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Abstract. The purpose of this study was to compare the
effects of chemotherapy on the prognosis for patients with
adenocarcinoma of the small bowel (SBC) and colorectal
cancer (CRC). A case-control study was conducted, comprised
of 13 SBC cases treated palliatively (n=7) following surgery
with capecitabine monotherapy (Xeloda) combined with
oxaliplatin (Xelox), or with adjuvant 5-fluorouracil chemo-
therapy (Mayo) (n=6). The control group was selected from a
database of 581 patients with CRC, with each SBC case
being matched to 5 CRC controls. In the palliative group,
response rates (RR) for SBC patients were 14%, compared to
35% for CRC patients (p=0.08). Median progression-free
survival (PFS) times were 4 and 6 months (p=0.8) and
median overall survival (OS) times were 8.4 and 16.4 months
(p=0.9) for SBC and CRC patients, respectively. In the
adjuvant group, the recurrence-free survival rates were 66 and
89% (p=0.6) after 1 year and 66 and 71% (p=0.7) after 3 years.
Three-year overall survival rates were 80 and 80% (p=0.3) in
the palliative group, and 80 and 66% (p=0.4) in the adjuvant
group. Standard chemotherapy regimes seemed less effective
on SBC than on CRC patients, and had a less favorable prog-
nosis. However, reliable conclusions cannot be drawn from a
small patient population, and multicentre studies are needed.

Introduction

Adenocarcinoma of the small bowel (SBC) is very rare, with
only 6,000 cases reported annually in the USA (www.cancer.
gov). In contrast, cancer of the gastrointestinal tract is
diagnosed in around 250,000 patients a year. In approximately
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150,000 of those cases, it is located in the colon or rectum and
is diagnosed as colorectal cancer (CRC) (www. cancer. gov).

SBCs are most frequently located in the duodenum, then
in the jejunum and ileum. The most common type is adeno-
carcinoma, but carcinoids and lymphomas also occur. The late
appearance of symptoms, the sporadic pattern of the disease
and the low incidence of SBC may further delay the start of
therapy. It has been reported that the time from the first
appearance of symptoms to diagnosis is 12-33 months (1).
This may explain why only 40-65% of patients with SBC
are candidates for curative resection (2), whereas 70-80% of
CRC patients are, at the time of diagnosis, eligible for it (3).
Statistics show that the prognosis for SBC is worse than it is
for CRC. Howe et al (4) looked at the American National
Cancer Database from 1985 to 1995 and found, in total,
4,995 patients with different stages of SBC. The 5-year overall
survival (OS) rate of those patients was only approximately
30% (4), whereas the SEER report found that, between 1990
and 1992, the 5-year OS rate of patients with all stages of
CRC in the USA was 62% (www .cancer.gov).

No specific chemotherapy regimens are associated with
SBC. It is usually treated according to the same principles as
CRC, mainly because the two share some molecular features,
but also because both neoplasms tend to arise from pre-existing
adenomatous polyps. Moreover, both have a well-established
comorbidity with inflammatory bowel disease (5). Results
from studies investigating chemotherapy treatments for SBC
are mixed, though palliative chemotherapy has been explored
and described more thoroughly than adjuvant chemotherapy.
Five studies of palliative chemotherapy evaluated 8-14 month
OS times, and reported response rates (RR) of 7-37% (6-10).

In order to aid in the prognosis of 5-FU-based palliative
and adjuvant SBC chemotherapy treatments, a retrospective
case-control study was designed in both palliative and
adjuvant settings. The results were compared to those of CRC
patients, obtained from a database of 581, with each SBC case
being matched to 5 CRC controls.

Patients and methods
Patients. SBC and CRC patients were consecutively treated

at the Department of Oncology, Rigshospitalet, Copenhagen,
Denmark, from 1993 to 2003. Information on patients and
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Table I. Characteristics for patients with small bowel
(cases) and colorectal (controls) adenocarcinoma treated
with palliative chemotherapy.
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Table II. Characteristics for patients with small bowel (cases)
and colorectal (controls) adenocarcinoma treated with adjuvant
chemotherapy.

