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Background:Metastatic small bowel adenocarcinoma (SBA) has a poor prognosis. Due to its rarity, high-quality data are
lacking to guide treatment. This retrospective analysis was conducted to help characterize the treatment options for
patients with metastatic SBA while providing clinically meaningful prognostic information.
Patients and methods: In total, 437 patients who initially presented with or developed metastatic SBA between
September 1977 and September 2019 were identified from the MD Anderson Tumor Registry. Clinical data were
collected from review of the medical record. Overall response rates (ORR), time to progression (TTP), and overall
survival (OS) were assessed across various treatments and treatment lines.
Results: The median OS from diagnosis of metastatic disease was 15.9 months [95% confidence interval (CI): 14.3-17.9].
Seventy-five patients (17.1%) underwent metastasectomy, which was associated with a median OS of 34.5 versus 17.1
months among patients who received chemotherapy alone (P < 0.001). Fluoropyrimidine plus platinum (n ¼ 164) was
the most common first-line chemotherapy, associated with an ORR of 59% and TTP of 8.1 months. Irinotecan with 5-FU
(n ¼ 101) was the most common second-line therapy associated with an ORR of 31% and TTP of 4.0 months. Twenty-
two patients received immunotherapy; 5 of 6 patients with deficient mismatch repair (dMMR) responded, while 0 of 16
with proficient mismatch repair (pMMR) responded. Taxane-based chemotherapy was given to 34 patients with an ORR
of 21% and a median TTP of 2.4 months. Among 11 patients who received anti-epidermal-growth-factor-receptor
(EGFR) monotherapy, the best response was stable disease (SD) in 1 patient.
Conclusions: In well-selected patients with SBA, metastasectomy appears to be associated with improved OS. This
improvement was seen across metastasectomy sites, including liver, lung and peritoneal. Anti-programmed cell
death protein 1 (PD-1) based immunotherapy was active for dMMR SBA but not pMMR SBA. While taxane-based
chemotherapy demonstrates therapeutic activity, the activity of anti-EGFR therapy was limited.
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INTRODUCTION

Small bowel adenocarcinoma (SBA) is a rare cancer that
commonly presents at an advanced stage. Patients with
metastatic disease have a poor prognosis, with reported
median overall survival (OS) of <20 months among patients
who receive chemotherapy.1,2 Though no randomized clin-
ical trials have been conducted in this disease, multiple
prospective phase II studies and retrospective studies have
determined fluoropyrimidine and oxaliplatin as the standard
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frontline systemic chemotherapy approach. However,
guidance for subsequent systemic treatment options is
largely limited to retrospective studies, small single-arm
prospective studies, and extrapolation from experience
with colorectal cancer treatment.

Recently, the National Comprehensive Cancer Network
(NCCN) developed treatment algorithms for the manage-
ment of SBA.8 Recommended second- and third-line ther-
apies include irinotecan with or without 5-FU (FOLFIRI) or
taxane-based chemotherapy, with immune checkpoint in-
hibitors reserved for those with deficiency in mismatch
repair (dMMR). Notably, certain therapies such as TAS-102
(trifluridineetipiracil), regorafenib, cetuximab, and pan-
itumumab, which are utilized in colorectal cancer (CRC)
management, were not recommend for SBA. In part, this
reflects the limited nature of clinical data for systemic
therapies in SBA.
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In addition to systemic therapy for metastatic SBA, the
role and benefit derived from metastasectomy is uncertain.
Though small retrospective studies have suggested
encouraging outcomes for SBA that underwent meta-
stasectomies, these reports are limited by small sample size.
The largest report included 34 metastatic SBA patients un-
dergoing various metastasectomies with a median OS of
28.6 months.9

Through analysis of a large institutional database, this
present study aims to help characterize the treatment op-
tions for patients with metastatic SBA, while providing
clinically meaningful prognostic information for various
subsets of SBA.

