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Abstract
Purpose—In randomized trials patients with resected nonmetastatic gastric cancer who received
adjuvant chemotherapy and radiotherapy (chemoRT) had better survival than those who did not.
We investigated the effectiveness of adjuvant chemoRT after gastric cancer resection in an elderly
general population and its effects by stage.

Methods and Materials—We identified individuals in the Surveillance, Epidemiology, and
End Results–Medicare database aged 65 years or older with Stage IB through Stage IV (M0)
gastric cancer, from 1991 to 2002, who underwent gastric resection, using multivariate modeling
to analyze predictors of chemoRT use and survival.

Results—Among 1,993 patients who received combined chemoRT or no adjuvant therapy after
resection, having a later year of diagnosis, having a more advanced stage, being younger, being
white, being married, and having fewer comorbidities were associated with combined treatment.
Among 1,476 patients aged less than 85 years who survived more than 4 months, the 313 who
received combined treatment had a lower mortality rate (hazard ratio, 0.83; 95% confidence
interval, 0.71–0.98) than the 1,163 who received surgery alone. Adjuvant therapy significantly
reduced the mortality rate for Stages III and IV (M0), trended toward improved survival for Stage
II, and showed no benefit for Stage IB. We observed trends toward improved survival in all age
categories except 80 to 85 years.

Conclusions—The association of combined adjuvant chemoRT with improved survival in an
overall analysis of Stage IB through Stage IV (M0) resected gastric cancer is consistent with
clinical trial results and suggests that, in an elderly population, adjuvant chemoradiotherapy is
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effective. However, our observational data suggest that adjuvant treatment may not be effective
for Stage IB cancer, is possibly appropriate for Stage II, and shows significant survival benefits for
Stages III and IV (M0) for those aged less than 80 years.
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INTRODUCTION
Despite declining incidence rates since the 1930s both in the United States and elsewhere,
gastric cancer is still a major problem (1). It is the second-leading cause of cancer death
worldwide (2) and a significant cause of cancer death in the United States, with 10,880
expected gastric cancer deaths in 2008 (3). Gastric resection is required in the curative
treatment of this cancer; however, survival rates after complete resection for individuals
with tumor that has penetrated the submucosa or that has metastasized to lymph nodes have
been disappointing (4).

Since 2000, several randomized controlled trials have established survival benefits from the
addition of chemotherapy with or without radiation therapy to surgical resection. The two
largest and most influential of these trials were the U.S. Intergroup study (INT-0116),
presented at the annual meeting of the American Society of Clinical Oncology in May 2000
(5) and published in 2001 (6), and the United Kingdom Medical Council MAGIC (Medical
Research Council Adjuvant Gastric Infusional Chemotherapy) trial, published in 2006 (7).
In INT-0116 overall survival was significantly worse in the surgery-only group (hazard ratio
[HR], 1.35; 95% confidence interval [CI], 1.09–1.66) compared with those who received
adjuvant chemoradiotherapy (5-fluorouracil [5-FU], leucovorin, and 4,500 cGy of radiation)
after surgery (6). In the MAGIC trial overall survival was significantly worse in the surgery-
only group compared with those who received three preoperative cycles and three
postoperative cycles of epirubicin/cisplatin/5-FU (HR, 0.75; 95% CI, 0.60–0.93) (7).
Although the results of the MAGIC trial have been accepted into practice throughout much
of Europe and other parts of the world, adjuvant chemoradiotherapy according to INT-0116
is still the more common treatment in the United States.

Individuals aged 65 years or older comprise about two thirds of patients diagnosed each year
with resectable gastric cancer (3). For various cancers, including colon and rectal cancer, it
has been shown that elderly patients with good performance status can respond to and
tolerate chemotherapy as well as younger patients (8–10). Nonetheless, these patients are
less likely to receive appropriate therapy when compared with their younger counterparts
(11–14). To our knowledge, little is known about the patterns of use and effectiveness of
adjuvant chemoradiotherapy for gastric cancer among elderly patients.