Cases (small Controls (colon,

Cases (small Controls (colon,

bowel) n=7 rectum) n=35 bowel) n=6 rectum) n=30
Gender Gender
Male 3 15 Male 3 15
Female 4 20 Female 3 15
Age (years) Age (years)
Median (range) 56 (38-67) 59 (43-74) Median (range) 55 (42-75) 54 (40-79)
Metastasis Dukes
No 1 5 B 1 5
Yes 6 30 C 5 25
NE 0 0 TNM stage
PS baseline T-stage
0-1 7 28 <3 2 7
2 0 3 4 4 23
NE 0 4 N-stage
LDH baseline 0-1 6 16
Normal 4 8 <2 0 14
1-2.5 x upper ?myt 3 23 M-stage
>2.5 x upper limit 0 2 0 6 30
NE 0 2 1 0 0
Regimens PS baseline
5-FU (Mayo) 1 0 0-1 6 30
Capecitabine 1 12 2 0 0
Xelox 5 23
LDH baseline
NE, not evaluable; PS, performance status (range 0-2); LDH, lactic Normal 1 0
dehydrogenase; upper limit for LDH is 205 units/l; 5-FU, 5-FU N
425 mg/m? in 5 days with leucovorin 20 mg/m? every 4th week 1-2.5 x upper yn,”t 4 27
(Mayo regimen); Capecitabine, 1250 mg/m? bid for 2 weeks every >2.5 X upper limit 1 3
3 weeks; Xelox, capecitabine 1250 mg/m? bid for 2 weeks every 3 Regimen
weeks in combination with oxaliplatin 130 mg/m? on day 1. 5-FU (Mayo) 6 30

tumor-specific characteristics were obtained from oncological,
surgical and pathological records. Patients needed to have had
a biopsy-proven diagnosis of SBC (including the appendix)
to qualify as case, or CRC to qualify as a control. Pathological
characteristics of tumor staging and grading were obtained
for all patients. Controls were selected from a database of 581
consecutive CRC patients (11,12). OS times were updated in
December of 2005.

Matching criteria. Five controls were matched completely to
each case according to the following criteria: gender, the
pathological characteristics of tumor stage and grade, and the
chemotherapy regimen followed. Furthermore, an attempt was
made to match cases and controls according to age, baseline
performance status (PS) and baseline levels of plasma lactate
dehydrogenase (LDH) concentration. Tumor stage and grade

PS, performance status; LDH, lactic dehydrogenase; upper limit for
LDH is 205 units/I; 5-FU, 5-FU 425 mg/m? in 5 days with leucovorin
20 mg/m? every 4th week (Mayo regimen).

were assessed according to Dukes' classification. Baseline
values of the Eastern Cooperative Oncology Group (ECOGQG)
PS were used. Three categories were developed in order to
match patients according to LDH values (normal/1-2.5 x upper
limit/>2.5 x upper limit). Chemotherapy regimens were applied
according to the standard guidelines of the department. The
guidelines were changed during the inclusion period from
capecitabine 1,250 mg/m? bid for 2 weeks every 3 weeks as
monotherapy (Xeloda), to a combination with oxaliplatin
130 mg/m? on day 1 (Xelox) as a palliative regimen. The
adjuvant regimen consisted of a bolus IV injection of 5-FU
425 mg/m? for 5 days with leucovorin 20 mg/m? every 4th
week for 6 courses (Mayo).
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Toxicity. Toxicity, blood counts, blood chemistry, body weight
and ECOG PS were assessed at baseline after each chemo-
therapy course. Toxicity was evaluated according to Common
Toxicity Criteria (CTC). Electrocardiography was performed
before chemotherapy and when indicated by the symptoms.
The worst toxicity grade of each patient was noted. Severe
toxicity was defined as grades 3 and 4. In those cases, treat-
ment dosage was reduced or treatment was stopped, with the
exception of alopecia. Dose reductions were evaluated as
being 75 and 50% of the standard baseline dose. The number
of treatment courses received were divided into the following
groups <3, 4-6,7-9 and 10-12.

