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Abstract

[bookmark: _GoBack]Background: Racial, ethnic, and socioeconomic factors have been implicated in the variability of survival rates among soft tissue sarcoma (STS). These disparities are multifactorial and may reflect differences in disease biology, access to care, treatment responses, and others. In situations where different racial groups have equitable access to healthcare, healthcare disparities can decrease, and survival gaps can narrow. Differences in survival in STS in racial minorities have been poorly studied. Recognizing the potential impact of such disparities, our study thereby contributes to the ongoing discourse on healthcare equity in STS outcomes.

Methods: We conducted a retrospective analysis of 30 STS patients, stratifying them into Hispanic (H) and non-Hispanic white (NHW) groups at Dignity Health Cancer Institute in Phoenix, Arizona. The Mann-Whitney U test was chosen to compare survival distributions, given the non-normal distribution of our sample. Survival analysis was performed using the Kaplan-Meier method, and the log-rank test was applied to determine statistical significance. All analyses were executed in GraphPad Prism software.

Results: Our cohort comprised 13 (43%) NHW and 17 (57%) H patients. The mean ages were 57.2 years for NHW and 48.9 years for H, with a balanced gender distribution across groups. The most common subtypes of STS in NHW were liposarcoma (n=3, 23.1%), and spindle cell carcinoma (n=2,15.4%). Comparatively, the most common subtypes of STS in H were liposarcoma (n=5, 29.4%) and leiomyosarcoma (n=3, 17.6%). All patients were diagnosed with Stage 4 STS. Treatment modalities differed marginally, with NHW patients undergoing more surgical interventions, while H patients were more frequently administered chemotherapy. Median overall survival from the start of first-line therapy was 412 days for NHW and 500 days for H patients. Despite the longer median overall survival observed in Hispanics, the intergroup difference did not reach statistical significance (P = 0.68).

Conclusions: The similar survival times between H and NHW STS patients at our institution may hint at an equitable provision of care across racial demographics in a relatively controlled single-center experience. However, the trend of extended survival in the Hispanic group, while not statistically confirmed, raises questions that merit further inquiry. This study serves as a preliminary exploration into racial disparities in STS, advocating for larger-scale research with more diverse patient populations. Further studies are essential to understand these findings and identify and optimize factors contributing to narrowing the survival gap in minorities, with the goal of improving STS prognosis for all racial groups.


Introduction 
Soft tissue sarcomas (STS) are a group of rare malignant tumors originating from soft tissues, including fat, muscle, nerves, and blood vessels.1 Despite their rarity, they represent a significant health challenge due to their high morbidity and mortality rates.2 Racial, ethnic, and socioeconomic factors have been implicated in the variability of survival rates among STS patients. These disparities are multifactorial and may reflect differences in disease biology, access to care, treatment responses, and other factors.3

Soft tissue sarcomas comprise only about 1% of all adult cancers, with an estimated 13,000 new cases in the United States annually.4 While advancements in treatment have been made, the prognosis for patients with STS remains poor, with a five-year survival rate of only around 50%.5 Furthermore, research has shown that certain racial and ethnic groups are disproportionately affected by STS, with differences observed in incidence, stage at presentation, and overall survival.6,7 In situations where different racial groups have equitable access to healthcare, healthcare disparities can decrease, and survival gaps can narrow.8 Yet, differences in survival in STS among racial minorities have been poorly studied. Recognizing the potential impact of such disparities, our study contributes to the ongoing discussion on healthcare equity in STS outcomes. Understanding these disparities is crucial for developing effective strategies to reduce the burden of STS in vulnerable populations.

Previous research has suggested that racial, ethnic, and socioeconomic factors play a significant role in the variability of survival rates among STS patients.3,6,7 These disparities may reflect differences in disease biology, access to care, treatment responses, and other factors. While several studies have investigated these disparities in other cancers, few have focused specifically on soft tissue sarcomas, and even fewer have examined the Hispanic population. Our study aims to address this gap by conducting a retrospective analysis of 30 STS patients, stratifying them into Hispanic (H) and non-Hispanic white (NHW) groups at Dignity Health Cancer Institute in Phoenix, Arizona.

Methodology 
We conducted a retrospective analysis of 30 STS patients, stratifying them into H and NHW groups at Dignity Health Cancer Institute in Phoenix, Arizona. This study was conducted over a period of three years, from January 1, 2019, to December 31, 2021. Patient data were collected from medical records, including age, gender, STS subtype, stage, treatment modalities, and overall survival. The study adhered to the principles outlined in the Declaration of Helsinki and was approved by the institutional review board (IRB) of Dignity Health Cancer Institute. Informed consent was obtained from all individual participants included in the study.