PATIENTS AND METHODS

Patients and data collection

The Institutional Review Board of The University of Texas
MD Anderson Cancer Center (UTMDACC) approved this
retrospective analysis with informed consent waiver. All
patients from the MD Anderson Tumor Registry who pre-
sented for metastatic SBA at the UTMDACC between
September 1977 and September 2019 were identified. Pa-
tients were included in this study if they had documented
metastatic disease, either at presentation or after initially
presenting with localized disease. Patients who had tumors
that involved the ampulla of Vater were excluded to avoid
inclusion of patients with primary ampullary tumors. In
total, 675 patients with SBA were identified, of which 437
patients met criteria.

Information regarding patient demographics, pathology,
treatments administered, and treatment response were
obtained from review of the medical record. Designation of
tumor stage was in accordance with the American Joint
Cancer Committee on Cancer staging system and histologic
grade was determined according to the World Health Or-
ganization standard grading system.10 dMMR was deter-
mined by either immunohistochemical testing or PCR-based
microsatellite instability testing.

For the analysis of metastasectomy outcomes, only pa-
tients who underwent R0 or R1 resections (microscopic
residual tumor) were included, while R2 resections
(macroscopic residual tumor) were excluded. Based on
institutional practice, all patients who underwent peritoneal
cytoreductive surgeries had stable or responding disease to
systemic chemotherapy before surgical resection. Complete
cytoreductive surgeries included both completeness of
cytoreduction (CC) score of CC-0 and CC-1.

First-line treatment was defined as the initial chemo-
therapy and/or targeted agents administered for distant
metastatic disease. Second-line therapy was defined as
chemotherapy and/or targeted agents administered after
discontinuing first-line therapy. If adjuvant therapy was
completed within 12 months, then the initial therapy for
metastatic disease was considered as second-line treat-
ment. Third-line therapies were therapies administered
after discontinuation of second-line therapies. Re-challenge
of chemotherapeutic agents without the addition of an
2 https://doi.org/10.1016/j.esmoop.2021.100132
additional agent were excluded from treatment response
analyses.

Time to progression (TTP) was defined as time from
initiation of therapy to evidence of disease progression on
serial radiographic imaging; patients were censored if no
progression was seen on last scan. For TTP analyses, pa-
tients were required to have at least two doses of the
respective chemotherapy regimen and a radiographic im-
aging evaluation. Radiographic response assessment was
based upon the treating physician’s response assessment.
Relapse-free survival (RFS) was defined as the time for
metastasectomy to disease recurrence or death. OS was
defined as the time from diagnosis of distant metastatic or
initiation of treatment line until death of any cause; pa-
tients were censored if alive at last follow-up.

Statistical analysis

Demographic and clinical variables were summarized using
descriptive statistics, frequency (%) for categorical variables,
and median (min, max) for continuous variables, grouped by
tumor locations. Comparisons between continuous vari-
ables were conducted using the ManneWhitney U test,
while categorical groups were conducted using the
nonparametric Fisher’s exact test when applicable. The
KaplaneMeier method was used to visualize and estimate
survival curves. For the landmark analysis of meta-
stasectomy outcomes, a cut-off was arrived at by deter-
mining the 75th percentile of time to metastasectomy and
adding 3 months; this was chosen to ensure an adequate
number of patients were included in the analysis. Cox
proportional hazards regression models were applied to
assess the association between patient characteristics and
time-to-event outcomes while controlling for covariates.
Backwards elimination technique was used to build multi-
variable models for certain outcomes wherein factors that
showed univariate associations at P < 0.1 were passed to a
second stage for multivariable modeling. In the second
stage, all variables were placed in the model and the least
significant factors were removed until only factors with P <
0.05 were left in the model. Our study was intended to be
descriptive in nature as opposed to hypothesis-testing, and
P values are presented without correction. For all analyses,
a P value of �0.05 was considered statistically significant.
All statistical analyses were conducted using R version 3.6.1
(www.r-project.org).