Evaluation of disease status, effect and statistical methods.
The impact of treatment was measured by RR, OS time and
progression-free survival (PFS) time. Disease status was
evaluated after 3 courses, unless clinical symptoms indicated
disease progression, and was assessed as bidimensional
measurements of tumor lesions. RR included partial and
complete response. Partial response was defined as a =50%
reduction of tumor mass, and complete response as a complete
absence of detectable tumor mass. Progression was defined
as a =25% increase in tumor mass or clinical progression.
Differences in RRs were evaluated using the Mann-Whitney
U test. OS and PFS times were defined as the duration from
the start of chemotherapy until death or progression, respec-
tively, and were estimated according to the Kaplan-Meier
method. The log-rank test was used to identify statistical
differences between curves and the actual size of differences
as a hazard ratio (HR) with a 95% confidence interval (CI).
OS and PFS in the adjuvant group and for all patients were
analyzed as 1-, 3- and 5-year OS/PFS rates and were comared
using Fischer's exact test. Prognostic predictors such as
baseline PS, baseline LDH, gender, age, and tumor stage were
analyzed independently of PFS and OS using a multivariate
analysis (Cox). Differences in the reduction of treatment
doses, number of treatment courses, worst PS and weight
change were calculated using the Mann-Whitney U test.
Worst toxicity was evaluated using the ¥ test. P-values of
<0.05 were considered to be significant.

Results

Patient characteristics. A total of 13 SBC patients were
treated during the inclusion period. Patient characteristics in
the palliative and the adjuvant groups are summarized in
Tables I and II, respectively. In the palliative group there
were 7 cases, 6 of which had a primary SBC location in
duodenum and 1 in the appendix. In the control group there
were 35 patients, 8 of which had a primary location site in the
rectum and 27 in the colon. Cases were between the ages of
38-67 (median 56 years) and controls 43-74 (median 59 years).
LDH baseline levels were elevated in 3/7 (43%) of cases vs.
25/33 (76%) of controls (2 patients were not evaluated). The
PS baseline was 2 in 0/7 (0%) vs. 3/35 (9%), and M stage 1
was reported in 6/7 (86%) vs. 30/35 (86%) of cases and
controls, respectively. One SBC patient treated using the Mayo
regimen was matched with 5 CRC patients treated with
capecitabine. In the adjuvant group, there were 6 cases and
30 controls. Within the cases, 2 patients had primary cancer
locations in the appendix, 2 in the jejunum and 2 were not
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Table III. Response rates, tolerable dose as percent of standard
dose and number of treatment courses for patients with small
bowel and colorectal adenocarcinoma treated with palliative
chemotherapy.

Small bowel Colorectal
(n=7) (n=35)
No. (%) No. (%) P-value
Best response

Complete response 0 ) 3 ©)) 0.08
Partial response 1 (14) 9 (26)
No change 2 (29 12 (34)
Progression disease 3 (43) 8 (23)
Not evaluated 1 (14 3 ©))

evaluated. Among the controls, all were located in the colon
and none in the rectum. Cases were between the ages of 42-
75 (median 55 years) and controls 40-79 (median 54 years).
T stage 4 was observed in 4/6 (67%) vs. 23/30 (77%), N
stage 2 was observed in 0/6 vs. 14/30 (47%) and LDH
baseline levels were elevated in 5/6 (83%) vs. 30/30 (100%),
respectively. Otherwise no statistically significant (ns) dif-
ferences were observed.

