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age at diagnosis of 60–70 years [3]. Given the rarity of 
the disease, its characterization remains limited. Crohn’s 
disease, Peutz-Jeghers syndrome, familial adenomatous 
polyposis, and type 1 neurofi bromatosis are known risk 
factors for SBA [4]. The low incidence, obscure symp-
toms, and diffi culty in diagnosis mean that the disease 
often manifests in an advanced stage. Generally, 
advanced metastatic SBA is known to have a poor 
response to chemotherapy and a poor prognosis, and no 
standard therapeutic strategy has yet been established.

Previous reports have studied several chemotherapy 
regimens, including 5-fl uorouracil (5-FU), platinum 
compounds, and irinotecan [5–9]. In one of the few 
prospective, phase II studies of patients with SBA, 
Gibson et al. [5] found that the FAM regimen (5-FU, 
doxorubicin, and mitomycin C) was active and tolerable 
for patients with advanced SBA. In that study, the 
response rate was 18.4%, and the median survival was 
8 months. Despite the small number of retrospective 
studies, it appears that irinotecan may have some effi -
cacy against SBA [6, 7].

Combination chemotherapy with irinotecan and cis-
platin (IP) has been investigated as fi rst- or second-line 
therapy in patients with gastric cancer. Chemothera-
peutic regimens for gastric or colorectal cancer are also 
often effective for SBA. Therefore, we have treated 
patients presenting with advanced or recurrent SBA 
using IP as fi rst-line chemotherapy at the National 
Cancer Center Hospital (NCCH). The purpose of the 
present study was to determine the effi cacy of IP in 
patients with SBA and to discuss the feasibility of this 
approach.

Patients and methods

Patient selection

Patients were retrospectively selected for this study 
according to the following criteria: (1) histologically 
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Introduction

Although the small bowel comprises more than 90% of 
the intestinal surface, small bowel malignancies are rare 
[1]. Small-bowel adenocarcinoma (SBA) accounts for 
fewer than 1% of gastrointestinal cancers [2], with an 
incidence of 3.9 cases per million persons, and a mean 
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confi rmed adenocarcinoma arising from the small intes-
tine, except for the ampulla of Vater; (2) metastatic or 
recurrent disease; (3) combination therapy with IP as 
fi rst-line chemotherapy; and (4) treatment performed 
at the NCCH between January 1999 and February 
2007.

Treatment schedule

On day 1, irinotecan 70 mg/m2 was given as a 90-min 
intravenous infusion, followed 2 h later, by cisplatin 
80 mg/m2 given over 120 min. Irinotecan 70 mg/m2 was 
also given on day 15. Each cycle lasted 4 weeks. To 
avoid cisplatin-induced renal damage, patients were 
hydrated intravenously on day 1 with 3000 ml of 5% 
dextrose in 0.09% sodium chloride, and diuresis was 
induced with furosemide. Hydration with 2000 ml of 
5% dextrose in 0.09% sodium chloride was continued 
for another 48 h [10].

Response and toxicity evaluation

The best response during initial chemotherapy was 
evaluated. Complete response (CR) was defi ned as 
the complete disappearance of all clinically detectable 
tumors and no new lesions. Partial response (PR) was 
defi ned as a decrease of 30% or more in the sum of the 
longest diameters of the target lesion (compared to the 
baseline sum of the longest diameters), in addition to 
nonprogression in nontarget lesions and no new lesions. 
Stable disease (SD) consisted of regression of target 
lesions insuffi cient to meet the criteria for PR, an 
increase of less than 20% in the sum of the longest 
diameters of the target lesion (compared to the smallest 
sum of the longest diameters after chemotherapy), no 
progression in nontarget lesions, and no new lesions. In 
patients in whom the response to the fi rst cycle of 
chemotherapy was progressive disease (PD), the best 
response was PD. Even when the chemotherapeutic 
regimen was changed because of toxicity without disease 
progression, the best response was defi ned as that which 
occurred during fi rst-line chemotherapy with IP.

The National Cancer Institute common toxicity crite-
ria (version 3.0) were used for evaluation of toxicity.

Data collection and statistical analyses

Patient characteristics, including age, sex, performance 
status (PS), primary site and degree of differentiation 
of adenocarcinoma, date of initial diagnosis for meta-
static or recurrent SBA, start of IP, progressive disease 
and death or last follow-up, as well as details of treat-
ment obtained from medical records, were collected 
retrospectively. Time to treatment failure (TTF) was 
defi ned as the interval between fi rst administration of 

the drugs and termination of drugs for any reason or 
death or last follow-up. Overall survival (OS) was 
defi ned as the interval between fi rst administration 
of the drugs and death or last follow-up. Median TTF 
and OS were estimated using the Kaplan-Meier 
method.

