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Summary

Purpose: Small bowel adenocarcinoma (SBA) is a rare
tumor of the gastrointestinal system with poor prognosis.
Since these are rarely encountered tumors, there are limit-
ed numbers of studies investigating systemic treatment in
advanced SBA. The purpose of this study was to evaluate
the prognostic factors and systemic treatments in patients
with advance SBA.

Methods: Seventy-one patients from 18 Centers with ad-
vanced SBA were included in the study. Fifty-six patients
received one of the four different chemotherapy regimens
as first-line therapy and 15 patients were treated with best
supportive care (BSC).

Results: Of the 71 patients, 42 (59%) were male and 29
(41%) female with a median age of 56 years. Median fol-
low-up duration was 14.3 months. The median progression
free survival (PFS) and overall survival (OS) were 7 and
13 months, respectively (N=71). In patients treated with
FOLFOX (N=18), FOLFIRI (N=11), cisplatin-5-fluoroura-

cil/5-FU (N=17) and gemcitabine alone (N=10), median
PFS was 7, 8, 8 and 5 months, respectively, while median
OS was 15, 16, 15 and 11 months, respectively. No signifi-
cant differences between chemotherapy groups were noticed
in terms of PFS and OS. Univariate analysis revealed that
chemotherapy administration, de novo metastatic disease,
ECOG PS 0 and 1, and overall response to therapy were
significantly related to improved outcome. Only overall re-
sponse to treatment was found to be significantly prognos-
tic in multivariate analysis (p= 0.001).

Conclusions: In this study, overall response to chemo-
therapy emerged as the single significant prognostic factor
for advanced SBAs. Platin and irinotecan based regimens
achieved similar survival outcomes in advanced SBA pa-
tients.
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Introduction

Malignant tumors in small bowel compose
a rarely seen disease group. Although the small
bowel represents 75% of the length and 90% of
surface area of gastrointestinal tract, only 3% of
gastrointestinal system tumors originate from
small bowel [1,2]. Adenocarcinoma, which is the
most common histopathological subtype along
with carcinoid tumors, is responsible for one-third
of the small bowel tumors [2]. These two histo-
logical subgroups are followed by lymphoma and
sarcoma [3-5]. SBA is most frequently localized in
the duodenum and its incidence decreases in dis-
tal parts of the small bowel [6,7].

SBA frequently affects men aged between
50 and 70 years. Although there are various risk
factors and predisposing conditions, the etiology
of most SBA is unknown [2,8]. The clinical pres-
entation of SBA is nonspecific, with the most fre-
quent symptom being abdominal pain. Diagno-
sis of disease is pretty difficult due to its rarity
and non-specific signs and symptoms [9,10]. The
mean duration between the onset of symptoms
and diagnosis is about 8 months due to difficul-
ties and inaccessibility of diagnostic methods [5].
The diagnosis of disease is generally delayed as
a result of non-specific signs and symptoms and
wasting time during diagnostic work-up. This
condition negatively affects response to therapy.
As in nearly all malignancies, early diagnosis and
surgical resection are the only curative methods
for the management of SBA [9]. However, about
one-third of patients have advanced stage SBA at
diagnosis [11]. Achieving cure for advanced SBA
is unlikely with any of the treatment modalities.
SBA has a poor prognosis and the rate of 5-year
disease-specific survival is 4% in advanced stage
[11]. Besides, the rate of 5-year disease-specific
survival in patients with primary duodenal ade-
nocarcinoma is lower in comparison to jejunum
and ileum primaries [11-14].

There is a limited number of studies regard-
ing systemic chemotherapy in advanced SBA
due to its low incidence rate. Clinicians tend to
administer chemotherapy according to studies
performed on adenocarcinomas of colorectal, gas-
tric and ampullary Vater origin. Information re-
garding systemic chemotherapy in advanced SBA
is still inadequate. Therefore, the purpose of the
present study was to define clinicopathologic pa-
rameters, the effect of chemotherapy on OS and
PFS and potential prognostic factors in patients
diagnosed with advanced SBA.