RESULTS

Patient characteristics

Table 1 shows the clinical characteristics of 437 SBA pa-
tients who met our study’s inclusion criteria. The median
age was 58 (range, 18-85) years and 57% of patients were
male. Two hundred and eighty-nine patients (66%) initially
presented with stage IV disease. The duodenum was the
most common primary site (n ¼ 215, 49%), followed by
jejunum (n ¼ 142, 33%), and ileum (n ¼ 70, 16%). Median
follow-up time from diagnosis of metastatic disease was
14.5 months.
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Table 1. Patient and tumor characteristics

Characteristic All Duodenum Jejunum Ileum Not otherwise specified

Total patients, n (%) 437 215 (49) 142 (33) 70 (16) 10 (2)
Age, years
Median (range) 58 (18-85) 62 (23-85) 52 (27-82) 57 (18-80) 52 (42-70)

Sex, n (%)
Male 251 (57) 130 (60) 75 (53) 41 (59) 5 (50)
Female 186 (43) 85 (40) 67 (47) 29 (41) 5 (50)

Race, n (%)
White 339 (77) 161 (75) 111 (78) 59 (84) 8 (80)
Black 54 (12) 26 (12) 20 (14) 6 (9) 2 (20)
Hispanic 24 (6) 14 (7) 8 (6) 2 (3) 0 (0)
Other 20 (5) 14 (7) 3 (2) 3 (4) 0 (0)

Histologic grade, n (%)
Grade 1 7 (2) 2 (1) 5 (3) 0 (0) 0 (0)
Grade 2 207 (47) 100 (47) 76 (54) 27 (39) 4 (40)
Grade 3 177 (41) 91 (42) 47 (33) 35 (50) 4 (40)
Unspecified 46 (10) 22 (10) 14 (10) 8 (11) 2 (20)

Stage, n (%)
Stage 1-3 148 (34) 73 (34) 42 (30) 33 (47) 0 (0)
Stage 4 289 (66) 142 (66) 100 (70) 37 (53) 10 (100)

MSI status, n (%)
dMMR 23 (5) 16 (7) 4 (3) 3 (4) 0 (0)
pMMR 157 (36) 73 (34) 49 (34) 31 (44) 4 (40)
Unknown 257 (59) 126 (59) 89 (63) 36 (52) 6 (60)

KRAS, n (%)
Wild type 84 (19) 43 (20) 27 (19) 12 (17) 2 (20)
Mutated 112 (26) 53 (25) 33 (23) 22 (31) 4 (40)
Unknown 241 (55) 119 (55) 82 (58) 36 (52) 4 (40)

Risk factors, n (%)
IBD 32 (7) 1 (0) 7 (5) 23 (33) 0 (0)
FAP 5 (1) 1 (0) 2 (3) 2 (3) 0 (0)
Celiac disease 12 (3) 7 (3) 5 (1) 0 (0) 0 (0)
PeutzeJeghers syndrome 1 (0) 0 (0) 0 (0) 1 (1) 0 (0)

Presenting organ involvement, n (%)
Single 336 (77) 160 (74) 112 (79) 54 (52) 10 (100)
Multiple 101 (23) 55 (26) 30 (21) 16 (52) 0 (0)

Presenting metastatic sites, n (%)
Liver 198 (45) 127 (59) 45 (32) 26 (37) 0 (0)
Peritoneum 215 (49) 66 (31) 99 (70) 40 (57) 10 (100)
Lung 47 (11) 30 (14) 10 (7) 7 (10) 0 (0)
Distant LN 65 (15) 37 (17) 19 (13) 9 (13) 0 (0)
Other 35 (8) 18 (8) 8 (6) 9 (13) 0 (0)

Distant LN, distant lymph node; dMMR, deficient mismatch repair; FAP, familial adenomatous polyposis; IBD, inflammatory bowel disease; MSI, microsatellite instability; pMMR,
proficient mismatch repair.

D. Bhamidipati et al. ESMO Open
One hundred and eighty-three patients (42%) underwent
surgical resection for their primary tumor, with 95 (22%)
receiving chemotherapy in the adjuvant or neoadjuvant setting.
Additionally, 14 patients (3%) received adjuvant radiation.