Results

IP was given as fi rst-line chemotherapy in eight patients 
at the NCCH between January 1999 and February 2007. 
The median follow-up was 9.5 months (range, 4.2–37.5 
months). The patients’ characteristics are shown in 
Table 1. A tendency toward female predominance was 
seen. The patients’ median age was 61 years (range, 
52–71 years), and PS was well maintained. Two patients 
had recurrent SBA after curative surgery and received 
no adjuvant chemotherapy. No patients had risk factors 
for SBA, such as Crohn’s disease. A total of 23 cycles 
were given, with a median number of 3 cycles per patient 
(range, 1–5).

Chemotherapy and response

The overall response rate for fi rst-line IP chemotherapy 
was 12.5% (PR, n = 1; CR, n = 0). Five patients had SD; 

Table 1. Patient characteristics

Patients (n = 8) %

Sex
 Male 3 37.5
 Female 5 62.5
Age (years)
 Median (range) 61 (56–71)
PS
 0 6 75.0
 1 2 25.0
Primary site
 Duodenum 6 75.0
 Jejunum 1 12.5
 Ileum 1 12.5
Differentiation
 Intestinal type 2 25.0
 Diffuse type 1 12.5
 Not examined 5 62.5
Disease stage
 Advanced 6 75.0
 Recurrent after surgery 2 25.0
Site of metastases
 Regional lymph nodes 5 62.5
 Distant lymph nodes 1 12.5
 Liver 4 50.0
 Lung 1 12.5
 Peritoneum 1 12.5
Number of metastases
 1 5 62.5
 2 3 37.5
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thus, the disease control rate was 75% (six of eight 
patients). The patient who achieved PR was a 56-year-
old woman with advanced duodenal adenocarcinoma 
who had positive regional lymph nodes and liver metas-
tases (Table 2). Five courses of IP, which caused mild 
toxicities, were given before disease progression. 
Although the degree of differentiation of adenocarci-
noma was examined in only three of the eight patients, 
whether the type was intestinal or diffuse was not likely 
to be associated with chemotherapy response.

The detailed characteristics of each patient are shown 
in Table 2. Second-line chemotherapy was received by 
six of seven patients (85.7%); information on second-
line chemotherapy was unavailable for one patient with 
SD, because that patient was referred to another hospi-
tal. The remaining patient did not undergo second-line 
chemotherapy due to poor PS resulting from disease 
progression. Four of the six patients who received 
second-line chemotherapy achieved SD, and the other 
two patients had PD. Thus, no patients achieved CR or 
PR with second-line chemotherapy. Two of three pa-
tients who had S-1 or its combination as second-line 
chemotherapy seemed to have longer survival than the 
others and the remaining patient’s result was censored 
and thus unknown.

TTF and OS

The median TTF was 4.5 months (95% confi dence 
interval [CI], 0.9–5.8 months), and OS was 17.3 months 
(range, 1.9–21.3 months). The Kaplan-Meier curve for 
OS is shown in Fig. 1. Six of the eight patients died from 
progression of SBA. Patients with PR or SD tended to 
survive longer than patients with PD (Table 2).

Toxicity of IP

All eight patients were assessable for toxicity. The tox-
icity profi les are listed in Table 3. In terms of hemato-

logical toxicity, neutropenia was common, with severe 
toxicity in 25% of patients. Febrile neutropenia occurred 
in one patient (12.5%). Grade 3 anemia was observed 
in two patients and might have been associated with 
gastrointestinal bleeding from the primary lesion. 
Common nonhematological toxicities were gastrointes-
tinal, such as anorexia, diarrhea, and nausea. Seven of 
the eight patients (87.5%) experienced anorexia, and 
two developed severe anorexia. Only one patient devel-
oped a mildly elevated serum creatinine level, but liver 
dysfunction was observed in two patients, with elevated 
serum aspartate aminotransferase, alanine aminotrans-
ferase, and bilirubin levels. In one such patient, grade 3 
toxicity occurred and resulted in postponement of treat-
ment. In all, three patients discontinued IP due to 
adverse effects without disease progression. Toxicities 
responsible for discontinuation were hearing distur-
bance, taste alteration, and severe anorexia. No 
treatment-related deaths were observed with IP.

Table 2. Detailed patient information

Patient
Age 

(years) Sex PS Primary site Site of metastases
Response 

to IP
TTF 

(months)
Second-line 

chemotherapy
OS 

(months)

1 71 F 0 Ileum Regional LN SD 2.6 Not applicablea 18.2
2 61 M 1 Duodenum Regional LN SD 4.5 Mitomycin/rinotecan 8.1
3 56 F 1 Duodenum Liver, regional LN PR 5.8 S-1 21.3
4 58 M 0 Jejunum Liver, regional LN SD 4.2 Mitomycin/irinotecan 17.3
5 56 F 0 Duodenum Liver PD 2.1 5-FU 4.4
6 62 F 0 Duodenum Lung SD 4.5 S-1 16.7b