Methods

A total of 108 patients diagnosed with SBA in 18
different cancer centers in Turkey between July 2005
and May 2013, were retrospectively evaluated. Thir-
ty-seven patients who underwent complete tumor re-
section and achieved remission were excluded from
the study. Therefore, 71 patients with advanced SBA
were included in this study. Of these, 15 could not
receive chemotherapy due to poor performance score
and were followed with BSC. SBA included tumors of
the duodenum, ileum, and jejunum but excluded amp-
ullary Vater cancers or double primary cancers. Clini-
cal information including age, sex, ECOG PS, previous
treatments, toxicities, treatment responses, patient
follow-up and histopathological grade, localization,
prior curative resection, and metastatic sites of tum-
ors were obtained from the patient files. The stage of
patients was evaluated according to pathological, clin-
ical and radiological findings by using American Joint
Committee on Cancer (AJCC) system (7th Edn, 2010)
[15]. Patients were followed every 3-4 months in the
first 2-3 years, every 6 months in the subsequent 2
years, and yearly thereafter. Serum CEA levels were
obtained from the patient charts before treatment and
during routine follow-up.

Chemotherapy regimens

As first-line therapy, 56 patients received one of
the following four different chemotherapy regimens.
These regimens involved: (1): modified FOLFOX6
(mFOLFOXO6) (Oxaliplatin 85 mg/m?, day 1; Leucovor-
in 200 mg/m? over 2 hrs, day 1; 5-FU 400 mg/m? bo-
lus, day 1, followed by 2400 mg/m? over 46 hrs, cycled
every 14 days). (2): FOLFIRI (Irinotecan 180 mg/m? day
1; Leucovorin 200 mg/m? over 2 hrs, day 1; 5-FU 400
mg/m? bolus, day 1, followed by 2400 mg/m? over 46
hrs, cycled every 14 days). (3): Cisplatin-5-FU (Cisplatin
75 mg/m?, day 1, 5-FU 750 mg/m? IV continuous infu-
sion over 24 hrs daily on days 1 and 5, cycled every 21
days). And (4): Gemcitabine (1250 mg/m? IV weekly for
3 weeks followed by one week rest in all subsequent
cycles or 1250 mg/m? IV weekly for 2 weeks followed
by one week rest in all subsequent cycles).

Toxicity evaluation

Toxicity and treatment side effects were obtained
from the patient records and registered before each
chemotherapy cycle. Toxicity was classified according
to World Health Organization criteria.

Response to treatment

Response to treatment was assessed according
to Response Evaluation Criteria in Solid Tumors (RE-
CIST). Partial response (PR) was defined as radiological
tumor decrease by 30%. No tumor change was defined
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as stable disease (SD). Tumor increase by 20% or ap-
pearance of new lesion(s) was defined as progressive
disease (PD). Disappearance of all target lesions was
defined as complete response (CR).

PFS and OS were defined as the duration between
the first chemotherapy administration and the date of
disease progression or death, and the duration between
the first chemotherapy administration and death or loss
to follow-up or current date, respectively.

Table 1. Patient and disease characteristics

Statistics

The data were analyzed to determine the clini-
cal characteristics, treatment patterns, outcomes, and
prognostic factors of SBA. Statistical calculations were
performed using IBM SPSS" statistics 17.0 (SPSS, Inc,,
Chicago, IL, USA). Descriptive analyses were present-
ed using means and standard deviations for normally
distributed variables. The significance of the differenc-

Characteristics All patients According to chemotherapy regimens and BSC
FOLFOX FOLFIRI  Cisplatin-5FU  Gemcitabine BSC p value
N=71 N=18 N=11 N=17 N=10 N=15
N (%) N (%) N (%) N (%) N (%) N (%)
Age (years) 0.19

Median 56 57 55 54 56 61

<60 46 (65) 12 (67) 8 (73) 10 (59) 9 (90) 7 (47)

=60 25 (35) 6 (33) 3 (27) 7 (41) 1(10) 8 (53)

Gender 0.26

Female 29 (41) 10 (56) 6 (55) 5(29) 2 (20) 6 (40)

