2 on days 1  and 15; 5-FU  400  mg/m 2 bolus IV  with
600  mg/m 2 by a  22 hour intravenous infusion on days 1 ,
2 , 15  and 16; and leucovorin 20 mg/m 2 on days 1 , 2 , 15
and 16 , every 4  weeks. 
  R esults: The median age  of the  24  was 57 .5  years 
(range, 38～69). The ir metasta tic sites included: the liver
(62 .5% ), lung (20 .8% ), peritoneum (16 .7% ), lymph node 
(12 .5% ), ovary (8 .3% ) and pelvis/vagina  (8 .3% ). Twenty- 
two patients were  eva luable  for a  response. S ix and 7  
patients achieved partia l responses and stable  diseases,
respectively. The  overa ll response ra te  was 27.3%  (95%
C onfidence interval; 10 .3～44.5% ). The median follow-up

duration for surviving patients was 14.7  months (range, 1 .
7～26.5). M edian overall survival (O S) and 1-year O S rates 
were  19  months and 86 .3% , respective ly. M edian 
response duration and median progression free  surviva l 
were  7 .47  and 5 .57  months, respective ly. A tota l of 83  
cycles (median 4  cycles) were  administered. The  main 
non-hematologic toxicities were  nausea/vomiting (44 .5% / 
18 .1% ) and diarrhea  (8 .4% ). The  most common hematol-
ogic toxicity was N C I grade I/II anemia (31.3% ) and grade
I/II neutropenia  was 10.8% . There was no life -threatening
toxicity. 
  C onclusion: The results suggested that irinotecan, 5-FU
and leucovorin combination chemotherapy in a  biweekly 
schedule  is a  practica l and tolerable  treatment option in
patients with advanced colorecta l cancer. (C ancer R e-
search and Treatment 2004;36:235-239)

  Key W ords: Irinotecan, 5 -F luorouracil, Leucovorin, M et-

asta tic colorecta l cancer

Correspondence: Myung-Ju Ahn, Hemato-oncology, Department of 

Internal Medicine, College of Medicine, Hanyang University, Hae-

ngdang-dong, Seongdong-gu, Seoul 133-791, Korea. (Tel) +82-2- 

2290-8335, (Fax) +82-2-2298-9183, (E-mail) ahnmj@hanyang. ac.kr

Received August 6, 2004, Accepted August 24, 2004

INTRODUCTION

  The most widely used agent in the treatment of metastatic 
colorectal cancer is 5-fluorouracil (5-FU), which was developed 
more than 40 years ago, and included in most regimens of 
chemotherapy for colorectal cancer (1). When given alone, as 
an intravenous bolus, once a week or for five consecutive days 
every 4-5 weeks, 5-FU produces response rates of between 11 
and 17%, with a median survival time of approximately 1 year. 
Having been the only such drug for a long period of time, much 
effort has gone into identifying its most efficacious admin-
istration. Infusional 5-FU can be considered as the most 

effective and least toxic way to administer 5-FU, which may 
be combined to achieve the maximum antineoplastic efficacy. 
A number of biochemical modulators have been used in 
combination with 5-FU in attempts to improve its efficacy 
while maintaining acceptable toxicity. The most successful of 
these to date is folinic acid (FA), with regimens based on 5-FU 
and FA becoming the standard in the majority of institutions 
worldwide (2). Although the overall magnitude of increased 
efficacy may still be considered small, biochemical modulation 
and infusional 5-FU are increasingly important as combination 
treatments with other, newer compounds, such as irinotecan and 
oxaliplatin, especially as the currently available data indicated 
that not only can the efficacy be improved, but also the toxicity 
is reduced when these agents are combined with infusional 
instead of bolus 5-FU (3).
  Irinotecan (CPT-11, CamptoⓇ) is a semisynthetic derivative 
of the plant alkaloid camptothecin, which exerts its cytotoxic 
activity through the inhibition of the nuclear enzyme topo-
isomerase I (4). Irinotecan has shown encouraging antitumor 
activity in a number of solid tumors, including colorectal 
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cancer. As a first-line therapy, Rougier et al reported that 48 
chemotherapy-naive patients treated with 350 mg/m