7 64 F 0 Duodenum Peritoneum, liver PD 2.3 None 3.4
8 62 M 0 Duodenum Regional LN SD 0.9 S-1/cisplatin 1.9b

PS, performance status; IP, combination therapy with irinotecan and cisplatin; TTF, time to treatment failure; OS, overall survival; LN, lymph 
nodes; SD, stable disease; PR, partial response; PD, progressive disease
a Patient referred to another hospital
b Censored cases
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Discussion

As SBA is such a rare disease, few patients with 
advanced or recurrent SBA are treated each year at our 
institution. Because little evidence has been provided 
with respect to treatment of SBA, chemotherapy regi-
mens for SBA are selected based on previous reports 
dealing with SBA or treatment for other gastrointesti-
nal cancers. We have previously used combined 5-FU 
and cisplatin or continuous 5-FU infusion as fi rst-line 
chemotherapy in patients with SBA. However, because 
response to these regimens was not particularly good, 
we changed from 5-FU-based chemotherapy to IP, 
which had been investigated for patients with gastric 
cancer as fi rst- or second-line chemotherapy [10–12]. To 
date, no reports have described SBA patients treated 
with IP as fi rst-line chemotherapy.

Polyzos et al. [7] reported that two of three patients 
with advanced SBA achieved PR and palliation of 
symptoms with single-agent irinotecan, while Locher et 
al. [6] found that second-line chemotherapy with 5-FU 
and irinotecan resulted in disease stabilization in 50% 
of patients. Fishman et al. [13] retrospectively reported 
that a chemotherapy regimen including irinotecan 
appeared to offer higher overall response rates than 
fl uorouracil-based regimens for fi rst- or second-line 
chemotherapy.

Little evidence is available concerning the role of 
platinum compounds (including cisplatin) in patients 
with SBA. Erlichman et al. [14] reported that, in a phase 
I study, combination treatment with irinotecan, 5-FU, 
leucovorin, and oxaliplatin resulted in one partial 
response and two patients with SD. Also, Locher et al. 

[6] found that combining 5-FU and platinum compounds 
for fi rst-line chemotherapy resulted in an objective 
response rate of 21%, a median progression-free sur-
vival of 8 months, and median overall survival (OS) of 
14 months, with manageable toxicities.

Although the present results were inferior to other 
regimens with respect to the overall response rate and 
progression-free survival for fi rst-line chemotherapy, 
the OS was longer. In the present study, many patients 
received second-line chemotherapy involving fl uoropy-
rimidine drugs. Actually, patients who had S-1 as 
second-line chemotherapy tended to have longer sur-
vival. This implies that, as with other gastrointestinal 
cancers, treating advanced SBA with all possible effec-
tive drugs, such as fl uoropyrimidine drugs, irinotecan, 
and platinum compounds, throughout the treatment 
period may be important. Simultaneously, possible 
effective combinations of drugs should be investigated, 
such as S-1 based regimens.

Patients with gastric cancer show a variety of hema-
tological and nonhematological toxicities with IP regi-
mens [11, 12]. In a phase II study in which patients with 
metastatic gastric cancer received a median of three IP 
treatment courses (range, 1–7), grade 4 neutropenia was 
observed in 37%–57% of patients, and grade 3 or 4 
nausea was observed in 18% [11]. In the present study, 
some mild and severe toxicities were also observed in 
patients with SBA. Thus, adequate management of tox-
icities and discontinuation of chemotherapy, as neces-
sary, is important for IP regimens.

In conclusion, patients with advanced and recurrent 
SBA treated using combined IP for fi rst-line chemo-
therapy were retrospectively studied. Combination che-

Table 3. Toxicity in patients treated with irinotecan and cisplatin

Grade (NCI CTC-v.3)

Grade 3/4 (%)1 (n) 2 (n) 3 (n) 4 (n)

Leukopenia 0 0 1 0 12.5
Neutropenia 1 3 1 1 25.0
Anemia 0 2 2 0 25.0
Anorexia 2 3 2 0 25.0
Alopecia 1 0 0 0 0.0
Diarrhea 1 0 0 0 0.0
Fatigue 2 0 0 0 0.0
Nausea 2 2 0 0 0.0
Vomiting 1 0 0 0 0.0
Erythema 2 0 0 0 0.0
Neuropathy-hearing 0 0 1 0 12.5
Taste alteration 0 1 0 0 0.0
Febrile neutropenia 0 0 1 0 12.5
Bilirubin 0 1 0 0 0.0
AST 0 0 1 0 12.5
ALT 0 0 1 0 12.5
Creatinine 1 0 0 0 0.0

NCI CTC, National Cancer Institute common toxicity criteria, version 3; AST, aspartate amino-
transferase; ALT, alanine aminotransferase
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motherapy with IP may offer an acceptable option in 
patients with SBA, but such patients require supportive 
care. Further studies are warranted to identify more 
effective and safer antitumor drugs for SBA patients, 
including molecular targeted therapy.
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