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Table 1 Pauent characteristics

Numbes of patients
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5 6 %8 9 130 B4 a7
Interval (days)

Fig. 2 Staining intensity of indocyanine green (ICG) and the
intervals between endoscopic marking and surgery. The black box
indicates the patients with strong staining. The dotted box represents
the patients with weak staining, and the white box indicates those
with no staining

All surgical resection specimens were evaluated by an
experienced pathologist (5.1.), who examined the histologic
slides for fibrosis, necrosis, and acute and chronic inflam-
mation in the region of the marking.

Results

Figure 1B shows the typical green stain of ICG at the
injection site with no adhesion of the surrounding tissues or
organs, Altogether, 41 lesions or sitcs were marked with
ICG before surgery for 39 patients (Table 1). One patient
had double cancers wt the transverse colon and the recto-
sigmoid junction, and the other patient had cancer with
extensive diverticulosis at the sigmoid colon.

The locations of areas injected were the cecum (n = 1),
the ascending colon (n = 8), the transverse colon (n = 6),
the descending colon (n = 2), the sigmoid colon (n = 15),
the rectosigmoid junction (n=5), the upper rectum
(n = 3), and the lower rectum (n = 1). The intraoperative
ICG staining intensities and the intervals between the
endoscopic marking and the operation for the 39 patients
are shown in Fig. 2.

The ICG injection preceded surgery by a median of
4 days (range, 1-73 days). All 29 patients who underwent
surgery 1-8 days after the marking had positive green
staining, and the dye could be seen easily on the serosa of
the colon or on the anterior wall of the rectum. After 9 days
or more, however, the staining was obvious in only two of
10 patients. The positive rate of ICG staining was signifi-
canitly different between these two groups (p < 0.0001,
Fisher's exact lest).

After 8 days, positive staining tended to grow weaker
and fainter over time and finally to dissipate. For three
patients with no staining, intraoperative colonoscopy was
needed to detect the lesion. No significant difference in the

Median age: years (range) 63.5 (41-
B4)
Sex (male/female) 22/18
Median interval betwesn ICG marking and 40 (1-73)
f won.days (range)

Marking site (total) 41"
Cecum |
Ascending colon 8
Transverse colon 6
Descending colon 2
Sigmod colon 15
Rectosigmoid junction 5
Upper rectum 3
Lower rectum 1

Tumor type
Carcinoma 24
Adenoma 3
Post-EMR 13

Surgical procedure
Laparoscopic surgery 18
Open surgery 22

1CG, indocyunine green; EMR, endoscopic mucosal resection
* 40 tumors and one site of diverculosis marked in 39 patients

staining was observed between the nght- and left-sided
colon, or between the operative procedures (laparoscopic
VETsus open),

None of the patients showed any preoperative adverse
reactions to ICG injection such as fever, abdominal pain, or
allergy symptoms. No complications were observed during
surgery such as focal peritonitis, inflammatory pseudotu-
mor, abscess, or adhesion, which have been described in
reports addressing the use of India ink [3-8]. In one patient,
ICG had spilled into the peritoneal cavity, however, and
green stain on the serosa of the ascending colon without
any adhesion also could be seen, The postoperative follow-
up period was relatively short, but no postoperative com-
plications, such as adhesion, ileus [9], have been
encountered to date.

A histopathologic evaluation of the surgical specimens
from the 39 patients showed no problematic fibrotic reaction,
acute inflammation, or chronic inflammation, and no evi-
dence of necrosis or microabscesses in any of the specimens.
The pathologic diagnosis of tumor invasion was performed
casily because ICG could be washed out of the tissue section.

Discussion

Endoscopic marking of intestinal lesions is essential when
difficulty locating the lesion during a surgical resection is
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anticipated. Clinically relevant complications of tattooing
are considered to be rare [2]. Fu et al. [11] reported the rate
of India ink leakage into the peritoneal cavity to be 1.8%,
which is compatible with the rate in our ICG series (2.6%,
1/39). If India ink should leak, as shown in Fig. 1A, it can
cause severe adhesion and bulky granuloma due to
inflammation, thus making it difficult to perform a safe
surgical resection, especially during a laparoscopic opera-
tion. Many reports also have shown complications of India
ink tattooing [3-9]. Even if no serious complications are
observed, it is difficult to collect all the scattered ink in the
abdominal cavity. Consequently, foreign material is left
permanently in the body.

