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Abstract

Background: Hispanic patients have a higher incidence of gastric cancer when compared to 

non-Hispanics. Outlining clinicodemographic characteristics and assessing the impact of ethnicity 

on stage-specific survival may identify opportunities to improve gastric cancer care for this 

population.

Methods: Patients with gastric cancer in the US Safety Net Collaborative (2012-2014) were 

retrospectively reviewed. Demographics, clinicopathologic characteristics, operative details, and 

outcomes were compared between Hispanic and non-Hispanic patients. Early onset gastric cancer 

was defined as age <50 years. Kaplan-Meier and Cox proportional-hazards models were used to 

identify the impact of ethnicity on disease-specific survival (DSS).

Results: Seven hundred and ninety-seven patients were included, of which 219 (28%) were 

Hispanic. Hispanic patients were more likely to seek care at safety-net hospitals (66 vs 39%) and 
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be uninsured (36 vs 17%), and less likely to have a primary care provider (PCP) (46 vs 75%; 

all P <0.05). Hispanic patients were twice as likely to present with early onset gastric cancer 

(28 vs 15%) and were more frequently diagnosed in the emergency room (54 vs 37%) with 

both abdominal pain and weight loss (44 vs 31%; all P <0.05). Treatment paradigms, operative 

outcomes, and DSS were similar between Hispanic and non-Hispanic patients when accounting 

for cancer stage. Cancer stage, pathologically positive nodes, and negative surgical margins were 

independently associated with DSS.

Conclusions: A diagnosis of gastric cancer must be considered in previously healthy Hispanic 

patients who present to the emergency room with both abdominal pain and weight loss. Fewer 

than 50% of Hispanic patients have a PCP, indicating poor outpatient support. Efforts to 

improve outpatient support and screening may improve gastric cancer outcomes in this vulnerable 

population.

Keywords

Gastric cancer; Hispanic; Safety-net; Survival

Introduction

In 2017, nearly 25,000 people were diagnosed with gastric cancer in the United States 

(U.S.), 4,000 of which were Hispanic1. Though the overall incidence for gastric cancer is 

decreasing, Hispanics have a higher risk of early onset gastric cancer (age <50 years) and are 

50%-60% more likely to develop gastric cancer than non-Hispanic whites2, 3. The presence 

of environmental and genetic risk factors for gastric cancer, like Helicobacter Pylori and 

CDH mutations, have also been shown to disproportionately affect low socioeconomic status 

and Hispanic individuals, respectively3, 4. Together, these findings make gastric cancer an 

important public health diagnosis in Hispanic patients in the U.S.

Safety-net hospitals (SNHs) provide a significant proportion of health-related services to the 

U.S. Hispanic population5. In the setting of emergent care, Hispanic patients are also more 

likely to present to SNHs when compared to non-Hispanic white patients living in the same 

zip code6. As a result, SNHs provide a significant proportion of gastric cancer care in the 

Hispanic population. Identifying clinical presentation patterns associated with gastric cancer 

in Hispanic patients may help SNHs mitigate the already apparent cancer health disparities 

observed in ethnic minorities for other cancers7.

In this study, we use a large mutli-institutional database to compare presentation patterns, 

treatment, and survival outcomes of Hispanic patients with gastric cancer at both SNHs 

and their affiliated academic medical centers (AMCs). We hypothesize that there will be 

important differences in clinical disease presentation among Hispanic patients which may 

lead to actionable targets to improve disease-specific survival.
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Methods

Cohort and variables

Data were collected from the U.S. Safety Net Collaborative (USSNC) gastric cancer 

database, which represents 5 major academic medical centers and their affiliated safety 

net hospitals in the U.S: The University of Texas Southwestern/Parkland Memorial Hospital; 

Emory University/Grady Memorial Hospital; New York University /Bellevue Hospital; the 

University of Miami/Jackson Memorial Hospital; and University of Illinois at Chicago/John 

H. Stroger Jr. Hospital of Cook County. Individual IRB approvals and waivers of informed 

consent for retrospective chart review were obtained at each participating institution prior to 

inclusion in analysis.