For patients presenting with metastatic disease, a single
organ site of metastasis was noted in 336 cases (77%), with
the remaining (23%) having multiple organs involved with
metastatic disease. The liver and peritoneum were the most
common metastatic sites. The most common metastatic site
for duodenal adenocarcinoma was the liver, whereas the
peritoneum was the most common metastatic site for je-
junal and ileal adenocarcinomas. The distribution of me-
tastases by small bowel subsite is shown in Supplementary
Material, Figure S1, available at https://doi.org/10.1016/j.
esmoop.2021.100132.
Survival and prognostic factors

Among the patients included in the study, median OS was
15.9 months [95% confidence interval (CI): 14.3-17.9] from
Volume 6 - Issue 3 - 2021
the diagnosis of metastatic disease. On univariate analysis,
non-duodenal primary site, dMMR, chemotherapy, celiac
disease (CD), single metastatic site, and metastasectomy
were associated with improved OS (P < 0.05 for each var-
iable), while stage at diagnosis and year at diagnosis were
not (P ¼ 0.32 and P ¼ 0.66, respectively). On multivariate
analysis, CD, chemotherapy, metastasectomy, and dMMR
status were associated with prolonged OS (P ¼ 0.04, P <
0.001, P < 0.001, and P ¼ 0.03, respectively). Of the celiac
patients, three of eight with mismatch repair (MMR) status
testing (38%) were dMMR. The coefficients, hazard ratios,
and 95% CIs for each model are shown in Supplementary
Material, Table S1, available at https://doi.org/10.1016/j.
esmoop.2021.100132.
Metastasectomy

Two hundred and ninety-six (67.7%) patients had received
at least one line of chemotherapy after diagnosis of meta-
static disease of which 75 patients (17.1%) underwent
https://doi.org/10.1016/j.esmoop.2021.100132 3
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metastasectomy with a median follow-up time of 28.9
months. Metastasectomy patients were significantly
younger, less likely to have poor differentiation, and less
likely to have multiorgan metastasis compared with non-
metastasectomy counterparts (Supplementary Material,
Table S2, available at https://doi.org/10.1016/j.esmoop.
2021.100132). Those who underwent metastasectomy had
a median OS of 34.5 months (95% CI: 27.7-46.0) from
diagnosis of metastatic disease versus 17.1 months (95% CI:
15.2-19.9) for patients who received chemotherapy alone
(P < 0.001). A landmark analysis using a cut-off of 9 months
from diagnosis of metastatic disease was conducted; for
261 patients who remained after excluding patients dead or
lost to follow-up at 9 months, median OS was 40.7 months
(95% CI: 32.0-61.2) among metastasectomy patients
versus 20.1 months (95% CI: 18.1-22.6) among non-
metastasectomy patients (P < 0.001). KaplaneMeier plots
for the landmark analysis are shown in Figure 1.

The sites of resection were peritoneal (n ¼ 49, 65.3%),
liver (n ¼ 16, 21.3%), distant lymph nodes (n ¼ 7, 9.3%),
and lung (n¼ 3, 0.4%). OS according to site of resection was
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Figure 1. A KaplaneMeier plot for the landmark analysis, including only pa-
tients who survived at least 9 months after diagnosis of metastatic disease, is
shown in A.
A KaplaneMeier plots for OS and RFS by resection site are shown in B and C,
respectively.
LN, lymph node.
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also assessed. Median OS from diagnosis of metastatic
disease was 36.1 months (CI: 27.7-53.2), 43.6 months [CI:
15.5 to not reached (NR)], NR, and 31.9 months (CI: 3.2 to
NR) for peritoneal, liver, distant lymph node, and lung
resection, respectively, (P ¼ 0.397). The median RFS for all
metastasectomy patients was 13.4 months (CI: 11.5-18.8);
median RFS by site was 12.4 months (CI: 11.5-18.8),10.9
months (CI: 4.7 to NR), and 6.3 months (2.0- to NR) for
peritoneal, liver, distant lymph node, and lung resection,
respectively. The number of patients alive 3 years and 5
years after undergoing a metastasectomy were 33 patients
(44.0%) and 15 patients (20.0%), respectively.
First-line chemotherapy

