
Abstract. Background/Aim: Metastatic small bowel
adenocarcinoma (SBA) is a rare disease with poor prognosis.
This study aimed to explore the efficacy and safety of second-
line chemotherapy for patients with SBA. Patients and
Methods: We retrospectively reviewed the clinical
characteristics of 27 metastatic patients with SBA after
progression on first-line chemotherapy. The patients were
divided into Cohort A, receiving second-line chemotherapy,
and Cohort B, receiving best supportive care. Results:
Patients in Cohort B had higher age, worse performance
status, and higher neutrophil-to-lymphocyte ratio compared
with those in Cohort A. Cohort A showed significantly better
overall survival (OS) compared with Cohort B (median OS,
15.6 vs. 3.4 months; p=0.002). Objective response rate,
disease control rate, and median progression-free survival
(PFS) for Cohort A were 7%, 74%, and 5.0 months,
respectively. Patients who underwent irinotecan-based
chemotherapy showed longer PFS and OS compared with
those who underwent taxane-based chemotherapy. No
significant adverse events were reported. Conclusion:
Second-line chemotherapy for metastatic SBA demonstrated
clinical activity with acceptable toxicities.  

Small bowel adenocarcinoma (SBA) is considered a rare
disease that accounts for 3% of all gastrointestinal malignant
tumors and 0.5% of all types of cancer (1). SBA affects men

and women almost equally with an incidence of 7.3 cases per
1,000,000 worldwide (2-4). SBA occurs most frequently in
the duodenum (45%), whereas 35% of the cases arise in the
jejunum, and 20% in the ileum. Because of its rarity,
heterogenous clinical presentation, and nonspecific
symptoms, SBA is often diagnosed at an advanced stage (5,
6) and is associated with a poor treatment outcome.

To date, no randomized studies have been conducted to
demonstrate a benefit of systemic chemotherapy in patients
with metastatic SBA, although recently, several small phase
II trials of systemic chemotherapy for SBA have evaluated
first-line chemotherapy. These studies revealed that
progression-free survival (PFS) and overall survival (OS)
from the initiation of first-line chemotherapy for metastatic
SBA ranged from 5.9 to 11.3 months and from 12.9 to 20.4
months, respectively (7-9). On the basis of these results,
several systemic therapy regimens have been recommended
to treat metastatic SBA as first-line regimens worldwide. A
small phase II trial evaluating second-line chemotherapy for
metastatic SBA included 13 patients and showed the efficacy
of nab-paclitaxel therapy with an overall response rate
(ORR) of 20%, median PFS of 3.2 months, and median OS
of 10.9 months (10). Retrospective studies evaluating the
FOLFIRI regimen resulted in an ORR of 20%, median PFS
of 3.2 months, and median OS of 10.5 months (11). On the
basis of these data, taxane-based chemotherapy or FOLFIRI
is recommended as a treatment option for second-line or
subsequent therapy of metastatic SBA in the National
Comprehensive Cancer Network (NCCN) guidelines for
SBA (12).

Pembrolizumab therapy is also an important treatment
option for patients with solid tumor containing high
microsatellite instability (MSI-H) (13). A phase II trial
including 19 patients with SBA demonstrated an ORR of
42.1% in patients with MSI-H who received pembrolizumab

5147

Correspondence to: Yukiya Narita, Department of Clinical
Oncology, Aichi Cancer Center Hospital, 1-1 Kanokoden, Chikusa-
ku, Nagoya, Aichi, 464–8681, Japan. Tel: +81 52762611, Fax: +81
527649855, e-mail: yukiya.narita@aichi-cc.jp

Key Words: Adenocarcinoma, chemotherapy, microsatellite
instability, second-line treatment, small bowel cancer.

