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Objective—Patients with metastatic gastroesophageal adenocarcinoma (MGEAC) have a poor
but heterogeneous clinical course. Some patients have an unusually favorable outcome. We sought
to identify clinical variables associated with with more favorable outcomes.

Methods—Of 246 patients with MGEAC, we identified 64 who received systemic therapy and
eventually received local consolidation therapy. Univariate and multivariate Cox regression models
were used and a nomogram was developed.

Results—Among these 64 patients, 61% had received with consolidation chemoradiation
(CRT) with doses of 50-55Gy and did not have surgery (78%). The median follow-up time of
survivors was 3.9 years and median overall survival (OS) from CRT start was 1.5 years (95% ClI,
1.2-2.2 years). Surgery (as local consolidation) was an independent prognosticator for longer OS
in the multivariate analysis (p=0.02). The 5-year OS rate was 25% (SE=6%). The contributors to
the nomogram were longer duration of systemic therapy pre-CRT and the type of local therapy.

Conclusions—Our data suggest that a subset of patients with MGEAC have an excellent
prognosis (OS >5 years), however, such patients need to be identified during their clinical course
so that local consolidation (CRT, surgery, or both) may be offered.
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Introduction

In 2015, the American Cancer Society estimated that the number of new cases and deaths
from esophageal cancer will be ~16,980 and 15,590 respectively and those from gastric
cancer will be ~24,590 and 10,720, respectively in the United States [1, 2]. The 5-year
overall survival (OS) rate of patients with distant metastasis, however, is only 4% [1,2, 3]
Nevertheless, some patients with metastatic gastroesophageal adenocarcinoma (MGEAC)
survive beyond 5 years.

Standard of care therapy for patients with MGEAC is palliative systemic therapy combined
with best supportive care [4, 5]. This approach has considerable limitations but it can
produce dramatic tumor regression in some patients [6, 7]. Whether such patients should
receive consolidative local therapies (such as chemoradiation and/or surgery) is unclear. It
may be much less important to know if local therapy is technically feasible in MGEAC
patients at some point in their clinical course, but more important question is to determine
when it local therapy should be recommended so that patients derive the highest benefits
from it. Currently, there is no established algorithm and the published literature does not
provide clear guidance. First principles would dictate that local therapy in patients with
MGEAC should be delayed because if it is offered early (e.g., within 6 months of the start of
systemic therapy), there remains a considerable risk of the manifestation of additional
metastatic disease.
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The purpose of our study is to identify clinical features that may help select patients who are
likely to benefit from eventual local therapy. We also established a nomogram to make it
potentially a practical endeavor [8].

Methods and Patients

Patients

From our database in the Department of GI Medical Oncology at UT MD Anderson Cancer
Center (UTMDACC), we identified 246 consecutive patients with MGEAC between 2003
and 2014. Of these, 64 had received “consolidation” local therapy and were the subjects of
this analysis. All patients had adenocarcinoma of the esophagus, gastroesophageal junction,
or stomach and each patient had documented metastases (stage 1V). All patients were staged
by standard methods and stages were assigned by the American Joint Committee on Cancer
(AJCC) 6th edition[9]. Prior to receiving any local therapy, each patient was discussed in the
multidisciplinary conference to develop a consensus. Some patients were discussed more
than once. The Institutional Review Board of the UTMDACC approved this analysis.

Treatment and follow up

Survival

All 64 patients received systemic therapy for at least 6 months) before being considered for
local therapy. The preferred local therapy was chemoradiation because of the morbidity
associated with surgery. Chemotherapy included a fluoropyrimidine (intravenous or oral)
and either a platinum compound or a taxane. The dose of radiation ranged from 45 — 65 Gy
being delivered in 25 — 28 fractions. Surgery, when agreed upon, was performed 6-8 weeks
after the end of chemoradiation. The chemotherapy regimen, radiation dose, and surgical
techniques were at the discretion of the treating physician or surgeon.

After local therapy was completed, patients were followed at 3-6 month intervals in the first
3 years and then less frequently.

Date of death was identified based on electronic health records, tumor registry, or the Social
Security Database.