Two hundred and forty patients received chemotherapy
following diagnosis of metastatic disease with imaging
response data available, of which 164 (68.3%) received
fluoropyrimidine plus a platinum agent (oxaliplatin in 144
and other platinum agent in 20), 30 (12.5%) received fluo-
ropyrimidine alone, 19 (7.9%) received FOLFIRI, and 6
(2.5%) received FOLFIRINOX (Table 2). Bevacizumab was
given with first-line chemotherapy for 51 patients (21%).
For all first-line treated patients, the overall response rate
(ORR) was 54%, median TTP was 7.0 months (95% CI: 6.7-
8.3), and median OS was 16.3 months (95% CI: 13.6-19.3).
The ORRs and median TTP were similar across chemo-
therapy groups except for the remaining patients who
received other chemotherapy regimens described in the
Supplementary Data, available at https://doi.org/10.1016/j.
esmoop.2021.100132.

Univariate and multivariate analyses were conducted to
assess which factors were associated with TTP and OS
(Supplementary Material, Table S3 and S4, available at
https://doi.org/10.1016/j.esmoop.2021.100132). In the
multivariable model, only two factors were associated with
improved TTP: fluoropyrimidine-based regimens compared
with non-fluoropyrimidine-based regimens [P < 0.001; haz-
ard ratio (HR): 0.25; 95% CI: 0.15-0.42] and the use of bev-
acizumab (P ¼ 0.02; HR: 0.62; 95% CI: 0.42-0.91) were
associated with improved TTP. In the multivariate model for
OS, fluoropyrimidine-based regimens were superior to non-
fluoropyrimidine regimens (P < 0.001; HR: 0.33; 95% CI:
0.2-0.54), however, bevacizumab use was not significantly
associated with improved OS (P ¼ 0.05; HR 0.69; 95% CI:
0.47-1.0). KaplaneMeier plots for OS by chemotherapy
regimen are shown in Figure 2 and TTP and OS stratified by
bevacizumab is shown in Supplementary Material, Figure S2,
available at https://doi.org/10.1016/j.esmoop.2021.100132.
Second- and third-line chemotherapy

A total of 148 patients received second-line therapy. The
most common regimens were irinotecan with or without
5-FU (n ¼ 101, 68%), taxane-based chemotherapy (n ¼ 7,
5%), and fluoropyrimidine with a platinum agent (n ¼ 8,
5%). ORR with second-line therapies was 25.0%, median
TTP was 3.78 months (95% CI: 2.86-6.08), and median OS
Volume 6 - Issue 3 - 2021
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Table 2. Treatment response, TTP, and OS by regimen and treatment line

First-line regimen N CR, n (%) PR, n (%) SD, n (%) PD, n (%) Median TTP
(months)

Median OS
(months)

Total 240 11 (5) 119 (50) 53 (22) 57 (24) 7.0 16.3
Fluoropyrimidine-platinum 164 8 (5) 89 (54) 35 (21) 32 (20) 8.1 19.3
FOLFIRI 19 2 (11) 7 (37) 5 (26) 5 (26) 6.0 15.6
Fluoropyrimidine 30 1 (3) 13 (43) 9 (30) 7 (23) 6.4 19.7
FOLFIRINOX 6 0 (0) 5 (83) 1 (17) 0 (0) 7.0 17.3
Othera 21 0 (0) 5 (24) 3 (14) 13 (62) 2.9 8.8

‡Second-line therapy N CR, n (%) PR, n (%) SD, n (%) PD, n (%) TTP
(months)

OS (months)

