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The impact of race and ethnicity on survival characteristics in non-pancreatic gastrointestinal tract neuroendocrine tumors

is understudied. We evaluated the survival outcomes and racial/ethnic disparities in the gastrointestinal tract

neuroendocrine tumors, including the esophagus, stomach, small intestine, colon, rectum, and appendix. Survival trends

were determined among three groups: Hispanic, non-Hispanic White, and non-Hispanic Black. We analyzed a large

national database and found that race/ethnicity is an independent prognostic factor in patients with gastrointestinal

neuroendocrine tumors. Hispanic patients had better overall survival than non-Hispanic White patients, whereas non-

Hispanic Black patients had favorable cause-specific survival compared to non-Hispanic White patients. This survival

disparity can be attributed to differences in the site of origin, age, and stage at presentation between various

race/ethnicity. Understanding these differences between race and ethnicity is needed to reduce disparities in cancer

outcomes.
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1. Introduction

Neuroendocrine tumors are rare and heterogeneous type of tumors caused by the malignant transformation of the

neuroendocrine cells of many different organs . Gastrointestinal neuroendocrine tumors constitute approximately 60% of

all neuroendocrine tumors, with the small intestine being the most frequent site of origin, followed by the rectum, colon,

and stomach . Each anatomical location has distinct clinical, pathological characteristics, treatment response, and

prognosis .

The worldwide burden of neuroendocrine tumors, and more specifically gastrointestinal tract neuroendocrine tumors, has

increased over the last several decades due to increased use of diagnostic and screening studies (endoscopy, computer

tomography, etc.), immunohistochemical sensitivity, and awareness in physicians . According to Surveillance,

Epidemiology, and End Results (SEER), the incidence rate of neuroendocrine tumors has increased from 1.09/100,000 to

6.9/100,000 , and the small intestine and rectal neuroendocrine tumors incidence rate has risen more than

other gastrointestinal tract neuroendocrine tumors . Besides the increased usage of diagnostic tests, other risk factors

associated with the development of gastrointestinal tract neuroendocrine tumors include diet, environmental exposures,

and use of profound acid suppression by proton pump inhibitors . Although the annual incidence of gastrointestinal tract

neuroendocrine tumors has been increasing worldwide, prognostic factors related to survival outcomes are not well

described. In contrast, racial disparities have been associated with variable survival outcomes in solid malignancies,

including pancreatic neuroendocrine tumor, prostate, colorectal, and female breast neoplasms . To date, the

impact of race and ethnicity on non-pancreatic gastrointestinal tract neuroendocrine tumors has not been well studied.

2. Discussion

This study used the SEER database to examine the largest series of patients with gastrointestinal tract neuroendocrine

tumors, comparing their survival outcomes based on race/ethnicity. The current analysis is unique as it includes detailed

information about the Hispanic population with gastrointestinal neuroendocrine tumors, as this group had limited

information in prior reports. The result indicates that Hispanic patients had better overall survival than non-Hispanic White

patients, while non-Hispanic Black patients had better cause-specific survival than non-Hispanic White patients. This

difference persisted after adjusting for potential confounding factors. The lower survival in non-Hispanic White patients

was observed despite increased use of surgical, radiation, and chemotherapy treatment modalities. The variables that

explain these differences include the site of origin, rate of metastases at presentation, stage of the disease, and age of the

non-Hispanic White population compared to the rest.
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There were significant racial/ethnic differences identified in the pattern of gastrointestinal neuroendocrine tumors in the

present study. The Hispanic patients were significantly younger than other ethnicities at the time of the presentation. Non-

Hispanic White patients had a higher frequency of small intestine and colon neuroendocrine tumors, while non-Hispanic

Black patients had a higher rate of rectal neuroendocrine tumors. Our results corroborate results from older studies that

showed the small intestine neuroendocrine tumor had a higher rate of metastasis at presentation, while stomach and

rectal neuroendocrine tumors were present with localized disease . Similarly, colon neuroendocrine tumors had higher

tumor grade and behaved more aggressively than rectal neuroendocrine tumors. Yao et al., evaluated the patients from

the SEER database diagnosed between 1973 and 2004 and found that rectal neuroendocrine tumors were frequent in

Black patients . Hauso et al. compared the Norwegian Registry of Cancer and SEER databases for the patients with

neuroendocrine tumors reported in 1993–2004 to assess the racial differences. They found that the incidence of the rectal

neuroendocrine tumor was found to be three- to six-fold higher in Black patients than Caucasians . The biological or

genetic reasons for the racial differences in age of onset and the site of origin of the gastrointestinal neuroendocrine tumor

are unknown at this time.

We then performed multivariable survival analysis to identify independent predictors of overall survival and cause-specific

survival. Significant factors of survival included age, sex, race, primary tumor site, tumor histology, marital status, tumor

size, previous treatments, disease stage, and tumor grade. This confirmed results from a previous analysis that showed

worse cause-specific survival in gastrointestinal tract neuroendocrine tumors patients with a lack of insurance, higher

tumor grade, greater tumor size, and metastatic disease . With regard to the racial/ethnic differences on overall survival

and cause-specific survival associated with gastrointestinal tract neuroendocrine tumors, we found that Hispanics and

non-Hispanic Black patients had better survival outcomes than non-Hispanic White patients. The subgroup analysis based

on the primary site showed that non-Hispanic Black patients had better cause-specific survival in the small intestine

neuroendocrine tumor compared to non-Hispanic White patients. A study from the United States Neuroendocrine Tumor

Study Group with a multi-institutional database reported on the effect of racial disparities on clinical outcomes in 1143

patients surgically-resected gastroenteropancreatic neuroendocrine tumors. They compared the non-Hispanic White and

non-Hispanic Black patients only and did not include the Hispanic patient population. It showed better disease-free

survival in non-Hispanic Black patients despite having a higher lymph node involvement . Another study from Shen et

al. used SEER and SEER-Medicare databases to describe racial differences in the incidence and survival of patients with

all distant-stage neuroendocrine tumors. Compared to our results, the authors identified that Blacks have a higher

incidence of neuroendocrine tumors and worse overall survival rate . However, our study as well their data clearly show

that neuroendocrine tumor is a heterogeneous disease, and site of origin plays an important role in survival outcomes.

The difference was observed in that study, and our results can be attributed to our analyses focusing on non-pancreatic

gastrointestinal neuroendocrine tumors, while they focused on all various types of neuroendocrine tumors, which is a

heterogeneous population. Our analysis adds to the literature by assessing the impact of confounding factors on race and

ethnicity. This survival disparity may be explained by genetic variations among race/ethnicity, but such information is

lacking due to the low incidence of this disease .

This study has several limitations. Underreporting is a potential limitation of retrospective database studies, which might

lead to selection bias. There is no patient-level socioeconomic information, and county-level information is not able to

provide the socioeconomic status of the individual patients, which may have a significant effect on the patient’s survival.

Other clinical details such as comorbidity, family and social histories, concurrent medications, and molecular

characteristics are not accessible on the SEER database, which may impact survival outcomes. Information on disease

recurrence recurrent information is also unavailable.

3. Conclusions

This study suggests that race and ethnicity are important prognostic factors for survival outcomes in gastrointestinal tract

neuroendocrine tumors. Hispanic patients had a more favorable overall survival rate than non-Hispanic White patients,

whereas non-Hispanic Black patients had better cause-specific survival compared to non-Hispanic White patients. This

survival disparity can be attributed to differences in the site of origin, age, and stage at presentation between various

races/ethnicities.
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