In this study we investigate the use of adjuvant 5-FU–based chemotherapy and radiation
therapy among patients in a general population aged 65 years or older with surgically
resected Stage IB through Stage IV (M0) gastric cancer. In addition to identifying predictors
of treatment, we assess the association of treatment with survival and explore whether the
survival benefits vary as a function of tumor stage or age group.

METHODS AND MATERIALS
Data source

We used data from the linked Surveillance, Epidemiology, and End Results (SEER)–
Medicare database, developed by Potosky et al. (15) in 1993. Files from the National Cancer
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Institute’s SEER cancer registry were linked with their Medicare claims files. The SEER
database is a population-based cancer registry that covers approximately 9.5% of the U.S.
population in 1991, 14% of the U.S. population from the years 1992 through 1999, and 26%
from 2000 to present. It closely reflects the overall population of the United States in its
demographics. It provides information on tumor histology, location, and extent of disease, as
well as primary surgical and radiation treatment and survival. The Medicare files include
claims for individuals aged 65 years or older and those with Social Security Disability
Insurance benefits. The Medicare files contain extensive information on diagnosis and
treatment.

Sample selection
We identified all patients who had primary, invasive gastric adenocarcinoma (SEER
histology codes 8010, 8020, 8021, 8140, 8142–8145, and 8480–8490), were aged 65 years
or older, and for whom it was their first primary cancer, diagnosed from January 1, 1991, to
December 31, 2002. We excluded individuals whose original reason for Medicare
entitlement was not age, whose date of death in the SEER registry and Medicare files
differed by more than 3 months, or whose reporting source of death was autopsy or death
certificate. We also excluded those who were not eligible for Medicare Parts A and B or
who were members of a health maintenance organization at some time from 12 months
before diagnosis to 6 months after diagnosis. To include 65-year-old patients, we only
required this for 2 months before diagnosis in addition to 6 months after diagnosis.

After the previously mentioned exclusions, 11,198 patients remained. Of these, we further
required that patients have known American Joint Committee on Cancer Stage IB through
Stage IV (M0) disease (n = 3,413). The INT-0116 trial used Stages IB through IV (M0), so
we believed it would be reasonable to select these stages for ease of comparison to that
landmark study.

In our effort to study patterns of care and survival in patients who received adjuvant therapy,
we included only those patients who had undergone potentially curative resection. After also
excluding those who had an unknown radiotherapy status or who had non-5-FU-based
chemotherapy 2,333 patients remained.

These 2,333 patients were then categorized into 4 treatment groups: surgery alone, surgery/
5-FU, surgery/radiation, and surgery/5-FU/radiation. The groups that received surgery/5-FU
(n = 189), and surgery/radiation (n = 151) were considered to be too small and potentially
biased for analysis in this observational study and were excluded. Thus our final sample
consisted of 1,993 patients, of whom 1,671 had surgery alone and 322 had surgery/5-FU/
radiation.

Treatment
To be eligible for this study, patients were required to have a surgery code in the Medicare
files or SEER registry, or both. In the SEER registry site-specific surgery codes 20 through
70 were used, and in the Medicare files the Current Procedural Terminology codes 43620
through 43634 were used. The validity of using SEER–Medicare claims data for cancer-
related surgery has been described previously (16).

Adjuvant 5-FU–based chemotherapy was identified with Medicare claims files by searching
the Healthcare Common Procedure Coding System codes (level II code J9190). Patients who
received 5-FU within 6 months of their date of diagnosis were classified as receiving
adjuvant 5-FU treatment. The validity of using Medicare claims data for determining
chemotherapy use has been described previously (17).
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We also identified patients who received radiotherapy by use of SEER and Medicare data.
To capture radiation treatment in the Medicare files, we used Current Procedural
Terminology codes 77401 through 77499, excluding codes 77421 and 77470; those whose
radiotherapy date was within 6 months after their date of diagnosis were classified as
receiving adjuvant radiotherapy. Those whose radiation date preceded their surgery date
were excluded. In the SEER registry, a variable identifies the timing of the radiation. Those
noted as receiving radiation before surgery were excluded from the cohort; those with an
unknown sequence were also excluded, provided that an appropriate sequence of surgery
preceding radiation was not identified in the Medicare files. The validity of using SEER–
Medicare claims data for radiation use has been described previously (18).