Response evaluation and survival times. RRs in the palliative
treatment group are shown in Table III. RRs were 14% for
patients with SBC and 35% (p=0.08) for patients with CRC.
Unfortunately, RRs were not evaluated in one case and three
controls. Median PFS for patients treated in the palliative
setting (Figs. 1 and 2) was 4 and 6 months (p=0.8, HR=1.1;
95% CI1 0.4-3.0), and median OS 8.4 and 16.4 months (p=0.9,
HR=1.4; 95% CI 0.3-3.2). Six-month PFS rates were 42 and
50% (p=0.4) and 1-year PFS rates were 29 and 33% (p=0.1).
One-year OS rates were 43 and 58% (p=1.0) and 2-year OS
rates were 43 and 30% (p=0.5). In the adjuvant group (Figs. 3
and 4), there were no significant differences in PFS (p=0.9,
HR=1.1; 95% CI 0.2-5.3) or OS (p=0.7, HR=0.7; 95% CI
0.08-5.3). Median times were not reached. For patients treated
in adjuvant settings, 1-year PES rates were 66 and 93% (p=0.6)
and 3-year PFS rates were 66 and 73% (p=0.7). Three-year
OS rates were 80 and 80% (p=0.3) and 5-year OS rates were
80 and 66% (p=0.4). For all patients with SBC and CRC, no
significant difference in PFS, recurrence-free survival or OS
were observed (data not shown). PFS (Figs. 1 and 3) and OS
(Figs. 2 and 4) are shown as cumulated proportions.

According to the multivariates analysis, primary cancer
location analyzed as a prognostic factor in SBC vs. CRC
patients did not affect PFS (p=0.6, HR=1.2; 95% CI 0.5-2.8)
and OS (p=1.0, HR=1.0; 95% CI 0.4-2.7) (Table IV), or
baseline LDH, gender and age (data not shown). Baseline PS
(p=0.05) and tumor stage (p=0.001) were, however, signi-
ficant prognostic factors for PFS and OS.

Toxicity and tolerability. No significant differences in cases
or controls were noted when the levels of toxicity of the two
groups were compared during chemotherapy treatment, except
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Figure 1. Progression-free survival from start of palliative 5-FU Mayo,

capecitabine or Xelox therapy for inoperable small bowel and matched
colorectal adenocarcinoma.
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Figure 2. Overall survival from start of palliative 5-FU Mayo, capecitabine
or Xelox therapy for inoperable small bowel and matched colorectal adeno-
carcinoma.
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Figure 3. Recurrence-free survival from start of adjuvant 5-FU Mayo
chemotherapy following complete resection of small bowel adenocarcinoma
and matched colon adenocarcinoma.
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Figure 4. Overall survival from start of adjuvant 5-FU Mayo chemotherapy
following complete resection of small bowel adenocarcinoma and matched
colon adenocarcinoma.

Table IV. Multivariate analysis (Cox) of progression-free and overall survival for patients with small bowel and colorectal

adenocarcinoma.

Progression-free survival

Overall survival

Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value
Colorectal/small bowel 1.2 0.5-2.8 0.6 1.0 04-2.7 1.0
PS baseline 5.0 1.0-25 0.05 3.6 09-13.5 0.05
Stage 39 2.0-7.7 0.001 37 1.8-7.8 0.001

PS, performance status.

for nausea and vomiting CTC grade 3-4 in the palliative
settings (14 vs. 3%, p=0.02, for SBC and CRC patients,
respectively). Significant differences in dose reduction were

only observed in patients treated with oxaliplatin in the
Xelox regimen, who needed a dose reduction in 20% of SBC
cases and 44% (p=0.04) of CRC cases. Differences in dose
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No. of No. of patients Survival for
patients with receiving patients receiving
Author/(Refs.) adenocarcinoma chemotherapy Regimen chemotherapy
Jigyasu et al (9) 14 14 Palliative: 5-FU- Median 9 mo
based (9 patients) RR 7%
Ohkusa et al (21) 1 1 Palliative: UFT 35 mo
Witham and Harnett 1 1 Palliative: 5-FU NA
22) and radiation
Lambert et al (20) 28 8 Adjuvant and palliative: NA
chemoradiation agent NA
Onodera et al (23) 1 1 Palliative: 5-FU 26 mo
and radiation
Crawley et al (6) 8 8 Palliative: 5-FU- Median 13 mo
based RR 38%
Zhou et al (14) 25 27 Adjuvant: 5-FU- NA
based
Lee et al (24) 39 13 Adjuvant: 5-FU NA
and radiation
Mehta et al (25) 12 12 Adjuvant: 5-FU Median 34 mo
and radiation
Marchettini et al (26) 6 6 Palliative: intraperitoneal Median 12 mo
chemotherapy
Talamonti et al (27) 43 NA NA NA
Bettini et al (28) 3 Adjuvant: 2 Adjuvant and palliative: NA
Palliative: 1 FOLFOX4 or De Gramont
Morganti et al (29) 1 1 Palliative chemotherapy NA
Polyzos et al (30) 3 3 Palliative: single Median 9 mo
agent irinotecan
Gibson et al (7) 39 39 Palliative: FAM Median 8 mo
RR 18%; PFS 5 mo
Dabaja er al (13) 217 Adjuvant: 59 NA NA
Palliative: 48
Locher et al (10) 20 20 Palliative: FUP, ECF, Median 35 mo, 5-year
De Gramont or FOLFOX4 survival rates 38%
Sikora et al (31) 104 49 Adjuvant: 5-FU Adjuvant: Median 22 mo
and radiation Palliative: RR 30%
Median 11 mo
Fishman et al (8) 113 Adjuvant:13 Adjuvant and
Palliative: 44 palliative?