Male 42 (59) 8 (44) 5 (45) 12 (71) 8 (80) 9 (60)

Grade 0.24

1 20 (28) 2(11) 4 (306) 6 (35) 3 (30) 5 (33)

2 37 (52) 12 (67) 7 (64) 5 (60) 6 (60) 7 (47)

3 14 (20) 4(22) 0 (0) 6 (35) 1(10) 3 (20)
Localization 0.13

Duodenum 55(77) 11 (61) 6 (55) 16 (94) 8 (80) 14 (93)

Jejunum 7 (10) 3(17) 3 (27) 0 (0) 1(10) 0 (0)

Ileum 9 (13) 4 (22) 2 (18) 1(6) 1(10) 1(7)

De novo metastatic 0,22
disease

Yes 48 (68) 12 (67) 7 (64) 12 (71) 7 (70) 10 (67)

No 23 (34) 6 (33) 4 (306) 5(29) 3 (30) 5 (33)

ECOG PS 0.001

0-1 57 (80) 16 (90) 11 (100) 16 (94) 9 (90) 5 (33)

2-4 14 (20) 2(11) 0 (0) 1(6) 1 (10) 10 (67)
Localization of 0.38
metastasis

Liver 39 (55) 9 (50) 8(73) 8 (48) 4 (40) 10 (66)

Lung 4 (6) 1(6) 0(0) 3 (17) 0 (0) 0 (0.0

Peritoneum 18 (25) 5(28) 3(27) 3(17) 3 (30) 4(27)

Local relapse 10 (14) 3(17) 0(0) 3(17) 3 (30) 1(7)
Second-line chemoterapy 0.32

Yes 25 (35) 8 (44) 5 (45) 7 (41) 5 (50) 0 (0)

No 46 (65) 10 (56) 6 (55) 10 (59) 5 (50) 15 (100)
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Table 2. Tumor response
Patients with measurable According to chemotherapy regimens
disease
FOLFOX FOLFIRI Cisplatin-5FU2 Gemcitabine p value
(N=18) (N=11) (N=17) (N=10)
N N N N
Complete response 3 2 1 0 0.88
Partial response 7 4 5 2 0.92
Stable disease 2 2 3 3 1.01
Disease progression 6 3 8 5 0.85
Overall response rate (%) 56 55 35 20 0.75
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Figure 1. Progression-free survival (A) and overall survival (B) according to first-line chemotherapy subgroups and

best supportive care group.

es between the mean values was determined by the
Mann-Whitney U test. The difference in the distribu-
tion of ordinal variables was evaluated with the x? test
or Fisher’s exact test. Survival curves were generated
by Kaplan-Meier method and were compared using
the log-rank test. Univariate and multivariate analyses
(Cox proportional hazards model) were used to calcu-
late hazard ratios (HRs) with 95% confidence interval
(95% CI). A two-sided p-value of <0.05 was considered
to indicate statistically significant difference.

Results

Patient characteristics

Of the 71 patients, 42 (59%) were male and
29 (41%) female with a median age of 56 years
(range, 23-75). The location of primary tumor was
the duodenum, jejunum and ileum in 77, 10 and
13% of the patients, respectively. Clinical pres-
entation was with locally advanced disease in

14% of the patients and with metastatic disease
in 86%, most of whom had de novo metastatic
disease (68%). There were 23 (32%) patients who
failed previous curative resection and progressed
to advanced stage. Of the patients who underwent
curative resection (N=23), 15 were administered
adjuvant chemotherapy. Liver metastasis was
present in more than half of the patients (55%).
Fifty-six patients received one of the four differ-
ent chemotherapy regimens and 15 patients were
treated with BSC. Median patient follow-up time
was 12 months (range, 2-44) in the chemotherapy
groups and they received a median of 6 chemo-
therapy cycles (range, 1-10). While statistical-
ly significant difference was not found between
chemotherapy regimen subgroups in terms of
patient characteristics with advanced SBA, the
number of patients with ECOG PS between 2 and
4 was higher in the BSC group as compared to
chemotherapy groups (p=0.0001) The distribution
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Table 3. Univariate analysis for progression free survival and overall survival