Socioeconomic status
Socioeconomic status (SES) was defined by use of three SEER variables: education,
poverty, and income. These are determined at the census-tract level from the 2000 Census,
as described previously (19). The variables were arbitrarily categorized into quintiles,
ranging from highest SES to lowest SES. Some individuals had missing SES information
and are noted as such.

Comorbid disease
We assessed the prevalence of comorbidities in the cohort by calculating Charlson indices
for all individuals (20). This is an index that estimates the degree of comorbidity of the
individual by determining the presence of ten conditions (stroke, dementia, renal failure, and
so on) and that predicts, with high accuracy, the life expectancy of the individual. We
constructed the indices in accordance with the new National Cancer Institute combined
index, described by Klabunde et al. (21). Medicare hospital and physician claims data
sources (22) were searched for International Classification of Diseases, Ninth Revision,
Clinical Modification diagnostic codes from 12 months before to 1 month after the diagnosis
of cancer (23). Because 65-year-old patients do not have 12 months of Medicare claims
before the dates of their cancer diagnoses, we searched the months that were available to us.

Survival
Survival time was defined as the time from the cancer diagnosis date to the Medicare date of
death. Our Medicare claims files had data on follow-up through December 31, 2005.
Patients surviving past this date were censored (alive at the end of follow-up), and the time
interval from their diagnosis date to the end of follow-up was used in the survival analysis.

Statistical analyses
All analyses were performed with SAS software, version 9.1 (SAS Institute, Cary, NC).
Univariate associations between the treatment groups and various demographic and clinical
factors were evaluated by use of chi-square tests. A logistic regression model was then
created by use of treatment group (surgery alone vs. surgery/5-FU/radiation) as the
dependent variable. Demographic factors, such as age, year of diagnosis, race/ethnicity, sex,
marital status, residence, and SES, as well as clinical factors, such as comorbidity index,
tumor subsite, American Joint Committee on Cancer overall stage, and tumor grade, were
used as covariates (8, 9). Survival analysis was calculated by use of Cox proportional
hazards modeling. Kaplan-Meier curves were generated to observe survival graphically.

RESULTS
We identified 1,993 patients in the SEER–Medicare database with Stage IB through Stage
IV (M0) resected gastric adenocarcinoma diagnosed from January 1, 1991, to December 31,
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2002. Their median age was 77 years (range, 65–103 years). Overall, the patients were
mostly white (67.6%), resided in metropolitan areas (94.1%), were male (55.1%), and were
married (56.7%) (Table 1). In addition, the patients in this cohort were more likely to have a
comorbidity index of 1 or more (55.9%) and a higher-grade tumor (65.0%).

Table 2 shows the results of the logistic regression analysis for predictors of treatment. As
shown, practice changed dramatically after 1999, after which 31% of the cohort was treated
with combined chemoradiotherapy. More advanced stage was very strongly associated with
receipt of the adjuvant treatment. Being younger, being white, being married, and having
fewer comorbidities were each also associated with a greater likelihood of being treated with
5-FU and radiation.

There were 339 patients who died less than 4 months after their date of diagnosis. Patients
aged greater than 85 years, as well as patients who died less than 4 months after their date of
diagnosis, were excluded from the initial cohort of 1,993 patients with Stage IB through
Stage IV (M0) gastric cancer. Those who died less than 4 months after diagnosis were
excluded because these patients, even if treated, would not have had time to derive survival
benefit from the adjuvant treatment.