ANTICANCER RESEARCH 41: 5147-5155 (2021)
doi:10.21873/anticanres.15332

Second-line Chemotherapy for Previously Treated Metastatic
Small Bowel Adenocarcinoma: A Retrospective Analysis

TAIKO NAKAZAWA1, YUKIYA NARITA1, RYOSUKE KUMANISHI1, 
TAKATSUGU OGATA1, YUKI MATSUBARA1, KAZUKI NOZAWA1, KYOKO KATO1, 

KAZUNORI HONDA1, TOSHIKI MASUISHI1, HIDEAKI BANDO1, SHIGENORI KADOWAKI1, 
MASASHI ANDO1, KAZUO HARA2, MASAHIRO TAJIKA3 and KEI MURO1

1Department of Clinical Oncology, Aichi Cancer Center Hospital, Nagoya, Japan;
2Department of Gastroenterology, Aichi Cancer Center Hospital, Nagoya, Japan;

3Department of Endoscopy, Aichi Cancer Center Hospital, Nagoya, Japan



therapy (13). Although bevacizumab-containing chemotherapy
has been suggested to have additional therapeutic effects as
first-line treatment in several retrospective studies (14, 15), the
addition of targeted drugs has been very limited. The aim of
this study was to explore the efficacy and safety of second-
line chemotherapy for metastatic SBA patients.

Patients and Methods

Patients. Patients with recurrent or unresectable SBA (metastatic
and/or locally advanced SBA) who received second-line
chemotherapy or best supportive care (BSC) after progression on
first-line chemotherapy at Aichi Cancer Center Hospital were
enrolled from January 2011 to October 2019. The selection criteria
were as follows: 1) histologically proven adenocarcinoma of the
duodenum, jejunum, or ileum, excluding ampullary carcinoma; 2)
adjuvant chemotherapy with recurrence during or within 6 months
of the last dose that is considered first-line treatment; and 3)
adequate bone marrow, hepatic, and renal function. This study was
approved by the Institutional Review Board at Aichi Cancer Center
Hospital (IRB reference No.: 2019-1-314). Written informed
consent for clinical treatment was obtained from all patients.

Treatment. The patients were divided into two cohorts: Cohort A
consisted of patients who received second-line chemotherapy,
whereas Cohort B included patients who received best supportive
care (BSC). The chemotherapeutic regimens for Cohort A were as
follows: IRI group, irinotecan-based regimens; TAX group, taxane-
based regimens; and Others group, without irinotecan or taxane.

IRI group. The chemotherapy regimens for the IRI group were as
follows: 1) Irinotecan alone: irinotecan 150 mg/m2 on day 1,
repeated every 2 weeks; 2) Combination of irinotecan and
bevacizumab: irinotecan 150 mg/m2 and bevacizumab 5 mg/kg on
day 1, repeated every 2 weeks; 3) 5-Fluorouracil (FU) + l-
leucovorin (l-LV) + irinotecan (FOLFIRI): l-LV 200 mg/m2,
irinotecan 150 mg/m2, and bolus 5-FU 400 mg/m2, followed by
infusion of 5-FU 2,400 mg/m2 for 46 h, repeated every 2 weeks; 4)
FOLFIRI + bevacizumab: FOLFIRI and bevacizumab 5 mg/kg,
repeated every 2 weeks; 5) FOLFIRI + cetuximab: FOLFIRI and
cetuximab 400 mg/m2 on day 1, then repeated 250 mg/m2 every
week; 6) FOLFIRI + panitumumab: FOLFIRI and panitumumab 6
mg/kg on day 1, then repeated every 2 weeks; 7) Combination of
irinotecan and tegafur/gimeracil/oteracil potassium (S-1): S-1 80
mg/m2 per day orally on days 1-14 and irinotecan 150 mg/m2 on
days 1 and 15, repeated every 4 weeks.

TAX group. The chemotherapy regimens for the TAX group were as
follows: 1) Paclitaxel alone: paclitaxel 80 mg/m2 on days 1, 8, and
15, repeated every 4 weeks; 2) Docetaxel alone: docetaxel 60
mg/m2 on day 1, repeated every 3 weeks; 3) Combination of nab-
paclitaxel and gemcitabine: nab-paclitaxel 125 mg/m2 and
gemcitabine 1,000 mg/m2 on days 1, 8, and 15, repeated every 4
weeks.

Others group. The chemotherapy regimens for the others group
were as follows:1) 5-FU + l-LV + oxaliplatin (Modified
FOLFOX6): l-LV 200 mg/m2, oxaliplatin 85 mg/m2, and bolus 5-
FU 400 mg/m2, followed by infusion of 5-FU 2,400 mg/m2 for 46

h, repeated every 2 weeks; 2) Nivolumab: nivolumab 240 mg on
day 1, repeated every 2 weeks.