NA, not available; RR, response rate; Mo, months; PFS, progression-free survival (median); UFT, tegafur, uracil and mitomycin;
FOLFOX4, oxaliplatin, 5-FU and leucovorin; De Gramont, 5-FU and leucovorin; FAM, 5-FU, doxorubicin and mitomycin C; FUP, 5-FU
and cosplatin; ECF, epirubicin, cisplatin and 5-FU; ?5-FU, capecitabine, gemcitabine alone or combination with 5-FU or capecitabine, PIE
(cisplatin, irinotecan and epirubicin), cisplatin, ECF, taxol and carboplatin, Folfiri (5-FU, FA and irinotecan), Xeleri (capecitabine and
irinotecan), irinotecan, FAM, ELF (epirubicin, leucovorin and 5-FU), Folfox.
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reduction in patients treated with 5-FU and capecitabine, or
in the number of treatment courses administered, were
statistically non-significant.

Discussion

At the time of this study, experiences with chemotherapy for
SBC are limited. Table V gives a review of the literature.
Between 1950 and 1980 Jigyasu et al reported 14 cases with
advanced SBC. All were treated with palliative therapy and
different chemotherapy regimens, 9 of which contained 5-FU
(9). RRs of 7% and a median OS of 9 months were reported
(9). Crawley et al reported 8 cases with advanced SBC
treated with palliative chemotherapy (6) between 1990-1995.
All received a 5-FU-based regimen. However all the
regimens were different (6). RRs were 37%, PFS was 8
months and the median OS was 13 months (6). In a Phase 11
trial, Gibson et al evaluated the RRs and OS of 39 SBC
patients with advanced disease treated with palliative
chemotherapy between 1983-1984 (7). All patients were
treated with a regimen combining 5-FU, mitomycin C and
doxorubicin (FAM regimen), which was usually used for
gastric cancer patients. RRs were 18% and the median OS
was 8 months (7). Twenty patients, treated in palliative
chemotherapy settings with the FUP, ECF, De Gramont or
FOLFOX4 regimens, were evaluated by Locher ef al,
resulting in RRs of 21%, PFS of 8 months and OS of 14
months (10). Fishman et al recently reported on a study
evaluating 44 patients with SBC treated palliatively. RRs
were 30% and the median OS was 11 months (8). In summary,
the combined results of five studies assessing SBC patients
treated with chemotherapy in palliative settings are an OS
time of 8-14 months and RRs of 7-37% (6-10).

As for adjuvant chemotherapy, results from treatment
studies are scarce. The studies which have been conducted
are few, small and heterogeneous, and have failed to reach
firm conclusions. Many of these studies were published one
to two decades ago, and were based on a variety of different
chemotherapy combinations. To the best of our knowledge,
to date only one study has evaluated the survival times of
adjuvant chemotherapy following surgery. Fishman et al
evaluated 15 SBC patients treated with adjuvant therapy, and
found the median OS to be 22 months. In 2004, Dabaja et al
evaluated the prognosis for 217 patients with SBC, 59 (27%)
of whom received adjuvant chemotherapy (13). The median
OS and 5-year OS times were not evaluated. Based on a
Kaplan-Meier survival curve (p=0.49), the conclusion was
that chemotherapy, when combined with surgery (Whipple
procedure), had no significant impact on survival times (14).
Likewise, in 1999 Zhou et al evaluated 27 patients with dif-
ferent histologic types of SBC who were treated with 5-FU-
based adjuvant chemotherapy. However, the median OS and
5-year OS were not reported (14). Based on survival rates
(data not shown in article), the conclusion was that adjuvant
chemotherapy did not prolong survival times (14).