Of the remaining 1,476 Stage IB through Stage IV (M0) gastric cancer patients, 1,106 (75%)
died during the follow-up period. The median number of unadjusted months to death for
surgery alone vs. surgery/5-FU/radiation was 59 months vs. 47 months for Stage IB, 26 vs.
29 for Stage II, 17 vs. 28 for Stage III, and 9 vs. 19 for nonmetastatic Stage IV. In addition,
unadjusted Kaplan-Meier curves were generated for each stage, to display the survival data
graphically (Fig. 1). The 3-year overall survival rates for surgery alone vs. surgery/5-FU/
radiation were 70.2% vs. 74.5% for Stage IB, 40.8% vs. 46.4% for Stage II, 27.4% vs.
36.9% for Stage III, and 10.9% vs. 25.5% for Stage IV (M0).

The results of the Cox analysis for overall Stages IB through IV (M0), as well as the results
of the model when patients with Stage 1B are removed, are shown in Table 3. We stratified
the results by age and year of diagnosis as well. Combined surgery/5-FU/radiation was
associated with an overall 17% reduced risk of death (HR, 0.83; 95% CI, 0.71–0.98). Stage
IB patients who received adjuvant treatment had significantly worse outcomes than those
undergoing surgery alone (HR, 1.71; 95% CI, 1.12–2.60), whereas Stage II patients who
received treatment trended toward better outcomes, although this finding was not
statistically significant (HR, 0.86; 95% CI, 0.65–1.13). Significant survival benefits were
found with adjuvant treatment in Stage III patients (HR, 0.74; 95% CI, 0.56–0.99) and Stage
IV (M0) patients (HR, 0.48; 95% CI, 0.32–0.73).

Stratification by age at diagnosis was limited by small numbers, but all age categories
trended toward improvement with adjuvant 5-FU/radiation, with the exception of patients
aged 80 to 85 years. Finally, when stratified by year of diagnosis, both late (2000–2002) and
early (1991–1999) groups showed or trended toward benefit, with those diagnosed after
1999 deriving more benefit.

DISCUSSION
Although the INT-0116 randomized controlled trial found an overall survival benefit for
adjuvant chemoradiotherapy after resection in a study of 603 patients with Stage IB through
Stage IV (M0) gastric cancer, the number of patients with Stage IB and Stage II disease was
small, and the benefits in this subgroup remain uncertain. In our population-based study we
had a sufficient number of subjects to investigate the impact of the treatment on these early-
stage gastric cancer patients. We found that adjuvant chemoradiotherapy significantly
improves overall survival for Stage III and Stage IV (M0) resected gastric cancer as
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compared with surgery alone after controlling for known prognostic factors. For patients
with Stage II disease, there was a nonsignificant trend toward a survival benefit.
Importantly, we found no survival benefit after adjuvant treatment for Stage IB disease and
possibly worse survival.

Using a population-based sample, we found a benefit for chemoradiotherapy similar to that
found by other investigators. For patients with Stage III gastric cancer, treatment was
associated with an HR for death of 0.74 and a median survival that was 11.3 months longer
than with surgery alone. Similarly, for Stage IV (M0) patients, treatment was associated
with an HR for death of 0.48 and a median survival that was 10.6 months longer than with
surgery alone. These results confirm the findings of a previous study by Coburn et al. (24)
that assessed the survival benefits of radiation therapy in gastric cancer patients using the
SEER database. They found an HR of 0.77 (95% CI, 0.63–0.95) for Stage III and an HR of
0.61 (95% CI, 0.53–0.70) for Stage IV (M0) with the use of adjuvant radiation therapy,
presumably with chemotherapy in most instances.

Adjuvant 5-FU and radiation therapy for Stage IB through Stage IV (M0) resected gastric
adenocarcinoma became the recommended form of treatment in May 2000 when Mac-
Donald et al. (5) presented the results of the INT-0116 trial at the annual meeting of the
American Society of Clinical Oncology. Subsequently, there was rapid adoption of that
trial’s findings (25). Patients diagnosed from 2000 to 2002 were more than five times more
likely to have received adjuvant therapy compared with those diagnosed from 1991 to 1999.