Clinicodemographic and pathologic features were collected for each patient and include 

age, race, ethnicity, insurance status, hospital designation, medical history, clinical 

symptoms, cancer stage at diagnosis, diagnostic workup, treatment approach, therapy type, 

perioperative data, surgical pathology, post-operative complications, and follow up data 

including disease-specific survival (DSS). Gastric cancer staging is based on the American 

Joint Committee on Cancer (AJCC) 8th edition. Patients diagnosed with primary gastric 

cancer between January 1, 2012 and December 31, 2014 were included. Patients were 

grouped by self-reported ethnicity (Hispanic or non-Hispanic), and clinicodemographic, 

treatment, and survival data were compared. Subgroup analysis was performed to look 

specifically at Hispanic patients with early onset gastric cancer (defined as age <50 years).

Statistical analysis

Univariate analyses were performed to identify any differences in patient characteristics, 

gastric cancer symptoms, treatment approach, and survival outcomes by AJCC stage in 

Hispanic patients. Nearly all variables included in analysis had minimal missing data 

(<10%), with the exception of primary care provider (PCP) status (11% missing), H. 

Pylori status (24% missing), the presence of peptic ulcer disease (14% missing), metastatic 

disease identified on laparoscopy (85% missing), and initial stage at diagnosis (19% 

missing). Independent two-sample Student’s t-tests were used for continuous variables, 

while Chi-Squared tests (or Fisher Exact when appropriate with cell counts < 5 events) were 

used for categorical variables. Continuous data were evaluated for distribution normality 

by histogram and Shapiro-Wilk test (P <0.05 indicating non-normal distribution). Non-

normally distributed continuous variables were then analyzed using Mann-Whitney U-tests 

for significance, when indicated. A variable had to be significant on univariable analysis 

between ethnic groups with P <0.05, or known to impact patient survival (i.e., gastric cancer 

stage) in order to be included in Cox-proportional hazards modeling. Kaplan-Meier analyses 

were performed to generate survival graphics, with log-rank tests utilized to assess for 

significance. Cox-Proportional hazards models with time-dependent covariates were used to 

confirm the finding that ethnicity and patient age were not associated with DSS. A P <0.05 

was considered significant. All statistical analysis was performed using SPSS v21.0.0.0 

(IBM Inc. Armonk, NY).
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Results

Hispanic versus non-Hispanic gastric cancer

Seven hundred and ninety-seven patients were included, 578 (72.5%) of which were 

non-Hispanic and 219 (27.5%) who were Hispanic (Table 1). Significant demographic 

differences were observed between the two ethnic groups, with Hispanic patients more 

frequently seeking care at SNHs (66 vs 39%), more likely to be uninsured (32 vs 17%), and 

less likely to have U.S. citizenship (41 vs 66%; all P <0.05). Hispanic patients were also less 

likely to have a primary care provider (PCP) (46 vs 75%; P < 0.05), and among the entire 

cohort, patients without a PCP were more likely to be diagnosed in the ED (65 vs 29%, P 
<0.001), more likely to present to the ED with abdominal symptoms within 6 months prior 

to diagnosis (32 vs 19%, P <0.001), and more likely to be diagnosed with metastatic disease 

on presentation (62 vs. 44%, P <0.001). Notably, Hispanic patients were twice as likely to 

present with early onset gastric cancer (28% vs 15%), and were more frequently diagnosed 

in the emergency room (54% vs 37%) with both abdominal pain and weight loss (44% vs 

31%; all P <0.05). When comparing SNHs versus AMCs, similar disparities were seen. SNH 

patients were more likely to be diagnosed in the ED with gastric cancer (61% vs 25%; P 
<0.001) and more likely to be uninsured (41% vs. 4%; P <0.001).

In terms of radiographic tumor characteristics, Hispanic and non-Hispanic patients had 

similar tumor sizes, lymph node involvement, and evidence of metastases (Table 2). 

However, Hispanic patients were significantly more likely to present with antral/body 

tumors (71 vs 60%). Rates of staging laparoscopy were similar, but low (17 vs. 15%, 

P=0.433); however, when performed, Hispanic patients more frequently had metastatic 

disease identified (64 vs 43%; P=0.039). As a result, on initial clinical assessment, Hispanic 

patients were more frequently defined as metastatic (58 vs 45%), and had a trend toward 

more advanced AJCC stage at diagnosis.