In this study, no surgical adverse effects of ICG injection
were encountered with the 39 patients, As shown in Fig. 2,
the ICG marking was clearly observed in all 29 patients who
underwent surgery within 8 days. However, 9 days or later,
the staining was clearly seen in only two of the 10 remaining
patients (20%), and the marking in three patients was
undetectable. On the whole, positive staining of water-sol-
uble ICG tended to be weaker and fainter over time, finally
dissipating without forming foreign material, as described
previously in animal models [14-16]. These results support
the use of ICG as safe for endoscopic marking that can be
reliably identified up to 8 days before surgery.

Generally, colonic tattooing has two aims: to mark small
lesions for surgical resection and to mark the polypectomy
site to facilitate location of the area duning follow-up
colonoscopy [10]. Several experimental studies comparing
ICG and India ink for colonic tatiooing in animals have
reported that India ink is superior to ICG because of its
higher visibility and longer duration [15, 16]. However, a
longer duration is not always necessary for a surgical
resection. Mechanical bowel preparation is indispensable
when surgery is performed for small lesions that require
palpation or intraoperative colonoscopy [21]. If endoscopic
ICG marking is performed after mechanical preparation on
the day before surgery, the number of preparations could be
minimized, In a recent report on pancreatic surgery, ICG
also was injected the day before surgery and reported to be
a more suitable dye for tattooing of pancreatic lesions than
India ink, with a much lower frequency of associated side
effects [22].

Only a few reports to date describe human study of ICG
as a tanooing agent for surgical resection. Hammond et al.
[14], developing their previous study of 11 dogs, examined
the surgical efficacy of ICG for 12 patients in 1993 [17].
They injected 1-2 ml of 1% ICG into the colonic wall
under preoperative endoscopy, and all tattooed areas were
surgically removed within 36 h. The dye was easily visible
on the serosal surface of all the patients.

The current study investigated in detail the visibility and
duration of ICG marking in 39 patients and extended the
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duration of ICG visibility in humans up to 8 days. How-
ever, ICG visibility depends not only on the intervals
between endoscopic marking and surgery, but also on other
various factors. Pericolonic fat, omentum, mesentery, or
the posterior abdominal wall can block the surgeon’s view
of the injection site. New techniques of endoscopic
tattooing may improve visualization of ICG compared with
the conventional technique [11]. In addition, a larger total
volume of submucosal injection is required. Circumferen-
tial four-quadrant injections may help to improve the
visibility and durability of ICG staining [23].

Recently, possible toxicity from direct ICG staining of
the retina in macular hole surgery was reported [24]. For
1,226 patients with intravenous ICG in ophthalmic imag-
ing, Hope-Ross et al. [18] reported three mild adverse
reactions, four moderate reactions, one severe reaction
(0.05%), and no deaths. However, ICG has been used more
than 40 years for a large number of patients and is con-
sidered to be highly safe [18-20]. An absolute
contraindication to ICG injection, seen in only one patient
without ICG marking in this study, is an allergy to iodide
such as iodinated contrast material.

Askin et al. [13] reported that SPOT (Gl Supply, Camp
Hill, PA), approved for human use by the Food and Drug
Administration, is a safe and effective marker because no
adverse effects were observed after 118 SPOT injections
for 113 patients. To our regret, SPOT has not yet been
approved by the Ministry of Heath, Labor, and Welfare in
Japan, so it cannot be tested here.

Endoscopic ICG marking represents a safe and useful
method for preoperative marking of small colorectal
lesions. It is suggested that ICG marking may be more
suitable than India ink tattooing for surgical resections of
the colorectum within 8 days after injection.
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Abstract The purpose of this study was to examine the
efficacy of a combination treatment of sequential irino-
tecan and doxifluridine, an intermediate of capecitabine,
evaluated by the response rate and safety in patients with
metastatic colorectal cancer. In all, 60 metastatic colorec-
tal cancer patients with measurable disease were enrolled.
The schedule of the treatment consisted of a 90 min intra-
venous (IV) infusion of irinotecan 150 mg,’m: for on days
1 and 15, and 600-1,000 mg/body of oral doxifluridine on
days 3-14 and 17-28. Cycles were repeated every
35 days. A median of three cycles of the combination
therapy (range 1-14 cycles) was administered. A total of
57 patients (95%) completed at least two cycles of the
therapy without any dose reductions, There was one
complete response and 23 partial responses with an overall
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response rate of 40% [95% confidence interval (CI):
28-53%]. A total of 19 patients had stable disease,
43(72%) achieved disease control. The median tume to
progression was 5.9 months and the median overall sur-
vival was 20.5 months. Ten (17%) and 17 (28%) patients
developed Grade 3-4 leukopenia and neutropenia, respec-
tively. Grade 34 [utiguc was observed in 7(12%)
patients, nausea in five (8%), vomiting in four (7%), and
diarrhea,in three (5%) patients. No treatment-related
deaths were noted during the study. From these results,
the combination of sequential innotecan and doxifluridine
is considered to be an effective, easy-to-administer regimen
with acceptable tolerability.