We found that black patients were half as likely to be treated with adjuvant
chemoradiotherapy as compared with white patients (Table 2). Racial disparities in
treatment have been shown for the treatment of multiple other cancer sites, such as
nonmetastatic prostate, early-stage lung, breast, and colon cancer (8, 26–31). The reasons for
these disparities are not always clear, but efforts to increase the rates of treatment among
this population continue to be a critical area of research.

Other characteristics that predicted the receipt of adjuvant treatment included being married,
having fewer comorbidities, and having a higher gastric cancer stage. It is well known that
being married benefits health and longevity (32–34). Older patients were less likely to be
treated with adjuvant therapy in our study. This has been shown for a number of different
cancers, including colorectal, breast, and ovarian carcinomas (12, 13, 35, 36). There can be
many valid reasons for not treating older cancer patients with adjuvant therapy. Older
patients may be frailer, may be in poorer health, and may prefer treatment less often than
younger patients. However, there may also be many older patients who would greatly
benefit from treatment but do not receive it.

The majority of patients in the INT-0116 study had Stage III or Stage IV cancer (6). Overall,
the authors reported an HR for death of 1.35 for surgery alone and an extra 9 months of
survival for those in the treatment group. There are limitations to comparisons of our study
with INT-0116. INT-0116 was conducted in the controlled environment of a randomized
trial, whereas our study is an observational cohort study using an administrative database. In
addition, INT-0116 included patients with tumors of the gastroesophageal junction whereas
ours did not.

In contrast to the other studies, this study had a significant number of patients with Stage IB
cancer; in fact, there were 595 cases, nearly 30% of the total cohort. The survival analysis in
this study suggests that adjuvant chemoradiotherapy in the context of Stage IB disease did
not improve patient survival, perhaps because this stage of disease is so treatable by surgery
alone that the toxicity from treatment outweighs the benefit. However, these results should
be interpreted with caution because this was an observational study. Thus it is possible that
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patients with early disease who underwent treatment may have unmeasured confounders that
may bias the group toward a worse prognosis.

Because we found that Stage I patients did not benefit from adjuvant treatment, we
conducted further survival analyses without including them in our sample. Patients with
Stage II through Stage IV (M0) disease (n = 1,009) were stratified by age for analysis. We
found that all the age strata benefitted or trended toward benefit from adjuvant therapy with
chemoradiation, except patients aged 80 to 85 years. Despite these findings, elderly patients
are not treated as often as younger patients, as shown in Table 2. Again, these findings need
to be interpreted with caution because they are observational and treated patients may have
an unmeasurable better performance status that accounts for their improved outcomes.

In addition to adjuvant chemoradiotherapy, there were other significant predictors of
survival in the adjusted Cox model. Increasing age, black race, male sex, single marital
status, higher comorbidity score, more proximal subsite, higher grade, and higher stage were
all significant predictors of worse prognosis. These factors have been noted to behave
similarly in other contexts as well.

There are various limitations to this study. Although we were able to gain a sense of the
patients’ functional status by assigning a comorbidity score, we were unable to determine
the nutritional or performance status of the patients. These variables were controlled in
INT-0116 but could not be ascertained in our study. Perhaps most importantly, we did not
have detailed surgical information on the patients. A major criticism of INT-0116 was that
the surgical dissections were largely incomplete, with limited lymphadenectomies; some
critics have questioned whether the observed poor results in the surgery-only group were the
effects of inadequate surgical dissection. In our study the same question remains, as well as
another one: it is unknown whether the patients in this study had positive surgical margins
after surgery. Patients with positive surgical margins did not receive curative surgery, and
thus their therapy would not have qualified as “adjuvant” therapy. This would not
systematically bias the results for or against the null, but it is an important variable that is
not controlled. Another limitation is that the doses of chemotherapy and radiation therapy
were not standardized among patients in the treatment category; this is especially true for the
years before 2000, when the regimen of MacDonald et al. (5) had not yet been reported.