2 of irino-
tecan once every 3 weeks achieved an objective response rate 
of 18.8% (5). In other single-agent studies, response rates of 
23～32% were reported (6～8). Because multidrug therapy 
with non-cross resistant drugs usually leads to enhanced 
antitumor activity, compared with single-agent therapy, com-
bining an optimal 5-FU regimen with irinotecan is of strategic 
priority for the management of patients with advanced 
colorectal cancer. De Gramont et al reported a simplified 
bimonthly 5-FU/LV regimen combined with irinotecan 
(FOLFIRI) as a third-line therapy for patient with advanced 
colorectal cancer. FOLFIRI consisted of irinotecan 180 mg/m2 
as a 90-min infusion day 1; LV 400 mg/m

2 as a 2-h infusion 
during irinotecan administration, immediately followed by 5-FU 
as a 400 mg/m2 bolus and 46-h continuous infusion of 2.4～3 
g/m

2 every 2 weeks. FOLFIRI generated activity and acceptable 
toxicity in heavily pretreated patients, with limited diarrhea, 
mostly asymptomatic neutropenia and manageable nausea and 
relatively uncommon alopecia (9). Ducreux et al reported a 
phase I study that combined irinotecan with a bolus of 5-FU, 
continuous infusion of 5-FU and high dose leucovorin every 
2 weeks, in previously treated metastatic colorectal cancer, 
produced a 22% response rate, with non-overlapping toxicity 
(10). This regimen is suitable for studies in chemotherapy- 
naive patients with advanced colorectal cancer.
  In the present study, a phase II study was designed to 
evaluate the efficacy and safety of irinotecan, 5-FU and 
leucovorin in combination every 2 weeks in relapsed or 
advanced colorectal cancer.

MATERIALS AND METHODS

    1) Eligibility and patient evaluation

  Histologically or cytologically proven advanced or metastatic 
colorectal cancer was included. Other eligible criteria included; 
at least a one- or bidimensional measurable lesion, age ＞18 
years, ECOG performance 0～2, adequate organ function and 
a life expectancy of at least 3 months. The patients had to have 
received no prior chemotherapy for advanced disease. Adjuvant 
chemotherapy, if administered, should have been completed at 
least 6 months before enrollment into the trial. Radiotherapy 
was permitted for palliation, only if the present measurable 
lesion was not irradiated. The exclusion criteria included; acute 
serious infection, brain metastasis, abnormal renal or liver 
function, pregnancy or lactation, serious concomitant illness or 
medical disease (uncontrolled hypertension, unstable angina, 
congestive heart failure, acute myocardial infarction within 6 
months) and other associated cancer, with the exception of an 
in situ carcinoma of the cervix and a basal cell carcinoma of 
skin. This study was approved by the Hanyang University 
Medical Center Institutional Review Board. All patients gave 
their written informed consent before enrollment in the study.

    2) Treatment schedule

  One chemotherapy cycle consisted of irinotecan 180 mg/m2
 

on days 1 and 15; 5-FU 400 mg/m2 as an IV bolus, with 600 
mg/m

2 as a 22 hour intravenous infusion on days 1, 2, 15 and 
16; and leucovorin 20 mg/m2

 on days 1, 2, 15 and 16, every 

4 weeks. Treatment was continued until disease progression, 
unacceptable adverse effects or withdrawal of the patient's 
consent.

    3) Dose modification

  Treatment was delayed after a maximum of 14 days. If there 
was a second episode of grade 2 or any grade 3 toxicities, the 
treatment was reduced by 20%. If there was a third occurrence 
of grade 2, a second episode of grade 3 or any grade 4 
toxicities, a 40% reduction was required. A fourth episode of 
grade 2, a third episode of grade 3 or a second episode of grade 
4 toxicities, despite a dose reduction, the treatment was 
discontinuation. In the case of myelosuppression, the treatment 
was postponed or adjusted according to the following 
instructions; in the case of a WBC ＜4,000/mm3 or platelets 
＜100,000/mm

3
 at the start of a cycle, the treatment was 

postponed for 1 week. If after a maximum delay of 14 days, 
there was no full recovery, then the following dose reduction 
should be made.