These treatments were generally repeated until the occurrence of
disease progression, appearance of unacceptable toxicities, or the
patient’s refusal to continue treatment.

Evaluation of treatment and statistical analysis. The patients were
divided into Cohort A and Cohort B to evaluate survival outcome.
In addition, the patients in Cohort A were divided into two groups
according to second-line chemotherapy regimen (IRI group or TAX
group) to evaluate treatment outcome. Clinicopathological data
were analyzed using the χ2 test or Fisher’s exact test. Tumor
response was assessed in patients with measurable lesions using
computed tomography scans according to the Response Evaluation
Criteria in Solid Tumors (RECIST) version 1.1. The response rate
was defined as the proportion of patients with a complete response
(CR) or partial response (PR) among patients with measurable
lesions. Disease control rate (DCR) comprised CR, PR, and stable
disease (SD). PFS was defined from the date of the first dose of
second-line chemotherapy to the first objective documentation of
radiographic progression or death from any cause in Cohort A. OS
was defined from the date of disease progression following first-
line chemotherapy to the date of death from any cause or the date
of the last follow-up. Median PFS and OS were estimated using the
Kaplan–Meier method. The log-rank test was used to compare
survival rates between groups. Hazard ratios (HRs) and 95%
confidence intervals (CIs) were estimated using Cox proportional
hazard models. Adjusted HRs for PFS or OS were analyzed by
applying univariate and multivariate Cox proportional models
based on the factor (p-values <0.1) in univariate analysis. For the
multivariate analyses for PFS and OS, the following variables were
included: age (<65 vs. ≥65 years), sex (male vs. female), Eastern
Cooperative Oncology Group Scale of Performance Status (ECOG
PS) (0 or 1 vs. ≥2), primary site (duodenum vs. jejunum or ileum),
histological type (undifferentiated vs. differentiated), disease status
(unresectable vs. recurrent), metastatic sites, number of metastatic
sites (1 or 2 vs. ≥3), presence of ascites (yes vs. no), resection of
primary tumor (yes vs. no), baseline serum alkali-phosphatase
(ALP) level (<380 vs. ≥380 U/l), lactate dehydrogenase (LDH)
level (<240 vs. ≥240 U/l), carcinoembryonic antigen (CEA) level
(<5 vs. ≥5 ng/ml), carbohydrate antigen 19-9 (CA19-9) level (<37
vs. ≥37 U/ml), Glasgow Prognostic Score (GPS) (0 vs. 1 or 2), and
neutrophil-to-lymphocyte ratio (NLR) (≤4 vs. 4<). GPS was
calculated as follows: the presence of both elevated c-reactive
protein (CRP) (>1.0 mg/dl) and hypoalbuminemia (<3.5 g/dl)
levels was awarded a score of 2, the presence of only one of these
abnormalities was awarded a score of 1, and the presence of neither
of these was scored as 0 (16). NLR was calculated as the ratio of
the number of neutrophils to the number of lymphocytes. Mismatch
repair (MMR) status was determined by immunohistochemical
analysis of the DNA mismatch repair proteins (MLH1, MSH2,
MSH6, and PMS2) and was classified as MMR-deficient (dMMR)
if any of the MMR proteins was lacking. MSI-H status was
determined using the MSI test kit (FALCO) (FALCO Biosystems,
Kyoto, Japan) and polymerase chain reaction-based assays of five
tumor microsatellite loci (NR-21, BAT-25, MONO-27, NR-24, and
BAT-26). Treatment-related adverse events (TRAEs) were assessed
according to the National Cancer Center Institute’s Common
Toxicity Criteria (CTCAE) version 5.0 (17). Statistical significance
was defined as p-values <0.05. Statistical analyses were performed
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using EZR statistical software, version 1.53 (Saitama Medical
Center, Jichi Medical University, Saitama, Japan).