Keywords Combination chemotherapy -
Colorectal cancer - Irinotecan - Doxifluridine -
Phase 1 chinical trials

Introduction

Colorectal cancer is one of the most frequently diagnosed
malignancies in Japan. Surgical resection had been consid-
cred 10 be a therapy that offers a potential cure to patients
with colorectal cancer. However, in spite of the curative
resection. a considerable number of patients experience
relapses of the disease and eventually die. In this regard,
systemic chemotherapy aims to improve quality of life and
prolong survival in patients with relapse and/or distant
metastases.

5-Fluorouracil (5-FU) was developed approximately
50 years ago [10] and it has still been the key drug for the
treatment of metastatic colorectal cancer. 5-FU has low oral
bioavailability and prolonged infusion of the agent is the
optimal administration method to exert high anti-tumor

a Springer

—324—




276

Cancer Chemother Pharmacol (2008) 61:275-281

activity. The combination of leucovorin (LV) with 5-FU
significanily improved tumor response rates and time to
progression compared to 5-FU alone [1].

Recent climical stwdy results showed significant activity
of new cytotoxics, such as irinotecan and oxaliplatn, in
muonotherapy treatment for metastatic colorectal cancer.
The addition of irinotecan or oxaliplatin to 5-FU/LV in
randomised Phase [II trials has shown high anti-tumor
activity in patients with metastatic colorectal cancer [5, 6,
8. 21}

Although combination chemotherapy has been an impor-
tant strategy in the treatment of metastatic colorectal can-
cer. some disadvantages accompany the treatment. First,
higher treatment-related mortality and increased toxicity
were observed, particularly when irinotecan is combined
with bolus 5-FU/LV [13, 20]. Second, continuous infusion
5-FU/LV regimens require the use of implantable access
devices and pumps, and sometimes have a negative influ-
ence on the patent’s quality of life. For this reason, oral
chemotherapy may represent one of the more convenient
and scceptable treatments. Furthermore, some studies show
that patients with advanced disease prefer oral chemother-
apy rather than intravenous chemotherapy, provided that
their efficacy remains the same [2, 14].

Doxifluridine is an oral fuoropyrimidine that was
designed to gencrate 5-FU preferenually at the wmor site,
via an enzymatic process that exploits the significantly
higher activity of thymidine phosphorylase (TP) in tumors,
compared with healthy tissue [11, 12]. Doxifluridine, which
15 an ntermediate of capecitabine, has been shown to be
effective in patients with colorectal cancer (17, 18], Com-
hining capecitabing instead of infusional 5-FU/LY with in-
notecan or oxaliplann is a ratnonal altlemative 1n terms of
the practicability of the treatment. Phase 11 studies of cape-
citabine in combination with irinotecan or oxaliplatin have
shown promising activity and a favorable safety profile in
patients with metastatic colorectal cancer (4, 19]. When we
started this study, oxaliplatin and capecitabine had not been
approved in Japan, hence we chose irinotecan and doxifluri-
dine 1n the present clinical trial for advanced colorectal can-
(M &

frinotecan and doxifluridine hoth proved effective in
colorectal cancer; however they can induce diarrhea. Pre
chimcal and chnical Phase I studies have demonstrated the
optimal dosmg schedule [ 16]. According to the result of the
previous study, we determined that irinotecan and doxifluri-
dine would be better administered sequentially in order 1o
protect from gastromntestinal toxicity. Based on the results
of the Phase [ inial, we decided to conduct a Phase II study
o estimate the efficacy ol a sequential irinotecan and dox-
iundine combinauon regimen in patients with metastatic
colorectal cancer.