Treatment characteristics by AJCC stage and ethnicity were similar between the two groups 

(Table 3). The majority of stage I gastric cancer patients were treated with surgery alone 

in both Hispanics and non-Hispanics (50 and 61%, P=0.147). Similarly, both Hispanic and 

non-Hispanic Stage II and Stage III patients were frequently treated with both surgery and 

chemotherapy (80 vs 56% for Stage II; 56 vs 53% for Stage III), while Stage IV patients 

were often treated with systemic chemotherapy (59 vs 58%; P=0.996). When comparing 

SNHs versus AMCs, treatment characteristics for stage I-III gastric cancer were again 

similar, with the exception of stage IV patients, who were slightly more likely to undergo 

systemic therapy alone at SNHs (40% vs. 37%; P=0.029).

Among patients treated with surgical intervention, Hispanic patients exhibited similar rates 

of curative intent surgery (88 vs 92%), partial gastrectomy as the operation of choice (45 vs 

45%), and D2 lymphadenectomy (75 vs 83%) (Table 4; all P>0.05). On pathology, the rates 

of nodal involvement (59 vs 55%), perineural invasion (38 vs 47%), signet cell histology 

(55 vs 46%), advanced T stage (54 vs 48%), poorly differentiated histology (76 vs 64%), 

and histologically negative (R0) margin (83 vs 87%) were similar (all P>0.05). The only 

significant differences observed were in non-Hispanic patients, who were more likely to 
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undergo surgery alone without systemic therapy (36 vs 22%) and receive a blood transfusion 

during surgery (12 vs 5%; both P<0.05).

Early onset Hispanic gastric cancer

Sixty-one (28%) Hispanic patients presented with early onset gastric cancer, which was 

twice as prevalent as early gastric cancer in non-Hispanic patients. Table 5 shows the 

clinicopathologic features of Hispanic patients stratified by age. Patients in the early onset 

gastric cancer group had a higher proportion of signet cell histology (62 vs 40%; P=0.013) 

and were found to have metastatic disease at the time of diagnostic laparoscopy (100% vs 

56%; P=0.02) and pathologically positive nodes at the time of curative surgery (75 vs 52%; 

P=0.002) than those presenting at a later age. Early onset Hispanic gastric cancer patients 

were more likely to receive care at SNHs (79 vs 61%), more likely to be uninsured (43 

vs 27%), but significantly less likely to have a dependent functional status or diagnosed 

medical comorbidities such as hypertension, diabetes, prior cardiac event, alcohol abuse, or 

smoking than their older counterparts (Table 5).

Survival

DSS was similar by AJCC stage in both Hispanic and non-Hispanic patients (Fig. 1). 

The median survival for Stage I gastric cancer in both ethnic groups was not reached 

at 5 years, while the median survival for Stage II was not reached in non-Hispanics 

but 51 months (mo.) in Hispanics (P=0.997). Similarly, the median survival for Stage III 

gastric cancer was 29 mo. in non-Hispanics and 18 mo. in Hispanics (P=0.773), while the 

median survival for Stage IV was 11.5 mo. in non-Hispanics versus 8.5 mo. in Hispanics 

(P=0.1). On multivariable Cox Regression, advanced AJCC stage (HR 2.97 [1.34-6.61]), 

nodal positivity (HR 2.25 [1.22-4.15]), and obtaining an R0 margin (3.22 [0.41-25.08]) 

remained independent predictors or DSS (Table 6), while the impact of hospital type 

and chemotherapy administration lost significance when controlling for stage (HR 0.51 

[0.22-1.19]). There were no observed differences in the DSS by AJCC stage between early 

onset Hispanic gastric cancer patients and Hispanic patients over 50 years of age (Fig. 

2A-D).

Discussion

The incidence of gastric cancer in the Hispanic population is rising, especially among young 

Hispanic men8. Since a large percentage of Hispanic patients receive medical care at SNHs5, 

SNHs are in the unique position to significantly improve gastric cancer outcomes in the 

U.S. Hispanic population by not only identifying at-risk patients early, but also defining 

prognostic features. In this study, we show that when compared to non-Hispanic patients, 

Hispanic patients more frequently present with early onset gastric cancer and more often 

exhibit symptoms (abdominal pain and weight loss). Furthermore, we show that despite 

being healthy without medical comorbidities, young Hispanic patients often present to SNHs 

emergency rooms with advanced or metastatic gastric cancer. Among the entire cohort, 

Hispanic patients were less likely to have a PCP than non-Hispanic patients, and patients 

without a PCP more frequently presented to the ED with abdominal symptoms and were 

more likely to be diagnosed with metastatic disease. These results suggest that for any 
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Hispanic patient presenting to the emergency room with abdominal pain and weight loss, 

gastric cancer should be considered on the differential even in the presence of a healthy 

medical profile. It also argues that improved access to PCPs may help identify early stage 

gastric cancer in an at-risk Hispanic population.