We have shown, albeit in an observational study, that the survival benefits of adjuvant
chemoradiotherapy after gastrectomy for nonmetastatic gastric cancer, as described in the
INT-0116 trial, are still present when the therapy is used in the general population. Indeed,
the population analyzed in our study is elderly, and hence this therapy is appropriate for
patients in the age range of greater than 65 years. With the size of our sample, we were able
to investigate important subgroups. Our analyses suggest that this adjuvant therapy may not
confer survival benefits in patients with Stage IB disease and possibly not in those with
Stage II disease whereas it is more clearly appropriate for Stage III and Stage IV (M0)
gastric cancer. Further studies with large populations are needed to confirm these results
before they can be recommended definitively as standard of care.
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Fig. 1.
Unadjusted Kaplan-Meier curves, overall and by stage. Hazard ratios were generated from a
multivariate Cox regression model adjusted for age, race, sex, comorbidity index, subsite,
grade, American Joint Committee on Cancer stage, and treatment group. HR = hazard ratio;
CI = confidence interval; 5FU = 5-fluorouracil.
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Table 1

Demographic and clinical characteristics of patients with Stage IB through Stage IV (M0) resected gastric
adenocarcinoma, by treatment, based on data from Surveillance, Epidemiology, and End Results–Medicare
database, 1991 through 2002

Characteristic Surgery alone Surgery + 5-FU + radiotherapy Total p Value*

No. of patients 1,671 322 1,993

Demographic characteristics

 Age at diagnosis <0.0001

  65–69 y 199 (11.9) 108 (33.5) 307 (15.4)

  70–74 y 336 (20.1) 111 (34.5) 447 (22.4)

  75–79 y 441 (26.4) 74 (23.0) 515 (25.8)

  80–85 y 467 (28.0) 24 (7.5) 491 (24.6)

  >85 y 228 (13.6) 5 (1.6) 233 (11.7)

 Year of diagnosis <0.0001

  1991–1993 471 (28.2) 40 (12.4) 511 (25.6)

  1994–1996 443 (26.5) 68 (21.1) 511 (25.6)

  1997–1999 335 (20.1) 25 (7.8) 360 (18.1)

  2000–2002 422 (25.3) 189 (58.7) 611 (30.7)

 Race/ethnicity 0.03

  White 1,114 (66.7) 233 (72.4) 1,347 (67.6)

  Black 184 (11.0) 18 (5.6) 202 (10.1)

  Asian 168 (10.1) 34 (10.6) 202 (10.1)

  Other/unknown 205 (12.3) 37 (11.5) 242 (12.1)

 Sex 0.01

  Male 900 (53.9) 199 (61.8) 1,099 (55.1)

  Female 771 (46.1) 123 (38.2) 894 (44.9)

 Marital status <0.0001

  Unmarried 747 (44.7) 79 (24.5) 826 (41.5)

  Married 894 (53.5) 236 (73.3) 1,130 (56.7)

  Unknown 30 (1.8) 7 (2.2) 37 (1.9)

 Residence 0.04

  Metropolitan area 1,581 (94.6) 295 (91.6) 1,876 (94.1)

  Non-metropolitan area 90 (5.4) 27 (8.4) 117 (5.9)

 Socioeconomic status (quintile) 0.2

  Missing 43 (2.6) 4 (1.2) 47 (2.4)

  Lowest 265 (15.9) 38 (11.8) 303 (15.2)

  Second 306 (18.3) 60 (18.6) 366 (18.4)

  Third 345 (20.7) 75 (23.3) 420 (21.1)

  Fourth 358 (21.4) 80 (24.8) 438 (22.0)

  Highest 354 (21.2) 65 (20.2) 419 (21.0)