Characteristics
All patients Median PFS, p value Median OS, p value
months months
N (%) (95% CI)) (95% CI)
Age, years 0467 0.37
<60 46 (64.8) 9 (7-11) 14 (11-16)
= 60 25 (35.2) 6 (1-11) 8 (6-9)
Gender 0.824 0.32
Female 29 (40.8) 9 (7-11) 14 (8-19)
Male 42 (59.2) 6 (3-9) 11 (8-13)
Grade 0.27 041
1 20 (28.2) 6 (0-11) 10 (5-14)
2 37 (52.1) 8 (7-9) 12 (9-14)
3 14 (19.7) 9 (6-11) 14 (11-16)
Localization 0.27 0.27
Duodenum 55 (77.5) 7 (4-10) 11 (7-14)
Jejunum 7 (9.9) 8 (4-11) 14 (11-16)
Ileum 9(12.7) 11 (7-15) 17 (0-34)
De novo metastatic 0.03 0.017
disease
Yes 48 (67.6) 9 (8-10) 11 (4-17)
No 23 (32.4) 4 (2-6) 13 (10-15)
ECOG PS 0.008 0.001
0-1 57 (80.3) 9 (7-10) 14 (12-15)
2-4 14 (19.7) 3 (0-5) 4 (2-5)
Localization of metas- 0.25 0.34
tasis
Liver 39 (54.9) 8 (7-9) 11 (7-14)
Lung 4 (5.6) 13 (10-16) 15 (8-21)
Peritoneum 18 (25.4) 9 (6-11) 16 (8-23)
Local relapse 10 (14.1) 6 (3-9) 12 (8-15)
Systemic treatment 0.04 0.004
Yes 55 (77.5) 9 (7-10) 14 (12-15)
No 16 (22.5) 2 (0-5) 2
Type of treatment 0.001 0.001
FOLFOX 18 (25.4) 9 (7-10) 13 (10-15)
FOLFIRI 11 (15.5) 10 (7-13) 16 (9-22)
Cisplatin-5FU 17 (23.9) 8 (5-11) 15 (13-16)
Gemcitabine 10 (14.1) 6 (3-9) 11 (0-14)
BSC 15 (21.1) 2 (0-5) 2
Response to treatment 0.001 0.001
CR 6 (10.7) 11 (10-12) 30 (4-55)
PR 18 (32.1) 11 (9-13) 17 (15-19)
SD 10 (17.9) 9 (7-10) 13 (11-14)
PD 22 (39.3) 6 (4-7) 11 (7-14)

For abbreviations see text

of patient characteristics in relation with regimen all patients receiving chemotherapy (N=56). In
subgroups and BSC group is shown in Table 1.

Therapeutic response

chemotherapy groups, overall response rate (ORR)
(complete response+partial response), was 45%
and complete response, partial response and sta-

Response to treatment was evaluated in ble disease were observed in 6, 19 and 12 patients,

JBUON 2016; 21(5): 1246



Prognosis and treatment of small bowel adenocarcinoma

1247

respectively. There was no significant difference
between the four chemotherapy regimen groups
in terms of ORR (p=0.75) (Table 2).

Survival analysis

Median follow-up duration was 14.3 months
(range 3.7-44.1). PFS rates at first and second
years were 14 and 1.4%, respectively; the OS
rates were 53 and 9% at first and second years,
respectively (Figure 1). The median PFS and OS
were 7 months (SE: 0.7; 95%CI: 5.6-8.3) and 13
months (SE: 1; 95%CI: 10.96-15.03) for all of the
patients. In the FOLFOX, FOLFIRI, Cisplatin-5-FU
and Gemcitabine groups, the median PFS and OS
were 7, 8, 8 and 5 months, and 15, 16, 15 and 11
months, respectively, whereas the median PFS
and OS were 2 months in the BSC group. There
were no significant difference between chemo-
therapy groups in terms of PFS and OS; however,
in the BSC group, PFS and OS were significantly
lower than in the chemotherapy groups (p=0.001)
(Figure 1). With regard to OS and PFS, univariate
analysis revealed chemotherapy administration,
de novo metastatic disease, ECOG PS 0 and 1, and
ORR to therapy were significantly related to im-
proved outcome (Table 3). On the other hand, only
ORR to treatment was significantly prognostic in
multivariate analysis (p= 0.001;Table 4).