    4) Response criteria and toxicity

  The pretreatment evaluation included a complete medical 
history and physical examination, complete blood count and 
chemistry profile measurements, a chest X-ray and a radiol-
ogical tumor parameter assessment. Patients were assessed for 
their clinical response after 2 cycles of chemotherapy. The 
tumor response classification was derived from standard WHO 
criteria. Toxicities were assessed according to the National 
Cancer Institute of Canada Clinical Trials Groups' expanded 
common toxicity grading.

    5) Statistical analysis

  The primary end point was the overall objective tumor 
response rate. The secondary end points were the duration of 
response, time to disease progression, time to treatment failure 
and overall survival. The time to disease progression (or 
progression free survival) was calculated from the date of 
enrollment to the first observation of a progressive disease or 
the occurrence of death from any cause. The response duration 
was calculated from the date of the first documented response 
to that of progression. This study tested the null hypothesis that 
‘the true response probability was ≤20%’ against the alter-
native hypothesis that ‘the true probability was ≥40%’. The 
final decision rule was that at least twelve of the 35 patients 
needed to experience a response to define the chemotherapy as 
showing evidence of promising activity. All data were analyzed 
using SPSS version

11.5 for windows. A survival curve was 
obtained using the Kaplan-Meier method. 

RESULTS

    1) Patient characteristics and treatment

  Between March 2002 and May 2004, 24 patients were 
enrolled in this study. Table 1 lists the baseline characteristics 
for all patients. The median age was 57.5 years, ranging from 
38 to 69 years. The primary sites of disease were the colon 
and rectum in 17 and 7 patients, respectively. The most com-
mon site of metastasis was the liver, followed by the lung, 
peritoneum, lymph node, ovary and pelvis/vagina. Six patients 



Young-Woong Won, et al：Irinotecan, 5-fluorouracil, and Leucovorin in Advanced Colorectal Cancer  237

Table 1. Baseline characteristics of the study participants (n=24)


Sex (Male : Female) 11 : 13
Median age (Range) 57.5 years (38～69 years)
Metastatic site  

 Liver 62.5% (15/24)
 Lung 20.8% (5/24)
 Peritoneum 16.7% (4/24)
 Lymph node 12.5% (3/24)
 Ovary  8.3% (2/24)
 Pelivs/Vagina  8.3% (2/24)

Previous treatment
 Operation  91.7% (22/24)
 Adjuvant chemotherapy 12.5% (3/24)
 Radiation therapy 8.3% (2/24)

ECOG performance status
 0 20.8% (5/24)
 1 66.7% (16/24)
 2 12.5% (3/24)

No. of metastatic sites
 1 25% (6/24)
 2 or more 75% (18/24)



Table 2. The efficacy of treatment (n=22)


Partial response 6 (27.3%)
Stable disease 7 (31.8%)
Progressive disease 9 (40.9%)
Median response duration 7.47 months 

(range; 1.84～15.59)
Median progression 5.57 months
  free survival  (range; 1.61～10.23)
Median overall survival 19 months
1-year overall survival rate 86.3%



Table 3. The toxicities of chemotherapy


No. of cycles (n=83)


Grade 1 Grade 2 Grade 3 Grade 4

Leucopenia 4 (4.8%) 5 (1.2%) 3 (3.6%) -
Neutropenia 1 (1.2%) 1 (1.2%) 4 (4.8%) 1 (1.2%)
Anemia 13 (15.7%) 13 (15.7%) - -
Nausea 17 (20.5%) 12 (14.5%) 8 (9.6%) -
Vomiting 11 (13.3%) 1 (1.2%) 3 (3.6%) -
Diarrhea 5 (6.0%) 1 (1.2%) 1 (1.2%) -
Dermatitis 1 (1.2%)
Stomatitis 1 (1.2%)


Fig. 1. Kaplan-Meier estimate of overall survival.