Total 267 3 (1) 48 (18) 63 (24) 153 (57) 2.9 11.0
FOLFIRI 122 1 (1) 32 (26) 33 (27) 56 (46) 3.9 13.0
Taxane based (mono/combo)b 34 0 (0) 7 (21) 9 (26) 18 (53) 2.4 8.8
Fluoropyrimidine-platinum 9 0 (0) 1 (13) 5 (56) 3 (38) 6.4 19.8
Anti-EGFR monotherapy 11 0 (0) 0 (0) 1 (9) 10 (91) 2.6 8.5
Anti-PD-1 22 2 (9) 3 (14) 4 (18) 13 (59) 2.9 15.4
Gemcitabine (mono/combo)c 19 0 (0) 2 (11) 4 (21) 13 (68) 2.3 8.4
TAS-120 or regorafenib 5 0 (0) 0 (0) 1 (20) 4 (80) 1.9 4.8
Othera 45 0 (0) 2 (4) 6 (13) 37 (80) 2.1 9.1

a Other agents are described in the Supplementary Data, available at https://doi.org/10.1016/j.esmoop.2021.100132.
b Taxane-based combinations with gemcitabine (n ¼ 11), capecitabine (n ¼ 2).
c Gemcitabine-based combinations with oxaliplatin (n ¼ 1), capecitabine (n ¼ 2), irinotecan (n ¼ 2); and cisplatin (n ¼ 1).

D. Bhamidipati et al. ESMO Open
from initiation of second-line therapy was 12.6 months
(95% CI: 10.4-14.0).

A total of 119 patients received chemotherapy after
progression on second-line therapy. Twenty-seven patients
(23%) received taxane-based chemotherapy, 16 patients
(13%) received gemcitabine-based chemotherapy, with 21
(18%) receiving irinotecan with or without 5-FU, or other
regimens. ORR was 12%, median TTP was 2.43 months (95%
CI: 2.14-2.96), and median OS from initiation of third-line
therapy was 9.17 months (95% CI: 8.38-11.66).

Outcomes by first-, second-, and third-line therapy are
shown in Supplementary Material, Figure S3, available at
https://doi.org/10.1016/j.esmoop.2021.100132 and Table 2.
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Figure 2. KaplaneMeier plot for TTP (A) and OS (B) after receiving first-line
chemotherapy.
OS, overall survival; TTP, time to progression.
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Taxane-based chemotherapy, regorafenib, and TAS-102

Thirty-four patients received taxane-based chemotherapy in
the second line or beyond. TAS-102 or regorafenib were
given to two and three patients, respectively, in third-line
therapy or beyond. Seven patients (20.5%) achieved par-
tial response (PR) with taxane-based chemotherapy, with 9
(26.5%) achieving SD and 18 (52.9%) progressing on treat-
ment. Regorafenib was associated with SD in one patient
and progressive disease (PD) in the remaining four patients
who received either TAS-102 or regorafenib. Median TTP
with taxane-based chemotherapy, TAS-102, and regorafenib
was 2.43 months (95% CI: 2.14-4.76), 0.7 months (95% CI:
0.7-NR), and 2.0 months (95% CI: 2.0-NR), respectively.
Immunotherapy

Anti-PD-1-based therapy was used in a total of 22 patients
after progression on first- or second-line therapies. Anti-
PD1-based agents were pembrolizumab in eight, atezolizu-
mab in nine, nivolumab in one, and durvalumab and other
anti-PD1 agents in three patients. Two patients (9%) expe-
rienced complete response, 3 (14%) achieved PR, 4 patients
(18%) had stable disease (SD), and 13 patients (59%) had PD
with a median TTP of 2.9 months. All responses were ach-
ieved in dMMR patients. When stratified by MMR status,
patients with dMMR tumors (n ¼ 6) had a significantly
longer TTP compared with patients with proficient
mismatch repair (pMMR) tumors (n ¼ 16) (NR versus 2.1
months, P ¼ 0.002). A KaplaneMeier plot of TTP stratified
by MMR status is shown in Figure 3A.
Anti-epidermal-growth-factor-receptor therapy