@ Springer

Patients and methods
Patient eligibility

Patients with histologically confirmed recurrent or meta-
static colorectal carcinoma were eligible for the study.
Patients were required to have unresectable and measurable
disease according (o the Response Evaluation Criteria in
Solid Tumor (RECIST) and aged between 20 and 74 years;
Eastern Cooperative Oncology Group performance status
(PS) <1: a life expectancy of at least three months: ade-
quale bone marrow function, i.c., a neutrophil count
>2.000 per ul, platelets >100,000 per pl and hemoglobin
>8.0 g/dl; adequate hepatic function with serum bilirubin
<15 mg/dl; glutamic oxaloacetic transaminase values
(GOT) and glutamic pyruvic transaminases (GPT) <2
times the upper normal limit in the absence of hepatic
metastases or <5 times the upper normal limit in the pres-
ence of metastasis; and adequate renal function with a cre-
atinine  value <1.5mg/dl. Concurrent uncontrollable
serious disease was not allowed in the eligibility criteria.

Exclusion criteria consisted of large amounts of ascites
or pleural effusion, brain metastases, serious complications
and any active malignancies (except for carcinoma-in-situ).
Patients were excluded from the study if they had previ-
ously received more than two chemotherapy regimens or
radiation therapy for advanced disease, or had a history of
prior therapy with irinotecan,

The study was performed in accordance with the
Helsinki Declaration, The study was previously approved
by the Ethics Commitiees of each individual participating
Institution. All patients provided written informed consent
prior to entering this trial,

Treatment

The trial was conducted in 16 centers. Patients were regis-
tered before starting treatment in the coordinating center.
Patients received 150 mg/m? per day of irinotecan on days
1 and 15, given as a 90 min IV infusion in 500 ml of normal
saline or dextrose. Doxifluridine was administered orally
three imes dauly, after every meal, on days 314 and 17-28.
The daily dosages of doxifluridine were assigned on the
basis of BSA: 600 mg (3 cap); <1.48 m®, 800 mg (4 cap);
1.48-1.91 m%, 1,000 mg (5 cap); >1.91 m*. Each cycle of
chemotherapy was given every 5 wecks if the patient’s
blood count had returned to normal and non-hematological
toxicities had been resolved. Treatment was repeated for at
least two cycles and was continued until disease progres-
sion or unacceptable toxicity was detected, or upon with-
drawal of consent by the patient. The prophylactic use of
anti-emetics was allowed. No prophylactic administration
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using granulocyte colony-stimulating factor or diarrhea
remedies was allowed.

Treatment was delayed until the neutrophil count had
recovered to =1,500 per ul, the platelet count 1o =75,000
per ul, serum bilirubin to=1.5 mg/dl, serum creatinine
to =2.0 mg/dl, and when there was no diarrhea = Grade 2 or
infection. If oxicity required a dosing delay of more than 3
weeks, the patient would be withdrawn from the study for
toxicity. If patients experienced Grade 3 toxicity or patients
required a dosing delay of more than 2 weeks, the CPT-11
dose given was reduced to 120 mg/m?. If patients experi-
enced Grade 4 toxicity, the CPT-11 dose was reduced to
100 mg/m™. If patients required a dosing delay of more than
3 weeks, the protocol treatment was stopped.

Evaluation procedures

Before initiating chemotherapy, all patients were assessed
by physical examinations, PS assessment, routine hematol-
ogy and biochemistry analyses, carcinoembryonic antigen
(CEA) levels, and ECG. Radiological examinations (chest
X-ray, CT scan and MRI of abdominal and thoracic mea-
surable lesions) were performed within 2 weeks before the
onset of treatment 1o serve as a baseline for senal evalua-
tion of the patients’ discase. Complete blood cell counts
with platelet and differential counts were obtained weekly
during chemotherapy. Serum chemistry and physical
examination were repeated at least twice every cycle. All
adverse reactions were recorded before each biweekly
dose of chemotherapy. Radiological tumor parameter
assessment and CEA levels were obtained every cycle and
at the end of treatment. Tumor response was assessed
according to RECIST criteria and confirmed at least 4
weeks later by the same evaluation. Progression-free sur-
vival (PFS) was determined by the interval from the date
of registration to the date when disease progression was
first documented, or 10 death due to any cause or to the last
contact date. Overall survival (0S) was measured from the
date of registration to death due 1o any cause or to the last
contact date. Toxicities were graded according to the
National Cancer Institute Common Toxieny Criteria, ver-
sion 2. For toxicity analysis, the worst data for each patient
across all cycles were used,

Sample size and statistical considerations

The primary end point was response rate (RR), and the sec-
ondary objectives were OS, PFS and toxicity profiles. Dose
intensity was calculated by dividing the actwal dose of ini-
notecan given in each cycle by the dose onginally sched-
uled for each patient.