Results

Patient characteristics. Of the 33 patients with metastatic
SBA who received first-line chemotherapy, 27 patients were
included in the study. Twenty-one patients were included in
Cohort A, and six patients in Cohort B (Figure 1). Baseline
characteristics are shown in Table I. The patients in Cohort
B were of higher age (median age, 60 vs. 67.5 years;
p=0.061), worse ECOG PS (ECOG PS more than 2, 5% vs.
67%; p=0.0060), and higher NLR (NLR more than 4, 29%
and 67%; p=0.15) compared with those in Cohort A.
MSI/MMR status was evaluated in eight patients. One
patient was MSI-high, and the others were microsatellite
stable (MSS) or mismatch repair-proficient (pMMR).

Efficacy. The number of patients with target lesions was 15
in Cohort A. There were no CRs, one patient had a PR (7%),
and ten patients had an SD (67%). The ORR was 7%, and
the DCR was 74% (Figure 2).

During the median follow-up time of 20.4 months, the
median PFS, and median OS from the date of the first dose
of second-line chemotherapy were 5.0 (95%CI=2.2-6.1) and
13.9 months (95%CI=5.3-21.8) in Cohort A (Figure 3A). The
median OS from the date of disease progression following

first-line chemotherapy was 9.4 months (95%CI=3.8-22.2)
in the whole population, 15.6 months (95%CI=6.3-22.2) in
Cohort A, and 3.3 months (95%CI=1.1-NA) in Cohort B
(Figure 3B). The median OS in Cohort A was significantly
better compared with that in Cohort B (HR=0.11;
95%CI=0.02-0.52; p<0.001). With respect to the results of
the univariate analysis for OS, five factors showed a
significant association with worse survival: ECOG PS
(HR=4.32; 95%CI=1.05-17.65; p=0.042), NLR (HR=3.60;
95%CI=1.05-12.32; p=0.041), CEA level (HR=3.23;
95%CI=1.05-9.90; p=0.040), CA19-9 level (HR=4.85;
95%CI=1.28-18.26; p=0.020), and exposure to second-line
chemotherapy (HR=0.11; 95%CI=0.024-0.52; p=0.0050).
Multivariate analysis revealed that CA19-9 level (HR=9.36;
95%CI=1.77-49.47; p=0.0085) and exposure to second-line
chemotherapy (HR=0.062; 95%CI=0.0061-0.63; p=0.019)
were independent prognostic factors for OS. The six-month
PFS rate for Cohort A was 43.8% (95%CI=0.21-0.64). The
1-year survival rates for Cohort A and Cohort B were 60.6%
(95%CI=0.34-0.79) and NA (95%CI=NA), respectively.

In Cohort A, 14 patients were treated with regimens of the
IRI group; five patients with regimens of the TAX group;
and two patients with regimens of the Others group.
Differences in patient characteristics were not observed
between the IRI group and the TAX group (Table II). The
ORR and DCR in the IRI group tended to be higher
compared with those in the TAX group (ORR, 10% vs. 0%;
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Figure 1. Study flowchart.



p=0.64; DCR, 90% vs. 50%; p=0.14). The median PFS in
the IRI group was significantly longer compared with that in
the TAX group (HR=4.30; 95% CI=1.13-16.29; median PFS,
7.1 vs. 2.5 months; p=0.020) (Figure 4A). The median OS
of the patients in the IRI group was longer compared with
that in the TAX group (HR=0.21; 95%CI=0.06-0.78; median
OS, 12.6 vs. 5.4 months; p=0.020) (Figure 4B).

Seven patients were treated with bevacizumab in the IRI
group, resulting in an ORR of 7%, median PFS of 6.1
months (95%CI=1.2-NA), and a median OS of 15.6 months
(95%CI=6.3-NA). For the two patients treated with
cetuximab or panitumumab combination regimens, ORR was
not evaluated (no target lesions). PFS was 5.8 and 38.9
months, and the OS was 19.3 and 65.1 months, respectively.
The tumor response in the patient with unknown MSI/MMR
status who was treated with nivolumab was considered SD
with PFS of 5.1 months and OS of 19.4 months.

In Cohort A, 4 patients continued second-line chemotherapy,
7 patients received BSC, and 11 patients received subsequent
treatment. The reasons for the discontinuation of chemotherapy
were disease progression in 15 patients, unacceptable adverse
events in two patients (one had intracranial hemorrhage because
of trauma, and one had anorexia), and patient refusal in one
patient.