Statistical Methods

Patient characteristics were summarized using descriptive statistics. OS was defined as the
number of years between date of chemoradiation start and death from any cause, and was
censored at last follow-up for living patients. Survival curves were estimated using the
Kaplan-Meier methods [10] and median time was reported with a 95% confidence interval
(CI). Univariate and multivariate Cox proportional hazards regression models [11] were used
to assess the association between patient characteristics and OS. Surgery was treated as a
time-varying covariate changing from no to yes on the date of surgery. Duration of
chemotherapy and any patient characteristics that were significant in the univariate model at
the 0.10 level were included in a multivariate model (full model). Duration of Chemotherapy
was required to remain in the multivariate model regardless of significance level. Then,
backward elimination was implemented until all remaining predictors had a p-value less than
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0.05 (reduced model). A nomogram [12] was built to predict OS based on univariate Cox
analyses for information available at the start of chemoradiation, including patient
characteristics that were significant at the 0.10 level. Discrimination was evaluated using the
concordance index (C-index), with 200 bootstrap samples. Statistical analyses were
performed in SAS 9.3 [The SAS Institute, Cary, NC], figures were created in Stata 13.1
[Stata Corp, College Station, TX], and the nomogram was created in S-plus [TIBCO
Corporation, Palo Alto, CA].

Patient Characteristics

A total of 64 patients with MGEAC who received local consolidation after systemic
chemotherapy between February 2003 and January 2014 were identified. Table 1 shows that
patients were primarily men (81%), with poorly differentiated MGEAC (63%), good ECOG
PS scores (<1; 90%), distant lymph node metastasis (52%), received chemoradiation with
dose range 50 — 55 Gy (61%), and did not undergo surgery (78%).

Overall Survival

The median follow-up time for survivors was 3.9 years (range, 0.8 to 8.4 years). Forty-five
(70%) of 64 patients died and 19 (30%) were alive at the last follow-up. The median OS was
1.5 years (95% ClI, 1.2 — 2.2 years). The 1-year OS rate was 71% (SE=6%). The 5-year OS
rate was 25% (SE=6%; Figure 1). Table 2 shows additional OS information. Only surgery
(p=0.03) was significantly associated with OS. Ninety-two percent of patients who had
surgery and 67% of patients who did not have surgery were alive at 1 year.

Table 3 shows the multivariate analysis for OS. Duration of chemotherapy before
chemoradiation, dose of consolidation chemoradiation and surgery were included in the full
model. Duration of chemotherapy was required to remain in the model and only surgery
remained significant in the reduced model. Patients with surgery were 63% less likely to die
than those without surgery (HR=0.37; p=0.02) after accounting for chemotherapy duration,
and including surgery as a time-varying covariate.

Nomogram

A nomogram (Figure 2) was developed to predict OS. The predictors included duration of
chemotherapy and dose of consolidation since they had p-values less than 0.10 and are
readily available before chemoradiaton. The ‘total points’ correspond to the median OS time
in years. Internal validation showed that the C-index for the model was 0.61.

Discussion

Prognosis of MGEAC is poor with a median OS between 8.6 and 13.8 months [5, 13].
However, some patients with MGEAC do achieve favorable outcomes. In this analysis, 8
patients survived longer than 5 years but had no specific clinical variable that could
prospectively identify them. Therefore, our multidisciplinary team cannot identify them at
their initial presentation but they can be selected based on their clinical course and the
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decision to administer local consolidation. Currently, there is no algorithm to help with this
selection process.

We present one of the largest cohorts of patients who first received systemic therapy and
then received consolidative local therapy. A major characteristic of these patients is that they
have excellent tumor regression from systemic therapy and the duration of response is
unusually long (>6 months). These patients also do not develop new metastases. However,
since systemic therapy is not curative and the primary tumor is rarely eradicated by systemic
therapy it is rationale to selectively use local consolidation. Our preference is also to use
chemoradiation rather than surgery. The nomogram was developed to help construct
selection of these patients. However, it should be emphasized that this nomogram is
prognostic only, and it is also not yet validated.