Toxicity

Patients were evaluated in terms of chemo-
therapy-dependent toxicity. In FOLFOX, FOLFIRI,
Cisplatin-5-FU and Gemcitabine subgroups, 4, 3, 5
and 2 patients experienced grade 3-4 hematolog-
ical toxicity, respectively. The main toxicities re-
corded were haematological with grade 3-4 neu-
tropenia (66%) representing the most frequent ad-
verse event followed by thrombocytopenia (22%).
Nephrotoxicity and sensory neuropathy were de-
veloped in 2 patients (Cisplatin subgroup), where-
as neurotoxicity was seen in 1 patient (Oxalipla-
tin subgroup). No treatment-related fatal adverse
events occurred in any of the chemotherapy reg-
imen, and there was no significant difference be-
tween chemotherapy regimens in terms of grade
3-4 toxicity.

Second-line chemotherapy

Second-line chemotherapy was given to 25
(35%) advanced SBA patients that received first-
line chemotherapy. Of the patients that received
FOLFOX, FOLFIRI, Cisplatin-5-FU and Gemcit-
abine as first-line therapy, 8 (44%), 5 (45%), 7 (41%)

and 5 (50%) received second-line chemotherapy,
respectively. As second-line chemotherapy, irino-
tecan-based and oxaliplatin-based chemotherapy
were given to patients who had received first-line
platinum-based and FOLFIRI chemotherapy, re-
spectively. Oxaliplatin- or Irinotecan-based chemo-
therapy was administered to patients who had
received first-line gemcitabine. Overall response
rates to second-line therapy were 26%, 45% of the
patients showed SD and the remaining showed dis-
ease progression.

Discussion

Univariate analysis revealed that PFS and
OS were significantly longer in patients who re-
ceived systemic therapy, in those with de novo
metastatic disease, ECOG PS 0 and 1, and in
those who responded to therapy. However, only
overall response obtained from systemic thera-
py was found significantly prognostic in multi-
variate analysis (p=0.001). In the present study,
ECOG PS was not an independent prognostic fac-
tor when compared to other studies probably due
to the low strength of our study [16,17].

A relationship was found between tumor lo-
calization and prognosis, and the poor progno-
sis of primary duodenal cancer was reported by
other investigators [11-14]. In the current study,
although no statistically significant difference
was determined, the prognosis was better espe-
cially in primary tumors of ileum and jejunum
in comparison with primary duodenal tumors.
No significant difference was detected between
patients with local relapse and distant metas-
tasis in terms of OS; however, the prognosis of
patients with local relapse was worse in compar-
ison to patients with distant metastasis as a re-
sult of complications from the recurrent lesion
such as obstruction, perforation and hemorrhage.

Due to the lack of randomized studies com-
paring the different chemotherapy protocols,
there is no standardized first-line chemotherapy
in advanced SBA. Therefore, the chemotherapy
protocols of SBA are based on the protocols of
gastric and ampullary tumors, and particularly
on protocols for advanced colorectal tumors in
most of the oncology centers. Randomized stud-
ies with large patient population are required
for the determination of a standard chemother-
apy regimen. The number of prospective phase
IT studies is quite low due to the low incidence
of disease and difficulties in diagnosis. Of these
studies, a study including 31 patients who had
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Table 4. Multivariate analysis for progression free survival and overall survival

Variables Multivariate analyses for DFS Multivariate analyses for OS

HR 95% CI p value HR 95% CI p value
De novo metastatic disease (YES) 049 0.07- 141 0.13 0.59 0.42-1.93 0.25
ECOG PS (0-1) 045 0.08-2.29 0.67 0.61 0.07-2.32 0.31
Systemic treatment 0.64 0.23-4.04 0.73 0.79 0.21-4.25 0.93
Response to treatment (ORR) 0.37 0.11-1.26 0.11 0.21 0.04-0.65 0.001