No prior study has compared the efficacy of chemotherapy
on SBC to that of the same chemotherapy applied to the gastro-
intestinal tumor types for which it was originally developed.
Hence, it is not known for sure whether SBC is as responsive
to chemotherapy as other gastrointestinal malignancies.
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This study evaluates, in a case-control setting, the response
of patients with SBC, compared to those with CRC, under-
going palliative capecitabine, the Xelox regimen or adjuvant
Mayo treatment. It is one of the first to evaluate capecitabine,
Xelox and Mayo regimens for SBC, and the results of the
study suggest a lower response rate and worse prognosis for
SBC patients than for CRC patients, although the differences
did not reach statistical significance. The tendency towards
an unfavorable prognosis seems to be more pronounced in
palliative settings. However, these results must be viewed
while keeping in mind the small number of cases of this rare
disease. Controls were obtained from a large database of 581
patients, which enhanced the possibility of a more precise
match and minimized the risk of bias. In spite of this, precise
matches were not possible. Furthermore, one of the cases was
not evaluated for response, which was one of the major end-
points of this study. Unfortunately, these are the terms when
investigating a rare disease.

SBC is often diagnosed at an advanced stage because of
its presentation with non-specific, insidious symptoms and
signs and poor diagnostics possibilities (2,15,16). This results
in increased risk of tumor growth and metastasis, which in
turn creates a larger tumor burden and higher TNM stage and
leads to a worse prognosis. The present study tried to prevent
this delay from affecting the results by matching cases and
controls according to baseline LDH level and TNM stage.
Unfortunately, a precise match was not possible in the adjuvant
group based on TNM classification, and so cases and controls
were matched according to the more imprecise Dukes'
classification instead. In the palliative group, cases and controls
were unequally distributed in terms of baseline PS and
baseline LDH. This difference in distribution may easily
have affected the results because baseline PS, baseline LDH,
and T and N stage are all important prognostic factors which
impact the outcome. These differences, between the charac-
teristics of patients in the case and the control groups, favor a
better prognosis for SBC patients than might otherwise be
expected. Furthermore, in the palliative group, one case treated
with 5-FU (Mayo regimen) was matched to controls treated
with capecitabine. When capecitabine is compared to the Mayo
regimen in palliative settings with CRC patients, a statistically
significant outcome favoring capecitabine is observed in
RRs. No difference is observed in PFS and OS (17).

The literature suggests that adenocarcinomas of the
duodenum have a worse prognosis than adenocarcinomas of
jejunum or ileum (14,19). It is, therefore, noteworthy that in
the present study 6 out of 7 patients in the palliative setting,
compared to O out of 6 patients in the adjuvant setting, had a
primary location site in duodenum. This may partly explain
why differences in survival times for SBC patients compared
to CRC patients were more pronounced in the palliative than
in the adjuvant settings. Furthermore, while the evaluated
regimens were effective for SBC patients, they did not achieve
a higher RR or OS time than other regimens described in the
literature. However, it should be kept in mind that the
survival times of the CRC group were also worse than is often
reported (19,20). The evaluated regimens for SBC patients in
the present study were well tolerated in terms of toxicity.

In conclusion, capecitabine or 5-FU-based chemotherapy
for patients with advanced SBC may be less effective, and
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have a less favourable prognosis, than it does for CRC patients.
As well, the prognosis for completely resected SBC patients
may be worse than it is for CRC patients, though the dif-
ferences did not reach statistical significance in this small
patient sample. Consequently, firm conclusions cannot be
drawn because the rarity of the disease hampers large-scale
studies. Multicentre studies are warranted in order to confirm
or refute these results, and to define the optimal chemo-
therapy regimes for SBC.
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