Clinical characteristics

 Comorbidity index 0.005

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2013 April 05.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Strauss et al. Page 12

Characteristic Surgery alone Surgery + 5-FU + radiotherapy Total p Value*

  0 714 (42.7) 164 (50.9) 878 (44.1)

  1 485 (29.0) 93 (28.9) 578 (29.0)

  >1 472 (28.3) 65 (20.2) 537 (26.9)

 Subsite 0.9

  Cardia/fundus 301 (18.0) 56 (17.4) 357 (17.9)

  Body/antrum/pylorus 719 (43.0) 136 (42.2) 781 (39.2)

  Other/unknown 651 (39.0) 130 (40.4) 855 (42.9)

 Grade 0.01

  Well or moderately differentiated 545 (32.6) 89 (27.6) 634 (31.8)

  Poorly differentiated or undifferentiated 1,066 (63.8) 229 (71.1) 1,295 (65.0)

  Unknown 60 (3.6) 4 (1.2) 64 (3.2)

 T stage 0.06

  T1 62 (3.7) 18 (5.6) 80 (4.0)

  T2 1,095 (65.5) 188 (58.4) 1,283 (64.4)

  T3 316 (18.9) 75 (23.3) 391 (19.6)

  T4 198 (11.9) 41 (12.7) 239 (12.0)

 N stage <0.0001

  N0 641 (38.4) 56 (17.4) 697 (35.0)

  N1 735 (44.0) 178 (55.3) 913 (45.8)

  N2 239 (14.3) 67 (20.8) 306 (15.4)

  N3 56 (3.4) 21 (6.5) 77 (3.9)

 AJCC stage <0.0001

  IB: T1N1, T2N0 543 (32.5) 52 (16.2) 595 (29.9)

  II: T1N2, T2N1, T3N0 564 (33.8) 115 (35.7) 679 (34.1)

  III: T2N2, T3N1, T4N0, T3N2 381 (22.8) 107 (33.2) 488 (24.5)

  IV (M0): T1–3N3, T4N1–3 183 (11.0) 48 (14.9) 231 (11.6)

Abbreviations: 5-FU = 5-fluorouracil; AJCC = American Joint Committee on Cancer.

*
Values are based on chi-square tests comparing patients who received surgery alone with those who received surgery and chemoradiotherapy.
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Table 2

Factors associated with increased odds of receiving surgery plus chemoradiotherapy (n = 322) compared with
surgery alone (n = 1,671) on final adjusted multiple logistic regression analysis for patients with resected
gastric adenocarcinoma, Stages IB through IV (M0), based on data from Surveillance, Epidemiology, and End
Results–Medicare database, 1991 through 2002

Characteristic Odds ratio 95% CI

Age at diagnosis

 65–69 y 1.00 Referent

 70–74 y 0.62* 0.43–0.89*

 75–79 y 0.28* 0.19–0.42*

 80–85 y 0.08* 0.05–0.14*

 >85 y 0.03* 0.01–0.09*

Year of diagnosis

 1991–1999 1.00 Referent

 2000–2002 5.55* 4.15–7.42*

Race/ethnicity

 White 1.00 Referent

 Black 0.44* 0.25–0.80*

 Asian 0.66 0.42–1.05

 Other/unknown 0.68 0.44–1.06

Sex

 Male 1.00 Referent

 Female 1.03 0.76–1.40

Marital status

 Unmarried 1.00 Referent

 Married 1.71* 1.23–2.39*

 Unknown 1.81 0.70–4.73

Residence

 Metropolitan area 1.00 Referent

 Non-metropolitan area 1.45 0.82–2.55

Socioeconomic status (quintile)

 Missing 0.92 0.29–2.90

 Lowest 1.00 Referent

 Second 1.14 0.68–1.90

 Third 1.47 0.88–2.44

 Fourth 1.65 0.99–2.74

 Highest 1.12 0.66–1.89

Comorbidity index

 0 1.00 Referent

 1 0.84 0.61–1.17

 >1 0.61* 0.43–0.88*
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Characteristic Odds ratio 95% CI