Anti-epidermal-growth-factor-receptor (EGFR) therapy was
given to 34 patients either alone (n ¼ 11) or in combination
with irinotecan (n ¼ 23). Of the patients treated with
combination therapy, these were divided into those
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Figure 3. KaplaneMeier plot for TTP in patients with dMMR/MSI-H and
pMMR/MSS tumors receiving immunotherapy is shown in A.
KaplaneMeier plot for TTP of various second and third-line therapies is shown in
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H, microsatellite instability-high; MSS, microsatellite stable; pMMR, proficient
mismatch repair; TTP, time to progression.
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patients who were irinotecan sensitive (n ¼ 7) or irinotecan
resistant (n ¼ 16) at the time of anti-EGFR treatment.
Mutational testing for RAS status was available for KRAS in
28 patients and NRAS in 16 patients, with all patients having
a wild-type RAS status. Seven patients (21%) had PR, 6
(18%) had SD, and 21 patients (62%) had PD. Median TTP
with anti-EGFR therapy was 2.9 months (95% CI: 2.7-10.0).
When stratified into anti-EGFR monotherapy and
irinotecan-resistant combination therapy, median TTP was
2.8 (95% CI: 2.7-NR) and response rate (RR) was 11%.
Among patients who received anti-EGFR monotherapy, the
best response was SD in one patient. Patients who received
anti-EGFR combination therapy without prior progression
on irinotecan (irinotecan sensitive) had a median TTP of 6.3
months (95% CI: 2.8-NR) and RR of 31%. Though numerically
different, there were no differences between these two
groups with regard to TTP (P ¼ 0.30) or RR (P ¼ 0.21). A
KaplaneMeier plot is shown in Supplementary Material,
Figure S4, available at https://doi.org/10.1016/j.esmoop.
2021.100132.
DISCUSSION

In this analysis of a large metastatic SBA cohort, we
demonstrate similar outcomes with fluoropyrimidine-based
therapies as frontline therapy. Moreover, we demonstrate
an association between metastasectomy and improved OS in
the management of metastatic SBA among well-selected
patients. Aside from the activity seen with anti-PD1 therapy
for dMMR SBA, limited differences were seen between a
variety of agents used in subsequent lines of therapy.
6 https://doi.org/10.1016/j.esmoop.2021.100132
However, anti-EGFR therapy demonstrated limited activity
suggesting parallels between the midgut derivation of both
the small bowel and right colon and anti-EGFR
responsiveness.

The median OS among SBA patients diagnosed with
metastatic disease was poor at 15.9 months; however, CD
and dMMR status were independently associated with
improved prognosis. CD-related SBA has previously been
shown to be associated with improved outcomes when
compared with Crohn’s-related or spontaneous SBA.11,12

Molecular analyses of this subset of patients have identi-
fied a high rate of microsatellite instability (MSI) and tumor-
infiltrating lymphocytes11,13 that may be associated with a
favorable disease phenotype.14 Additionally, MSI status
predicted response to immunotherapy, with a number of
patients in our cohort achieving prolonged disease
response. This is consistent with the benefits of immuno-
therapy seen in the prospective trial assessing pem-
brolizumab for dMMR non-CRCs where 19 SBA patients
were enrolled with an ORR of 42.1% and median TTP of 9.2
months.15 Given the demonstrated efficacy of immuno-
therapy in the dMMR population, routine testing for mi-
crosatellite instability should be instituted for metastatic
SBA patients.

The liver and peritoneum were the most common site of
metastatic disease among SBA patients. In patients who
underwent metastasectomy in our cohort, the median OS
(34.5 months) was approximately double the median OS
of patients who underwent chemotherapy alone (17.1
months). Notably, patients who underwent metastasectomy
were younger and had less aggressive and extensive disease
than their nonsurgical counterparts, suggesting that patient
selection likely played a role in the outcomes after meta-
stasectomy. While metastasectomy has a more well-defined
role for CRC patients with oligometastatic disease,16 the
existing data supporting this approach among SBA patients
is limited to a few small reports.2,17-19 In the largest series
of patients undergoing metastasectomy for SBA, 152 pa-
tients who underwent cytoreductive surgery and hyper-
thermic intraperitoneal chemotherapy for peritoneal
metastases had a median OS of 32 months. Interestingly, in
our cohort, the resection site did not appear to significantly
influence outcome, with long-term survivors present among
patients who underwent peritoneal cytoreductive surgeries.