Fig. 2. Kaplan-Meier estimate of time to progression.

(25%) had one metastatic site, and 18 (75%) had two or more 
involved organs. All patients had an ECOG performance status 
between 0 and 2 at the baseline. Most patients (91.7%) had 
relapsed colorectal cancer after curative surgery. Three (12.5%) 

and 2 (8.3%) patients had received adjuvant chemotherapy with 
5-FU/LV and radiotherapy for palliation, respectively, before 
enrollment. Two patients were excluded from evaluation; one 
refused to continue chemotherapy after 4 cycles, and the other 
could not be evaluated due to having received only 1 cycle of 
chemotherapy from the time of enrollment. The median relative 
intensity of the dose of irinotecan and number of treatment 
cycles administered were 97.9% and 4 (range, 1～6 cycles), 
respectively. All patients with a progressive disease received 
further treatment with an oxaliplatin containing regimen.

    2) Efficacy

  The results of the response evaluation, assessed by an 
independent radiological review, are summarized in Table 2. Of 
the 22 evaluable patients, 6 achieved partial responses and 7 
had stable diseases. However, no complete response was 
observed. The overall response rate was 27.3% (95% Confi-
dence interval; 10.3～44.5%). The median follow-up duration 
of the surviving patients was 14.7 months, ranging from 1.7 
to 26.5 months. The median overall survival (OS) and 1-year 
OS rates were 19 months and 86.3% (Fig. 1). The median 
response duration and progression free survival were 7.47 and 
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5.57 months, respectively (Fig. 2). 

    3) Toxicity

  A total of 83 cycles were evaluable for toxicity, and the 
incidence of toxicity are summarized in Table 3. The most 
common hematological toxicities were NCI grade I/II anemia 
(31.3%) and grade I/II neutropenia (10.8%). Neutropenia 
reached grade 3 or 4 in 5 cycles (6%), including 2 patients 
(2.4%) who experienced an episode of febrile neutropenia, but 
did not recur after 5-FU and irinotecan dose reduction in those 
patients. The main non-hematological toxicities were nausea/ 
vomiting (44.5%/18.1%) and diarrhea (8.4%). Grade 3 or 4 
nausea and vomiting developed in 8 (9.6%) and 3 cycles (3.6%), 
respectively. The other grade 3 or 4 toxicity observed was 
diarrhea in 1 cycle (1.2%). There was no life-threatening 
toxicity.

DISCUSSION

  In previous studies, as a first-line chemotherapy in metastatic 
colorectal cancer, single-agent irinotecan a produced response 
rate, median time to progression (TTP) and survival time of 
26% [95% confidence interval (CI): from 20% to 32%], 8-9 
months and 12 months, respectively (5,6,8,11). Thus, single- 
agent irinotecan has demonstrated an antitumor efficacy com-
parable to that of standard FA-modulated 5-FU-based regimens. 
Furthermore, irinotecan has demonstrated promising antitumor 
activity in patients with 5-FU-refractory colon cancer, pro-
ducing response rates in the range of 13～23% and median 
time to progression of 6～8 months (7,12).
  Based on the promising single-agent activity of irinotecan in 
the treatment of colorectal cancer, its combination with differ-
ent 5-FU-based regimens has been investigated. Interesting 
results, in terms of both efficacy and safety, have been reported 
for irinotecan in combination with either a standard bolus or 
an alternating bolus 5-FU/FA schedule, or with a continuous 
infusional high-dose 5-FU/FA schedule as the first-line therapy 
(10,13～15). Two international randomized phase III trials have 
confirmed the efficacy of irinotecan combined with the most 
frequently used 5-FU/FA bolus and infusional regimens com-
pared with the corresponding 5-FU/FA alone. The combination 
arms of both trials demonstrated a significant superiority in 
terms of efficacy such as, the response rate, median TTP and 
median survival time, compared with 5-FU/FA alone (16,17). 
As a result, irinotecan in combination with either a bolus of 
5-FU/FA or an infusional 5-FU/FA regimen has been approved 
as the first-line treatment for patients with advanced or met-
astatic colorectal cancer, both in the United States and Europe. 
  In this study, an irinotecan, 5-FU and LV combination che-
motherapy regimen for advanced colorectal cancer as the 
first-line chemotherapy was shown to be effective and safe. The 
time to progression and median survival time in our study were 
similar to those of previous studies. However, the overall 
response rate was somewhat lower than previous studies (16, 
17). In another study, of 20 patients evaluable for a response, 
8 partial responses were observed, with a response rate of 40%. 
Six additional patients achieved stable diseases, and six 
progressed. The median time to progression and median overall 
survival were 5.0 and 17.3 months, respectively (18). The lower 