Subsite

 Cardia/fundus 1.00 Referent

 Body/antrum/pylorus 1.47 0.98–2.21

 Other/unknown 1.41 0.95–2.11

Grade

 Well or moderately differentiated 1.00 Referent

 Poorly differentiated or undifferentiated 1.00 0.73–1.38

 Unknown 0.45 0.15–1.36

AJCC stage

 IB: T1N1, T2N0 1.00 Referent

 II: T1N2, T2N1, T3N0 2.28* 1.54–3.35*

 III: T2N2, T3N1, T4N0, T3N2 3.27* 2.18–4.92*

 IV (M0): T1–3N3, T4N1–3 2.89* 1.77–4.72*

Abbreviations: CI = confidence interval; AJCC = American Joint Committee on Cancer.

*
Significant values.
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Table 3

Cox proportional hazard ratios for overall mortality associated with demographic and clinical characteristics
of patients with resected gastric cancer, who survived for 4 months or more after date of diagnosis, 1991 to
2002, ages 65 to 85 years (median age, 75 years)

Variable

Overall survival

Stages IB–IV (M0) (n = 1,476) Stages II–IV (M0) (n = 1,009)

HR 95% CI HR 95% CI

Age at diagnosis

 65–69 y 1.00 Referent 1.00 Referent

 70–74 y 1.17 0.97–1.42 1.10 0.89–1.37

 75–79 y 1.43* 1.18–1.73* 1.31* 1.06–1.63*

 80–85 y 1.66* 1.36–2.02* 1.38* 1.10–1.74*

Race/ethnicity

 White 1.00 Referent 1.00 Referent

 Black 1.34* 1.10–1.64* 1.35* 1.06–1.71*

 Asian 0.72* 0.58–0.88* 0.73* 0.58–0.92*

 Other/unknown 1.23* 1.03–1.47* 1.33* 1.09–1.63*

Sex

 Male 1.00 Referent 1.00 Referent

 Female 0.80* 0.70–0.91* 0.84* 0.72–0.98*

Marital status

 Unmarried 1.00 Referent 1.00 Referent

 Married 0.82* 0.72–0.94* 0.84* 0.71–0.98*

 Unknown 1.03 0.64–1.66 1.26 0.73–2.17

Comorbidity index

 0 1.00 Referent 1.00 Referent

 1 1.16* 1.01–1.34* 1.14 0.97–1.34

 >1 1.23* 1.06–1.43* 1.17 0.99–1.39

Subsite

 Cardia/fundus 1.00 Referent 1.00 Referent

 Body/antrum/pylorus 0.72* 0.61–0.86* 0.73* 0.60–0.89*

 Other/unknown 0.79* 0.67–0.94* 0.81* 0.66–0.98*

Grade

 Well or moderately differentiated 1.00 Referent 1.00 Referent

 Poorly differentiated or undifferentiated 1.17* 1.03–1.33* 1.27* 1.08–1.49*

 Unknown 1.39 0.99–1.95 1.45 0.96–2.19

AJCC stage

 IB 1.00 Referent — —

 II 1.96* 1.68–2.30* 1.00 Referent

 III 2.83* 2.39–3.36* 1.42* 1.21–1.65*
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Variable

Overall survival

Stages IB–IV (M0) (n = 1,476) Stages II–IV (M0) (n = 1,009)

HR 95% CI HR 95% CI

 IV (M0) 4.60* 3.72–5.68* 2.30* 1.88–2.80*

Treatment group

 Surgery alone 1.00 Referent 1.00 Referent

 Surgery + 5-FU + radiotherapy 0.83* 0.71–0.98* 0.74* 0.62–0.88*

Abbreviations: HR = hazard ratio; CI = confidence interval; AJCC = American Joint Committee on Cancer; 5-FU = 5-fluorouracil.

*
Significant values.
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