AEs. The adverse events in Cohort A are summarized in
Table III. Any grade of hematological or nonhematological
toxicity was observed in 71% and 95% of the patients,
respectively. The most common grade 3 or 4 adverse events

included neutropenia (43%), anemia (19%), anorexia (10%),
and febrile neutropenia (5%). There were no treatment-
related deaths, and no patients died within 30 days following
the start of second-line chemotherapy.

Discussion

In this single-center, retrospective cohort study, we observed
that second-line chemotherapy demonstrated clinical activity
and had acceptable toxicity. As a result, we propose three
important findings. First, the survival of the patients in the
second-line chemotherapy group was significantly longer
compared with that of the patients in the BSC group. Second,
the patients in the IRI group showed a better prognosis
compared with those in the TAX group. Third, the results
suggest that molecular-targeted drugs may have a clinical
benefit for patients with metastatic SBA.

There have been no reports regarding BSC after
progression on first-line chemotherapy, and it is unclear
whether the Cohort B results in this study are appropriate.
On the other hand, the median OS of Cohort A was relatively
longer compared with that of previous studies. These results
suggest that patient background related to cancer prognosis
may have been better in this study. However, no deaths
within 30 days after chemotherapy and no new serious
adverse events indicate that chemotherapy as a second-line
treatment is feasible and the appropriate patient selection
should be weighed in clinical practice. On the basis of the
positive results in this study, second-line chemotherapy as a
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Table I. Patient characteristics.

                                                                                                                                      Cohort A (n=21)        %         Cohort B (n=6)         %          p-Value

Age (year)                                                               Median (range)                                 60 (36-77)                           67.5 (49-83)                           0.061
Gender                                                                       Male/Female                                        12/9               57/43                4/2                67/33       >0.99
ECOG PS                                                                      0/1/2/≥3                                          7/13/1           33/62/5             0/2/4             0/33/67        0.0060
Primary site                                                  Duodenum/Jejunum or ileum                          10/11              48/52                3/3                50/50       >0.99
Histology                                                    Differentiated/Undifferentiated                         15/6               71/29                5/1                83/17          0.060
Resection of primary tumor                                          Yes/No                                             9/12               43/57                4/2                67/33          0.39
Liver Metastasis                                                            Yes/No                                             9/12               43/57                1/5                17/83          0.36
Lung Metastasis                                                             Yes/No                                             5/16               24/76                1/5                17/83       >0.99
Peritoneum Metastasis                                                  Yes/No                                             14/7               67/33                5/1                83/17          0.63
No. of metastatic sites                                                     1/≥2                                               5/16               24/76                2/4                33/67          0.63
Ascites                                                                            Yes/No                                             9/12               43/57                4/2                67/33          0.39
GPS                                                                                0/1 or 2                                            14/7               67/33                2/4                33/67          0.19
NLR                                                                                 ≤4/>4                                              15/6               71/29                2/4                33/67          0.15
LDH (U/l)                                                                   <240/≥240                                          14/7               67/33                4/2                67/33       >0.99
MSI/MMR status                          MSS or pMMR/MSI-high or dMMR/Unknown          7/1/13           33/5/62             1/0/5             17/0/83        NA
First-line CTx regimen                             OX-base/TAX-base/FP + CDDP                      19/1/1            90/5/5              5/0/1             83/0/17        NA

ALP: Alkaline phosphatase; BV: bevacizumab; CDDP: cisplatin; CEA: carcinoembryonic antigen; Cmab: cetuximab; CTx: chemotherapy; FP:
fluoropyrimidines; GPS: Glasgow prognostic score; LDH: lactate dehydrogenase; MSI: microsatellite instability; MMR: mismatch repair; dMMR:
mismatch repair-deficient; MSS: microsatellite stable; pMMR: mismatch repair-proficient; NA: not applicable; NLR: neutrophil–lymphocyte ratio;
OX: oxaliplatin; PS: performance status; TAX: taxane.



palliative treatment for patients with SBA is considered an
important treatment option.