It should be emphasized that our report has shortcomings given that it is a retrospective
review of data from a single institution. However, since literature lacks guidance on this
issue, we believe the results may be useful for other groups. We encourage more reports on
this subject and improved awareness of the fact that even patients with stage 1V disease can
have long-term OS (>5 years) with this type of approach.
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Patient Characteristics

Characteristics N (%)
All 64 (100%)
At Diagnosis

Age at Presentation at MDACC - median (min,max)

N=64 58 (32,75)
Chemotherapy Duration (months) - median (min,max)

N=64 3.7(0.9,14.1)
SUV Uptake of Primary At Baseline

N=46 13.6 (0,50)
SUV Uptake of Primary After Chemotherapy

N=38 5.7 (0,42)
Gender

Male 52 (81%)

Female 12 (19%)
Histology Grade

G2 Moderately differentiated 24 (38%)

G3 Poorly differentiated 40 (63%)
ECOG PS

0 20 (31%)

1 38 (59%)

2 4 (6%)

Missing 2 (3%)
Location of Tumor

Esophagus 6 (9%)

AEG 1 16 (25%)

AEG 2 15 (23%)

AEG 3 13 (20%)

Gastric 14 (22%)

Distribution of distant metastasis

Cytology 13 (20%)
Peritoneum 9 (14%)
Distant lymph nodes 33 (52%)
Peritoneum and distant lymph nodes 1 (2%)
Visceral 8 (13%)
HER2
Positive 3 (5%)
Negative 27 (42%)
N/S 34 (53%)

Adenocarcinoma Subtype
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Characteristics N (%)
SRC- Signet Ring Carcinoma 10 (16%)
M & SRC 2 (3%)
NE- Neuro Endocrine 2 (3%)
NOS- Not otherwise specified 50 (78%)

Treatment

Dose of Consolidation (Gy)

40-50 21 (33%)
50-55 39 (61%)
>55 3 (5%)
Unknown 1 (2%)

Surgery
Yes 14 (22%)
No 50 (78%)

Page 10

ECOG PS= Eastern Cooperative Oncology Group Performance Score; AEG=Adenocarcinoma of Esophagogastric Junction; HER2=Human
Epidermal Growth Factor Receptor 2; M= Mucinous
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Table 2
Survival Outcomes by Patient Characteristics
0os
Characteristic Level Deaths/ Total  1-yr (SE) P-value
All Patients 45/ 64 71%(6%)
Univariate
Age * 0.45
<60 23/37 75%(7%)
>=60 22127 65%(9%)
Chemotherapy Duration * 0.15
<4 29/38 68%(8%)
>4 16 /26 74%(9%)
Log(SUV Uptake of Primary At Baseline) * 0.76
<2.61 17122 72%(10%)
>2.61 19/24 62%(10%)
Log(SUV Uptake of Primary After Chemotherapy) * 0.30
<1.74 10/19 78%(10%)
21.74 16/19 62%(11%)
Gender 0.20
Male 38/52 66%(7%)
Female 7112 92%(8%)
Histology Grade 0.76
G2 Moderately differentiated 171724 62%(10%)
G3 Poorly differentiated 28/40 T7%(7%)
ECOG PS 0.83
0 13/20 70%(10%)
>1 31/42 70%(7%)
Location of Tumor 0.11
Esophagus/AEG 1/AEG 2 28/37 62%(8%)
Gastric/AEG 3 17127 85%(7%)
Distribution of Distant Metastases 0.86
Cytology 9/13 68%(13%)
Distant lymph node 24133 72%(8%)
Peritoneum/Peritoneum+ Distant lymph node 7110 70%(14%)
Visceral 5/8 71%(17%)
Adenocarcinoma Subgroup 0.40
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Characteristic Level Deaths/ Total  1-yr (SE) P-value
SRC/M &SRC 9/12 64%(14%)
NE/NOS 36/52 73%(6%)

Type of Consolidation 0.08
40-50 11/21 90%(7%)
>50 33/42 62%(7%)

Surgery > 0.03
Yes 8/14 92%(7%)
No 37/64 67%(7%)

Page 12

0OS=0Overall Survival; SE=Standard Error; SUV=Standardized Uptake Value; ECOG PS= Eastern Cooperative Oncology Group Performance
Score; AEG=Adenocarcinoma of Esophagogastric Junction; SRC=Signet Ring Carcinoma; M= Mucinous; NE= Neuro Endocrine; NOS=Not

Otherwise Specified.

*
P-values were calculated based on continuous values for age at presentation at MDACC, duration of all chemo, and logarithm of SUV uptake of
primary at baseline and after chemotherapy, and excluded patients with missing values for that characteristic.

Aok

Time varying covariate. All patients begin in the “No” group. Patients who receive surgery are censored in the “No” group on the date of surgery.
Then they start in the “Yes” group on that date. 1-year OS for “Yes” patients is the time since surgery.
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