The inclusion criteria comprised patients diagnosed with STS who received treatment at Dignity Health Cancer Institute during the specified period. Patients were excluded if they had incomplete medical records or if they did not identify as either Hispanic or non-Hispanic white. Patients with other racial backgrounds were excluded from this study due to the focus on comparing these two specific groups. Patient demographics, including age, gender, and ethnicity, were recorded. Disease-specific information such as STS subtype, stage, and treatment modalities were also documented. Overall survival, defined as the time from the start of first-line therapy to death or last follow-up, was calculated for each patient.

Statistical significance was set at p < 0.05. All p-values were two-tailed. The data were expressed as mean ± standard deviation (SD) for continuous variables and as percentages for categorical variables. The sample size was determined based on feasibility and the availability of eligible patients during the study period. The Mann-Whitney U test was chosen to compare survival distributions, given the non-normal distribution of our sample. Survival analysis was performed using the Kaplan-Meier method, and the log-rank test was applied to determine statistical significance. These statistical analyses were employed to evaluate the differences in survival between Hispanic and non-Hispanic white patients. All analyses were executed in GraphPad Prism software, version 9.0.

Results 
Patient demographics
Our retrospective study comprised 30 patients diagnosed with Stage 4 STS, of which 13 (43%) were NHW and 17 (57%) were H patients. The mean ages were 57.2 years for NHW and 48.9 years for H, with a balanced gender distribution across the groups. The most common subtypes of STS in NHW patients were liposarcoma (n=3, 23.1%) and spindle cell carcinoma (n=2, 15.4%). In comparison, the most common subtypes of STS in H patients were liposarcoma (n=5, 29.4%) and leiomyosarcoma (n=3, 17.6%). Treatment modalities differed marginally between NHW and H patients. NHW patients underwent more surgical interventions, while H patients were more frequently administered chemotherapy.

Overall Survival
Median overall survival from the start of first-line therapy was 412 days for NHW and 500 days for H patients. Despite the longer median overall survival observed in Hispanics, the intergroup difference did not reach statistical significance (P = 0.68) (Figure 1).

Figure 1 – Kaplan-Meier survival curve comparing overall survival between NHW and H patients.
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Discussion 
STS are a heterogeneous group of tumors arising from mesenchymal tissue, accounting for approximately 1% of all adult malignancies.1 STSs exhibit considerable variation in histologic appearance, clinical behavior, and response to treatment.1 Our study aimed to investigate the demographic characteristics, tumor subtypes, treatment modalities, and overall survival outcomes of NHW and H patients diagnosed with Stage 4 STS.

In our cohort, we observed a higher proportion of H patients compared to NHW patients. This finding is consistent with previous studies that have reported a higher incidence of STS among Hispanic populations.6,9 Several studies found that Hispanic individuals are more likely to develop STS than NHW individuals, suggesting potential genetic or environmental factors contributing to this disparity.6,9,10 This observed difference in incidence rates may be attributed to variations in genetic predisposition, environmental exposures, lifestyle factors, or disparities in access to healthcare services. Further investigation into the underlying causes of this disparity is warranted to implement targeted interventions aimed at reducing the burden of STS among Hispanic populations.

Regarding tumor subtypes, we found differences in the distribution of STS subtypes between NHW and H patients. Liposarcoma was the most common subtype in both groups, but the prevalence was higher among H patients, followed by leiomyosarcoma. This variation in tumor subtypes may have implications for treatment response and overall prognosis. Differences in the distribution of tumor subtypes among racial and ethnic groups have been reported in previous studies.11 For instance, a study by Hsieh et al. found that leiomyosarcoma was more prevalent among Hispanic patients compared to NHW patients.9 Understanding these differences is crucial for optimizing treatment strategies and improving outcomes for patients from diverse racial and ethnic backgrounds.

Treatment modalities also showed variability between NHW and H patients. NHW patients underwent more surgical interventions, while H patients were more frequently administered chemotherapy. These findings are mirrored in the currently literature, and this discrepancy in treatment approaches may reflect differences in healthcare access, socioeconomic factors, or cultural preferences.12 The observed disparity underscores the need for tailored treatment approaches that consider the unique needs and preferences of different patient populations. Future studies should explore the underlying factors contributing to these disparities and develop interventions to ensure equitable access to appropriate treatments for all patients with STS.