In previous reports, taxane-based or irinotecan-based
regimens were examined as second-line treatment for patients

with SBA (10, 11). However, no definitive conclusion was
made as to whether it is better to administer irinotecan-based
treatment according to colorectal cancer protocols or taxane-
based treatment according to gastric cancer protocols. The fact
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Figure 2. Waterfall plots showing the best radiographic response of patients in Cohort A with the target region.

Figure 3. The rate of progression-free survival (PFS) and overall survival (OS). (A) PFS curve of Cohort A. (B) Overall survival curves for each cohort.



that the patients in the IRI group showed a favorable outcome
compared with those in the TAX group may contribute to
understanding this clinical question. Although many systemic
chemotherapeutic regimens for metastatic SBA are commonly
extrapolated from colorectal cancer data, SBA has been
reported to have a worse prognosis and is less sensitive to
chemotherapy compared with colorectal cancer (18, 19). It has
been suggested that these colorectal cancer regimens generally
do not work for SBA (7-9). In fact, the genetic background of
SBA is different from that of colorectal cancer and gastric
cancer. A large study comparing the genetic characteristics of
889 cases of gastric cancer, 6,353 cases of colon cancer, and
317 cases of SBA revealed that SBA had a genetic mutation
profile different from that of the other two cancer types. For
example, it was reported that the frequencies of APC,
SMAD4, and CDKN2A mutations were different from one
another (20). Therefore, SBA is considered a disease group
that is different from colorectal and gastric cancer.

Molecular-targeted therapy has been shown to be
effective, in addition to conventional cytotoxic agents, for
the treatment of gastrointestinal cancer (14, 15). In SBA, a
small phase 2 trial of panitumumab monotherapy as a
second-line treatment was terminated because of no observed
clinical effectiveness (21). By contrast, several retrospective
studies of first-line treatment have shown the effectiveness
of bevacizumab. In this study, patients who were treated with
both the combination of anti-VEGF antibody and anti-EGFR
antibody with FOLFIRI showed a good clinical outcome.
The effectiveness of molecular-targeted drugs may be
different depending on the organ. Anti-VEGF and anti-EGFR

antibody drugs are known to be effective for colorectal
cancer, but other than ramucirumab, they have not been
active in gastric cancer (22, 23). There is also a difference
in the effect of the anti-EGFR antibody between colorectal
cancer in the left side and that in the right side (24-26),
suggesting that tumor origin may be related to these effects.
The oral side of the duodenum is derived from the foregut,
which is the same as the stomach, and the anal side of the
duodenum, the jejunum, and the ileum are derived from the
midgut, which is the same as the right side of the colon.
Therefore, tumor origin may be crucial for the observed
therapeutic effects of anti-EGFR and anti-VEGF antibodies
in SBA. However, other factors related to the therapeutic
effects of molecular-targeted therapies have not been
defined, and further investigations for the combined use of
molecular-targeted therapy for SBA are warranted.

MSI-H/dMMR and high tumor mutation burden (TMB) have
been shown to be effective predictors of immune checkpoint
inhibitor activity. One case of unknown MSI/MMR status
treated with nivolumab was included in our study and showed
a good therapeutic effect. Previous studies have revealed that
the frequency of MSI-H and high TMB in SBA are higher
compared with those in other gastrointestinal cancers (20). In
this study, MSI-H/dMMR screening was performed in only
33% of the patient population, and TMB was not examined.
Although all SBA patients may not benefit from immune
checkpoint inhibitor treatment, it is important to perform
screening and not to overlook the MSI-H/dMMR cases.

There are some limitations of this study. First, this is a
retrospective study of a small number of patients at a single
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Table II. Patient characteristics according to the treatment regimens.