Fifty-five patients were required for a single-stage Phase
IT trial, assuming that the expected RR would be 30% and

the minimum acceptable RR 15% (o= 0.030, B =0.190).
With 10% added for expected inehigible cases, a total of 60
patients were required.

OS and PFS were calculated using the Kaplan-Meier
product-limit method from the date of registration. The
95% confidence intervals (95% CI) were also calculated.
All analyses were performed using SAS for Windows,
version 8.02 (SAS Institute Inc., Cary, NC).

Results
Patient characteristics

During the period between February 2003 and June 2004, a
total of 60 patients were enrolled. All of the patients were
assessable for efficacy and toxicity. Baseline patient charac-
teristics are shown in Table |, Patent ages ranged from 28
to 74, with a median age of 64 years: 87% of patients had a
PS of zero and the others had a PS of one. There were 29
patients with colon carcinoma and 31 with rectal carcinoma
as the primary tumor site. Twenty-threc patients (38.3% )
had synchronous metastatic discases at first diagnosis, and
the remaining 37 patients had recurrent metastatic diseases
after surgery. Patients generally had distant melastases, with
the most frequent distant sites including hiver, lungs and
peritoneal lymph nodes. A total of 30 patients (50%) had
taken prior adjuvant chemotherapy with 5-FU denivatives.

‘Table 1 Patient charactenstics

Charactenstic Number %
Age (years) (mean and range) 4 28-T4
Sex

Male 17 62

Female 23 38
ECOG performunce status

0 52 87

| 8 13
Primury site

Colon 29 48

Rectum 31 52
Metastatic site

Liver 31 52

Lung 13 22

Lymph node 15 25

Others f 10
Number of metastatic siles

| 54 90

2 6 10
Previous adjuvant chemotherapy in 50
Previous chemotherapy 1 18

@ Springer

—326—



278

Cancer Chemother Pharmacol (2008) 61:275-281

Eleven patients (18%) had received prior chemotherapy
with 5-FU denivatves for advanced disease, but terminated
at least 4 weeks before registration into this study.

Treatment summary

A median of three cycles of combination therapy (range 1-14
cycles) was administered. A total of 57 patients (95%)
completed at least two cycles of therapy without any dose
reductions. The average dose intensity of irinolecan corre-
sponded to Y0% . and was maintained at more than 80% for
seven eycles

Response and survival

Response data are listed in Table 2. One patient obtained a
complete response and 23 had a partial response, The over-
all RR achieved was 40% (95% CI: 28-53%), which was
superior to the expected RR of 30%. Taking into account
the 19 patients who had stable disease, 43 patients (72%)
achieved discase control, defined as response or siable
discase. Chemo-naive patients had a good response rate
(49.9% ) compared 10 patients receiving second line therapy
(29.3%),

With a median follow-up duration of 17.0 months, the
madian PES was 5.9 (95% CI: 4.7-7.2) months. The
median OS was 20.5 (95% Cl: 14 .3-31.3) months, and
the one-year survival rate was 65% (Fig. 1). Chemo-
naive patients had slightly better survival (20.5 months)
and PFS (6.0 months) compared 1o patients receiving
sccond line therapy (19.5, 5.1 months, respectively)
However, the differences were not significant.