response rate could be explained, in part, by the small number 
of treatment cycles administered (median, 4 cycles) in this 
study. Moreover, 31.8% of stable diseases were observed and 
these patients were able to be maintained on chemotherapy with 
this regimen. Therefore, the response rate should be re-evalua-
ted after more chemotherapy cycles in patients with stable 
diseases.
  Nine patients (40.9%) showed progression, and since most 
of these had a good performance status, they were able to 
receive further treatment with an oxaliplatin containing regimen 
as a salvage treatment. Three partial responses were observed, 
with a response rate of 33.3%. Although the response rate was 
lower than in previous studies, with over 40% of patients 
having progression, the overall survival was similar to that of 
previous results, suggesting that the salvage treatment with 
oxaliplatin could give rise to an improvement in the overall 
survival. In recent studies, FA and 5-FU, and irinotecan 
(FOLFIRI) followed by FA, the 5-FU and oxaliplatin 
(FOLFOX6) showed a median survival and second progression- 
free survival of 21.5 and 14.2 months, respectively (19). In 
another study, oxaliplatin, 5-FU and FA produced a signifi-
cantly higher response rate and longer progression-free survival 
than 5-FU/FA in patients failing irinotecan-based therapies, and 
as such, was also a useful second-line treatment (20). In an 
addition study, an irinotecan in combination with 5-FU/LV 
regimen was safe and effective in oxaliplatin-pretreated advanced 
colorectal cancer patients. The objective response rate and 
median progression-free survival and median survival were 
20%, 24.6 and 39.6 weeks, respectively (21).
  The most frequent adverse events associated with irinotecan 
include: neutropenia, delayed diarrhea, acute cholinergic syn-
drome, alopecia, fatigue, and nausea/vomiting (11). In this 
study, the most common hematological toxicities were anemia 
and neutropenia. However, neutropenia did not recur after dose 
reduction. The most common non-hematological toxicities were 
nausea and vomiting. In a recent study, the most common 
non-hematological toxicities were nausea (46.8%) and vomiting 
(31.7%). Diarrhea developed in 18.2% after each cycle, and the 
most frequently observed grade 3～4 toxicities were neutro-
penia (18%) and diarrhea (4.8%) (18). In addition, another 
study showed the frequently occurring grade 3 or 4 non-hemat-
ological adverse reactions to be nausea/vomiting (10%), 
diarrhea (6.7%) (21). However, only 7.2% grade 1 or 2 diarrhea 
was observed in this study. These results suggested that the 
most common toxicities to be nausea and vomiting. However, 
other studies have shown diarrhea to be the most common 
toxicity (16). The overall, toxic effects seen with this irinotecan 
combination treatment were reversible, non-cumulative and 
manageable.

CONCLUSIONS

  These results suggested that irinotecan, 5-FU, and LV combi-
nation chemotherapy in a biweekly schedule is an effective and 
tolerable treatment option in the patients with advanced color-
ectal cancer.
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