Despite the longer median overall survival observed in H patients, the intergroup difference did not reach statistical significance. This finding contrasts with previous studies reporting poorer outcomes among Hispanic patients with STS.6,9 The lack of statistical significance in our study may be attributed to the small sample size. Further studies with larger cohorts are needed to elucidate the factors contributing to the observed survival differences. Additionally, it is essential to consider the potential impact of socioeconomic status, access to healthcare, and cultural factors on treatment outcomes. Future research should explore these factors in more detail to better understand the complex interplay between race, ethnicity, socioeconomic status, and treatment outcomes in patients with STS.

Our study has several limitations. First, the retrospective design may introduce selection bias. Second, the sample size was relatively small, limiting the generalizability of our findings. Third, our study did not explore the impact of socioeconomic status, access to healthcare, or cultural factors on treatment outcomes. Future studies should address these limitations by employing prospective designs, larger sample sizes, and comprehensive data collection to provide more robust evidence regarding the factors influencing treatment and survival outcomes in patients with STS.

Conclusion
In conclusion, our retrospective study provides insights into the demographic characteristics, tumor subtypes, treatment modalities, and overall survival outcomes of NHW and H patients diagnosed with Stage 4 STS. Further research with larger cohorts is warranted to better understand the factors influencing the observed disparities in treatment and survival outcomes among different racial and ethnic groups. Understanding these disparities is crucial for developing targeted interventions aimed at reducing disparities in STS outcomes and improving overall survival for all patients.

Declarations
Ethics approval and consent to participate: Not applicable.
Consent for publication: Not applicable.
Availability of data and material: Data has been collected from Dignity Health Cancer Institute
Conflict of interests: The authors declare that they have no competing interests.
Financial Disclosures/Funding: Not applicable.
Informed Consent: Not applicable
 

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.























References
	1.	Vodanovich DA, PF MC: Soft-tissue Sarcomas. Indian J Orthop 52:35-44, 2018
	2.	Almas T, Khan MK, Murad MF, et al: Clinical and Pathological Characteristics of Soft Tissue Sarcomas: A Retrospective Study From a Developing Country. Cureus 12:e9913, 2020
	3.	Alamanda VK, Song Y, Schwartz HS, et al: Racial Disparities in Extremity Soft-Tissue Sarcoma Outcomes: A Nationwide Analysis. Am J Clin Oncol 38:595-9, 2015
	4.	Gamboa AC, Gronchi A, Cardona K: Soft-tissue sarcoma in adults: An update on the current state of histiotype-specific management in an era of personalized medicine. CA Cancer J Clin 70:200-229, 2020
	5.	Nagar SP, Mytelka DS, Candrilli SD, et al: Treatment Patterns and Survival among Adult Patients with Advanced Soft Tissue Sarcoma: A Retrospective Medical Record Review in the United Kingdom, Spain, Germany, and France. Sarcoma 2018:5467057, 2018
	6.	Diessner BJ, Weigel BJ, Murugan P, et al: Racial and Ethnic Differences in Sarcoma Incidence Are Independent of Census-Tract Socioeconomic Status. Cancer Epidemiol Biomarkers Prev 29:2141-2148, 2020
	7.	Munnikhuysen SR, Ekpo PA, Xue W, et al: Impact of race and ethnicity on presentation and outcomes of patients treated on rhabdomyosarcoma clinical trials: A report from the Children's Oncology Group. Cancer Med 12:12777-12791, 2023
	8.	Riley WJ: Health disparities: gaps in access, quality and affordability of medical care. Trans Am Clin Climatol Assoc 123:167-72; discussion 172-4, 2012
	9.	Hsieh MC, Wu XC, Andrews PA, et al: Racial and Ethnic Disparities in the Incidence and Trends of Soft Tissue Sarcoma Among Adolescents and Young Adults in the United States, 1995-2008. J Adolesc Young Adult Oncol 2:89-94, 2013
	10.	Fernandez ML: Lifestyle Factors and Genetic Variants Associated to Health Disparities in the Hispanic Population. Nutrients 13, 2021
	11.	Lazarides AL, Visgauss JD, Nussbaum DP, et al: Race is an independent predictor of survival in patients with soft tissue sarcoma of the extremities. BMC Cancer 18:488, 2018
	12.	Bakkila BF, Kerekes D, Nunez-Smith M, et al: Evaluation of Racial Disparities in Quality of Care for Patients With Gastrointestinal Tract Cancer Treated With Surgery. JAMA Netw Open 5:e225664, 2022




image1.png
Survival (%)

Survival from Initial Treatment

100 J=——
 Sr—
50
0 T T T
0 500 1000 1500
Time (days)

—— H(M=17) — NHW (n=13)