ORR: objective response rate, HR: hazard ratio, CI: confidence interval, PFS: progression-free survival, OS: overall survival

been diagnosed with advanced or inoperable
small bowel or ampullary adenocarcinoma was a
single-center study conducted in MD Anderson
Cancer Center [18]. The authors concluded that
significant results were obtained with CAPOX
regimen (Capecitabine 750 mg/m? twice daily on
days 1 through 14, and Oxaliplatin 130 mg/m? on
day 1, every 21 days). The ORR rate and the me-
dian OS were 52% and 15.5 months, respectively
in 25 patients with metastatic disease. The re-
sponse rate was higher in SBA (N=18) than in
ampullary adenocarcinoma (61 and 33%, respec-
tively). In another multicenter phase II study in-
cluding 24 unresectable patients who were diag-
nosed with metastatic SBA, the mFOLFOX6 reg-
imen was evaluated [19]. ORR and median PFS
and OS were 45%, 5.8 months and 17.3 months
in patients that received mFOLFOX6. In our
study, a total of 18 patients received mFOLFOX6
and of these, 3 patients achieved complete re-
sponse with ORR 56%. In the present study ORR,
PFS, and OS of patients who received FOLFOX is
comparable to that of the two before-mentioned
studies.

In addition to the low number of prospective
studies, there are retrospective studies evaluat-
ing various chemotherapy regimens in advanced
SBAs [16,17,20-23]. One of these studies was per-
formed in MD Anderson Cancer Center and in-
cluded 80 patients who had been diagnosed with
metastatic SBA and received various chemo-
therapy regimens [20]. Twenty patients received
5-FU and Platinum (mostly Cisplatin), 41 re-
ceived platinum-free 5-FU-based chemotherapy
and 10 received non-5-FU chemotherapy. The
response rates and the median PFS of Platinum
plus 5-FU regimens were significantly better in
comparison with other regimens (46 vs 16% and
8.7 vs 3.9 months, respectively). However, these
results did not affect the median OS (14.8 vs 12
months, respectively). The results obtained by
platinum plus 5-FU regimens of the above-men-
tioned study and Cisplatin-5-FU (N=17) group of
our study (PFS 8 months, OS 15 months) showed
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similar outcomes.

There are also retrospective studies demon-
strating the efficacy of Irinotecan and Gemcit-
abine excluding Platinum regimens [16,21-23].
The ORR rate was 42% with Irinotecan-based
chemotherapy regimens [16]. In our study, the
results of 11 patients receiving FOLFIRI are
promising in terms of ORR, PFS and OS (55%, 8
months and 16 months, respectively).

Although the number of randomized stud-
ies [24,25] is inadequate, our study results sug-
gest receiving chemotherapy in metastatic and
locally advanced unresectable SBA in terms of
survival advantage. In the existing literature, the
number of studies [17,20] comparing the chemo-
therapy regimens with or without Platinum is
very low in patients with advanced SBA. Among
the chemotherapeutic regimens, FOLFOX is ob-
viously better than other regimens [17,20,24,25].
In our study, it was found that FOLFIRI and Cis-
platin-5-FU may also be preferred in addition
to FOLFOX in terms of both efficacy and toler-
ability. However, although gemcitabine-based
regimen is a tolerable treatment, no significant
difference has been found in PFS (5 months) and
OS (11 months), making it a choice behind other
regimens.

SBA is a rare but aggressive disease. Most
of the studies were retrospective due to low in-
cidence and difficulties in the diagnosis of dis-
ease. The population of our study is low, as in
other studies. The strength of our study is low as
this is a non-randomized and retrospective study
with low patient number and the homogeneity
is not at the optimal level between the groups.
Multi-centered prospective studies containing
adequate number of patients are required to sug-
gest a therapy method for advanced SBAs. The
results of our retrospective study will contribute
to the design of our planned prospective study.
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