The prevalence of advanced or metastatic gastric cancer in the Hispanic population in this 

study is concerning, yet the etiology is still poorly understood. Other groups have shown 

that age, sex, socioeconomic status, diet, and country of origin are all associated with 

gastric cancer location, histology, and incidence, and therefore should be considered during 

diagnosis and management9,10. Unfortunately, very few of the patients in our database 

had documented testing for CDH mutations. However, CDH mutations have recently been 

shown to be more prevalent in the Hispanic population and may contribute to the aggressive 

phenotype2. While this has important implications for surgical management, patient and 

family screening guidelines are not yet well established. Finally, H. Pylori infection is 

another well-defined risk factor for gastric cancer, though in this cohort H. Pylori was less 

prevalent in Hispanic patients. Consequently, a thorough workup of Hispanic patients with 

gastric cancer should include consideration of all of these factors (age, sex, socioeconomic 

status, diet, country of origin, H. Pylori, and CDH mutation status).

The present study shows that when controlling for AJCC Stage, Hispanic patients have 

similar DSS when compared to non-Hispanic patients. In this cohort, hospital designation 

and insurance status are also not associated with DSS when controlling for cancer stage. 

These results are encouraging, as it shows that SNHs are achieving equitable outcomes when 

compared to academic medical centers. Furthermore, since ethnicity does not independently 

impact outcomes, efforts focused on outpatient screening and early-stage diagnosis may 

directly improve gastric cancer outcomes in both Hispanic and non-Hispanic patients. 

Though there were only a small number of patients, our data also show that Hispanic 

patients with early-stage gastric cancer have similar DSS to older Hispanic patients with 

gastric cancer when controlling for stage. While this should be interpreted with caution 

given the small number of patients, this further suggests that diagnosis at an earlier stage 

(and a higher index of suspicion in young Hispanic patients) has the potential to improve 

survival outcomes.

There are several limitations of our study that should be considered. First, this was a 

multi-institutional study, and we could not control for institutional differences in SNH 

resources. In fact, each of the SNH in the US SNC is closely affiliated with an academic 

medical center, and many faculty hold dual appointments. Admittedly, this may reduce the 

generalizability of our findings to other public hospital systems or community hospitals. 

Second, the results indicating a high rate of metastases on staging laparoscopy in Hispanics 

with early-onset gastric cancer must be interpreted with caution, as overall rates of staging 

laparoscopy were low. Additional information regarding criteria and selection for staging 

laparoscopy is needed to draw a definitive conclusion in these age-dependent cohorts. Third, 

given the retrospective design of this study, associations but not causal relationships can be 

defined. Finally, although our study included nearly 800 patients, only a small number of 

patients with early onset Hispanic gastric cancer could be evaluated, limiting the number of 

patients included in this important subgroup.
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Conclusion

A high index of suspicion for gastric cancer is needed in previously healthy, young 

Hispanic patients who present to the emergency room with abdominal pain and weight loss. 

While Hispanic patients more frequently present with early-onset gastric cancer and more 

advanced disease, disease-specific survival by stage is similar to non-Hispanics. Efforts to 

improve outpatient support and screening in high-risk Hispanic individuals may improve 

outcomes in this population.
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Fig. 1 –. 
Disease-Specific Survival, by ethnicity and stage. Kaplan-Meier survival analysis showing 

disease-specific survival by ethnicity and AJCC stage. While AJCC staging adequately 

prognosticates survival, there was no difference in disease-specific survival between 

Hispanics and non-Hispanics. NH = non-Hispanic. H = Hispanic.
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Fig. 2 –. 
Disease-Specific Survival in early onset Hispanic gastric cancer. Stage I (A), Stage II (B), 

Stage III (C) and Stage IV (D) Kaplan-Meier survival analysis comparing early onset gastric 

cancer in Hispanic patients to Hispanic patients over 50 years of age. NH = non-Hispanic. H 

= Hispanic.
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