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ABSTRACT

Purpose: Spatial analysis was performed examining Bexar County, Texas primary liver cancer incidence patterns for the period 1995 to 2006. 

Methods: A small area analysis was conducted using age-, sex- and race-standardized incidence rates for census tracts in Bexar County, Texas over three time periods: 1995–1998, 1999–2002, and 2003–2006. An additional analysis was performed using age-, sex- and ethnicity-standardized incidence. Both the Local Indicator of Spatial Autocorrelation (LISA) statistic and spatial scan statistic methods were used to assess geospatial clustering of the tract-level standardized cancer incidence rates. Localized rate comparisons were performed using first- and second-order spatial adjacency of census tracts for cluster regions identified from the spatial scan statistic analysis. The distribution of incidence rates for census tracts that overlapped known halogenated hydrocarbon plumes were statistically compared to non-overlapping census tracts using the Wilcoxon rank sum test.

Results: A total of 1,403 incident liver cancer cases diagnosed between 1995 and 2006 were included in a database file supplied by the Texas Cancer Registry. Of these cases, 35 cases were excluded because of missing age, sex, or ethnicity information or because the recorded residence was outside of Bexar County, yielding 1,368 evaluable cases. 

For the geospatial analysis, with the LISA method, a total cancer cluster was found in the area between Interstate-35 and Interstate-10 on the east side of downtown San Antonio over the three time periods. However, this area did not show significant clustering when analyzed with the spatial scan statistic method. In contrast, both the LISA and spatial scan statistic methods identified a consistent liver cancer cluster in the area west of Downtown San Antonio. There was a slight shift westward and southward for this cluster over the 1995 to 2006 period. Localized rate comparisons for this liver cancer cluster showed significant differences (p<0.001) with the rest of the county using both first- and second-order spatially neighboring census tracts. We observed approximately the same cluster area with higher than expected occurrence of primary liver cancer when the age-, sex- and ethnicity-standardized rates were used instead of age-, sex- and race-standardized rates. 

For patients diagnosed with cancer in 1999–2002, the median standardized liver cancer incidence rate was 12.8/100,000 for the census tracts that overlapped the 1999–2000 halogenated hydrocarbon plume area compared to 4.6/100,000 for the tracts not that did not overlap the plume. In contrast, the median standardized total cancer incidence rate was 375.8/100,000 for census tracts that overlapped the plume area which was similar to 401.9/100,000 rate for the census tracts that did not overlap the plume area. For patients diagnosed with cancer in 2003–2006, the median liver cancer rate was 20.1/100,000 and 7.8/100,000 for the plume and non-plume tracts, respectively. Likewise, for the same patients, the median total cancer incidence rates were 358.1/100,000 and 420.1/100,000 for plume and non-plume tracts, respectively. The liver cancer rate appeared to increase over time while the total cancer rate did not. When analyzing more recent 2005 TCE plume data, the relative differences between plume and non-plume census tract incidence rates remained roughly the same as the rates using the 1999–2000 plume information. 

Conclusions: For Bexar County, there was evidence of spatial clustering of primary liver cancers in the area west of Downtown over the years 1995–2006. Clustering of total cancers was not evident. Standardized liver cancer rates appeared higher for census tracts that overlapped plume areas with detectable groundwater halogenated hydrocarbons. 
Recommendations: Recognizing the inherent limitations of ecologic analyses, ultimately, an analytic case-control study of primary liver county incidence in Bexar County would more definitively assess the impact of a number of putative risk factors, including detailed individual information on hepatitis B and C infection characteristics, chronic alcohol use, diabetes and nonalcoholic steatohepatitis (NASH), and mycotoxin exposure.