The majority of patients received fluoropyrimidine-based
therapy with a platinum agent for metastatic disease in the
first line, which was associated with an ORR of 59.1%,
median OS of 19.3 months, and TTP of 8.1 months,
consistent with prior reports on this regimen.3,4,20 More-
over, the use of fluoropyrimidine in the first line was
associated with significant survival advantage compared
with non-fluoropyrimidine-based regimens. A number of
patients also received concomitant bevacizumab therapy.
This combination for metastatic SBA has been described in
several small reports however, with mixed results.21-23 In
the largest of these, Legué et al.22 described outcomes of 25
patients who received bevacizumab with chemotherapy
and did not identify a significant difference in median OS
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among this group compared with patients who received
chemotherapy alone. However, in our larger cohort we
observe that bevacizumab is associated with improved TTP
and OS when given with first- and second-line therapy.

The most frequently administered second-line therapy,
irinotecan, was associated with the best ORR of approxi-
mately 30%; similar outcomes were described in a clinical
trial assessing second-line FOLFIRI in patients with advanced
SBA after failure of first-line platinum-based chemotherapy.24

However, TTP with second- and third-line therapies was
overall poor. In the absence of more effective therapies,
these findings support the selection of irinotecan-based
regimens such as FOLFIRI in the second line. Taxane-based
chemotherapy was also offered in the second-line and
beyond and demonstrated antitumor activity. This finding,
which has been identified in a few small reports, supports the
inclusion of taxane-based chemotherapy as an option beyond
the first line in the NCCN guidelines.8,25-27 Though used in a
limited number of patients, neither TAS-102 nor regorafenib
appeared to demonstrate meaningful activity with best
response of PD seen in four of the five patients.

Interestingly, anti-EGFR therapy demonstrated limited
activity, despite the majority of patients having KRAS testing
and demonstrating wild-type RAS status. Similar findings
were described in a small clinical trial by Gulhati et al.28 The
lack of efficacy of anti-EGFR therapy for SBA compared with
CRC may be explained by the varied embryonic origins of
the small and large intestines and, consequently, the
distinct molecular profile of both tumor types.29 Findings
suggest that right-sided colon cancers (midgut derivation)
benefit less from anti-EGFR therapy compared with left-
sided colon cancers (hindgut derivation).30 As an extrapo-
lation, the midgut derivation of the small bowel may reflect
the reason for the limited activity seen in SBA from anti-
EGFR therapy. Notably, the use of anti-EGFR therapy is ab-
sent from the NCCN guidelines, and, though limited by
patient numbers, our data support the lack of inclusion of
anti-EGFR for SBA patients.

Although a sizable cohort was used for this analysis, there
were several limitations to the present study, largely
attributed to the retrospective nature of the analysis. The
long time period over which patients were included in-
creases the possibility of non-treatment-related factors,
such as overall advances in medical care, influencing out-
comes, though an attempt was made to account for this in
the analysis by adding a variable pertaining to year of
treatment. Additionally, small sample sizes for certain
treatment groups and heterogeneous treatments adminis-
tered limited analyses.

In conclusion, metastasectomy appears to be associated
with improved outcomes and should be considered for well-
selected patients. In addition, the activity of anti-PD-1 ther-
apy in dMMR SBA supports the testing of all SBA for MMR.
While taxane-based therapy appears to have activity in SBA,
the role of anti-EGFR therapy is uncertain with limited ac-
tivity. Further prospective studies are warranted, and these
Volume 6 - Issue 3 - 2021
findings support the ongoing randomized clinical trial SWOG
1922 (NCT04205968) that compares FOLFIRI and ramucir-
umab and paclitaxel (Taxol) for second-line metastatic SBA.
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