Follow up treatment
For panents’ refractory the irinotecan/doxifluridine regi-

met, mainly FOLFOX, hepatie anterial infusion (HAI, and
some other regimens were adopted. The long survival rates

Table 2 Tumor response in 60 patients

Resulis Number of A
patients

Complele response 1 2

Partial response 23 38

Stable disease 19 32

Progressive discase 14 k|

Not evaluahle 3 5

Ovesill response rate 40F (95% ClL: 28-53%:)

Respanse rate according to receiving prior chemotherapy

Yes 27
No 43
@' Springer

obtained after progression may be related with the follow
up regimens,

Toxicity

Toxicity assessments were available for all patients who
received treatment. The incidence of the main toxic effects
15 listed in Table 3 as the maximum grade seen per patient.
Ten (17%) patients developed grade 3 or 4 leukopenia, 17
(28%) developed neutropenia and one (2%) developed ane-
mia. The most common Grade 3 or 4 non-hematological
adverse events were faligue (12%). Grade 3 or 4 nausea
was seen in 5 (8%), vomiting in 4 (7%) and anorexia in 4
(7%) patients. Diarrhea a1 any grade was observed in 37%
of patients, with Grade 3 or 4 in only 3 (5%) patients, No
treatment-related deaths occurred during the study.

Discussion

The clinical efficacy of combination therapy with irinotecan
and 5-FU is well established by phase III studies, showing
that the addition of intravenous 5-FU/LV significantly
improved anti-tumor activity and OS, compared 10 5-FU/LV
alone in patients with previously untreated metastatic
colorectal cancer [6, 21]. Combination therapy with irino-
tecan and 5-FU, however, also resulted in increased toxicity
such as diarrhea and neutropenia [13, 20], while it has been
suggested that continuous infusion with 5-FU in combina-
tion with irinotecan may be a safer option than bolus 5-FU
[15].

Doxifluridine, an oral fluoropyrimidine that converted 1o
5-FU predominantly in tumors (11, 12], 1s an intermediate
form of capecitabine. Replacement of infused 5-FU/LV
with oral doxifluridine is expected 10 be more cfficacious
and also reduce the 1oxicity of irinotecan and 5-FU combi-
nation therapy. Irinotecan in combination with doxifluri-
dine might ameliorate the inconvenience and potential
complications associated with the intravenous access
required with infusional regimens. The primary toxicity of
doxifluridine is gastrointestinal complications [17]), which
is the same as thal for irinotecan [22]. On this point, the
results of the preclinical study in the murine models sug-
gested that the augmentation of gastrointestinal toxicity for
the sequential dosing regimen, doxifluridine administered
after intervals of a few days following the injection of irino-
tecan, was mild compared with that for the simultaneous
dosing regimen [16]. Thus, we chose the sequential dosing
regimen in which doxifluridine was administered two days
after the administration of irinotecan. The hatus between
innotecan and doxifluridine (two days) could have allevi-
ated the diarthea commonly seen with the capecitabine-
irinotecan regimen (simultaneous administration).
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In the present study, the sequential irtnotecan and dox-
fluridine combination regimen was well tolerated, with
fatigue the most [requently observed non-hematological
toxicity, Grade 3-4 diarrhea occurred in only three patients
(59%). This incidence was similar to that (5%) reported for
800 mg doxifluridine alone and slightly lower than that
(13%) reported for 150 mg/m” irinotecan q2w alone.
Compared to Phase 11 or II studies with irinotecan in
combination with infusional 5-FU/LV regimens and oral
fluoropyrimidines such as capecitabine, the incidence of
Grade 3—4 diarrhea of 5% in our study is obviously lower
than the 44% reported in the study by Douillard et al. [6],
the 13% in the study by Tournigand et al. |23]. and the
19% in the study with capecitabine by Rea et al. [19]. In
addition, the average dose intensity of innolecan corre-
sponded to Y0%, and was being maintained at more than
R0% over seven cycles. Patient's informed consent for
chemotherapy is essential in limiting the impact of toxic-
ity, and clear instructions should be provided on the
management of side effects. e.g.. diarrhea, and the impor-
tance of seeking professional medical advice in case of
severe complications.

The combination of irnotecan and doxifluridine 1s
highly effective. The response rate and median survival
time are comparable to the results for combinations of 5-FU
and irinotecan in randomized swodies: Saltz et al. (bolus
5-FU) reported 39% and 14,8 months [21]; Douillard et al.
(infusional 5-FU), 41% and 17.4 months [6]: and Tourni-
gand et al. (infusional 5-FU) 56% and 21.5 months [23],
respectively, Besides efficacy, oral doxifluridine offers an
advantage over infusional 5-FU/LV in terms of conve-
nience. The response rates and time to progression in this
study were similar to capecitabine and irinotecan [3, 7).
The median overall survival also seems to be closer o
FOLFIRI [20] than other previously reported oral fluoro-
pyrimidine regimens.