                                                                                                                                   IRI-based (n=14)          %       TAX-based (n=5)         %        p-Value

Age (year)                                                            Median (range)                                 62 (36-77)                                51 (43-66)                                
Gender                                                                    Male/Female                                         6/8                   43/57                4/1                 80/20        0.18
ECOG PS                                                                   0/1/2/≥3                                            6/7/1                43/50/7             1/4/0              20/80/0       0.56
Primary site                                               Duodenum/Jejunum or ileum                            9/5                   64/36                3/2                 60/40        0.39
Histology                                                 Differentiated/Undifferentiated                          10/4                  71/29                3/2                 60/40        0.69
Resection of primary tumor                                       Yes/No                                              8/6                   57/43                1/4                 20/80        0.18
Liver Metastasis                                                          Yes/No                                              7/7                   50/50                1/4                 20/80        0.28
Lung Metastasis                                                          Yes/No                                             3/11                  21/79                3/2                 60/40        0.14
Peritoneum Metastasis                                                Yes/No                                              9/5                   64/36                4/1                 80/20        0.57
No. of metastatic site                                                    1/≥2                                                5/9                   36/64                0/5                 0/100        0.15
Ascites                                                                         Yes/No                                              6/8                   43/57                3/2                 60/40        0.56
GPS                                                                             0/1 or 2                                             11/3                  79/21                2/3                 40/60        0.14
NLR                                                                              ≤4/>4                                              10/4                  71/29                3/2                 60/40        0.69
LDH (U/l)                                                                <240/≥240                                           9/5                   64/36                4/1                 80/20        0.57
MSI/MMR status                       MSS or pMMR/MSI-high or dMMR/Unknown            7/0/7                50/0/50             0/0/5              0/0/100       NA
First-line CTx regimen                          OX-base/TAX-base/FP + CDDP                       14/0/0               100/0/0             4/0/1              80/0/20       NA

GPS: Glasgow prognostic score; LDH: lactate dehydrogenase; NLR: neutrophil–lymphocyte ratio; PS: performance status; MSS: microsatellite
stable; TAX: taxane; MSI: microsatellite instability; dMMR: mismatch repair-deficient; pMMR: mismatch repair-proficient; NA: not applicable. 



institution. However, because SBA is a rare cancer, it is
difficult to conduct a prospective study and even
retrospective studies are considered to provide important
evidence. As shown in this study, the rate of transition to
treatment after progression on second-line therapy is low, so
it is especially important to consider second-line treatment.
A second limitation is that there may also be a bias in the
choice of treatment. Patients who did not receive
chemotherapy as second-line treatment exhibited poor
prognosis factors, such as worse PS and higher age. Lastly,
we could not make a sufficient comparison for each taxane-
and irinotecan-based regimen, but the results suggest that
prognosis differs depending on the particular regimen.
Therefore, we are planning to collect and analyze data from
more cases at multiple centers in the future. Moreover, an
ongoing randomized phase II trial comparing FOLFIRI with
PTX plus ramucirumab will provide further insight into this
issue (NCT 04205968).

Conclusion

Our study demonstrated that second-line treatment for
metastatic SBA improves prognosis and has a favorable
safety profile. The results suggest that the therapeutic effect
of irinotecan-based regimens was superior to that of taxane-
based regimens for second-line chemotherapy and the
combination of molecular-targeted therapy may yield
improved clinical efficacy. Our results support the initiation
of additional clinical trials to evaluate second-line treatment
regimens for metastatic SBA.
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Figure 4. Progression free survival (PFS) and overall survival (OS) according to treatment regimen. (A) PFS curve of Cohort A stratified by treatment
regimen. (B) Overall survival curve of Cohort A stratified by treatment regimen. 

Table III. Adverse events (Cohort A).

                                                   Any grade        %       Grade ≥3        %

Hematological toxicity
White blood cell decreased             13            61.9            8             38.1
Neutropenia                                      13            61.9            9             42.9
Thrombocytopenia                             5            23.8            1               4.8
Anemia                                             14            66.7            4             19.0
Increased AST                                    8            38.1            0               0
Increased ALT                                    4            19.0            0               0

Nonhematological toxicity
Anorexia                                           12            57.1            2               9.5
Fatigue                                              19            90.5            0               0
Nausea                                                9            42.9            0               0
Neuropathy                                         5            23.8            0               0
Constipation                                     15            71.4            0               0
Abdominal pain                                 4            19.0            0               0
Diarrhea                                              9            42.9            0               0
Rash                                                    3            14.3            0               0
Febrile neutropenia                            1              4.8            0               0

ALT: Alanine aminotransferase; AST: aspartate aminotransferase.
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