This trial has demonstrated that combining irinotecan
and doxifluridine is an effective and well-tolerated regimen
for patients with metastatic colorectal cancer when irino-
tecan is administered IV on days | and 15 in combination
with doxifluridine administered on days 3-14 and 17-28
every 5 weeks. It produced an overall RR of 40% (95% CI:
28-53), a median PFS of 5.9 months (95% CI: 4.7-7.2) and
a median OS of 20.5 months (95% CI: 14.3-31.3). With
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Table 3 Maximum toxicity per paticnt (60 enrolled patients)

NCI-CTC grade All grades
(%)
G3 Gd >G3 (%)
Hematologic
Neulropenia 12 5 17 (29) 30 (50)
Leukopema 9 1 10(17) 27 (45)
Ancmia 0 1 1(2) 1(2)
Thrombocytopenia 0 0 00 1(2)
AST 0 0 0 (o 1(2)
ALT 0 0 0 1(2)
Non-hematologie
Faugue 6 | T(12) 36 (60)
Alopecia - 30 (50)
Nausea 4 1 5(8) 28 (47)
Duarrhea 3 ] 3(5 22(37)
Vomting 3 i 4(T) 12 (20)
Anore i 4 0 4(T T(12)
Dysgeusia 0 0 0(0) 3(5)
Neuropathy 0 0 0(0) 1(2)
Abhdorminal pain 0 ] 0i0) 1(2)
Headache o 0 00y 1(2)
Rash 0 0 00 1(2)
Stomalitis o 1] 00 1(2)
Epigastralgia 0 ] 0 1(2)
ehydration 1 0 1{(2) 1(2)

respect 1o time to progression in this study (median
PFS = 5.9 months), it is longer than SFU/LV or capecita-
bine alone [24]. It is slightly shorter than a combination of
CAPIRI or CAPOX [9]. The relatively shorter progression
free survival could be related to inclusion of second line
therapy patients whose PFS was 5.1 months. Besides, 72%
of patients achieved stable disease and, overall, the regimen
produced good symptom resolution,

In conclusion, the present study confirmed the potential
cfficacy of the sequential innotecan and doxifluridine regi-
men without augmentation of gastrointestinal toxicity. We
expect that combining innotecan with doxifluridine would
he more preferable than a combination of irinotecan and
infusional 5-FU/LY with regard to the convenience of oral
administration of doxifluridine and practicability with simi-
lar efficacy and less toxicity.

Since capecitabine is not approved for mCRC in Japan,
We performed the preliminary examinations of innotecan
combination therapy with doxiflundine, a precursor
substance of capecitabine, which has already been
approved and utilized as a chemotherapeutic agent in Japan.
We are planning to conduct an examination evaluating a
capecttabine and innotecan combination compared with
doxifluridine and irinotecan, as soon as capecitabine is
approved in Japan.
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Third Line Treatment of Intermittent Hepatic Arterial Infusion for Unresectable Liver Metastases from Colorectal Can-
cer: Takeshl Kato, Yasuhiro Miyake, Takashi Dof, Minako Hoshi, Yoichi Makar, Satoshi Oshima, Shouhei lijima, Eiji Kurokawa
and Nobuteru Kikkawa (Dept, of Surgery. Minoh City Hospital)
Summary

We report 6 cases of liver metastases from colorectal cancer with third-line treatment of intermitient hepalic artarial infu-
sion and systemic chemotherapy for unresectable liver metastases with clirvcal signification of direct invasion to adjacent or-
gans in Stage I\ colorectal cancer. Subjects were 19 consecutive patients who underwent RO surgery to the primary tumor
tor colorectal carcinoma, pT4, M1 in 1995-2003. We studied the relationship of patholagical invasion to adjacent organs of
tumor to other clinicopathological factors to prognosis. Of the 19 patients. 11 157 8% were RO surgery to the tumor of
matastases. Only 4 (36, 7%) patients survived more than 3 years. The patient without excision did not survive for three

s, The median survival ime was only 8.5 months, Multvanate analysis indicated that only RO surgery to the tumor of
netastases was an independent prognostic factor. The optimum resection for adjacent organs may prolong a survival But
the extended resection is a possibllity of shortening the survival time. Key words: Colorectal cancer, Hepatic arterial infusion
chamotherapy, Third-line therapy
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