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Introduction

Squamous cell carcinoma of the anus (SCCA) constitutes 
2.4% of gastrointestinal cancers. An estimated 7,210 new 
cases and 950 deaths in the United States are predicted for 
2014 (1). Both the incidence and mortality of anal cancer 
has been increasing in the U.S. with an annual percentage 
change of 1.9% and 3.6%, respectively (1).

Current standard of care for patients with non-metastatic  

SCCA is chemoradiotherapy with mitomycin and 
5-fluorouracil (1). This is based on findings of the EORTC 
trial that investigated the addition of mitomycin/5-fluorouracil 
to the traditional radiotherapy (RT) regimen and found an 
increased rate of complete remission (80% vs. 54%) (2). Ajani 
et al. (3) investigated the replacement of mitomycin with 
cisplatin, but found no improvement in disease-free survival 
and higher rates of colostomy in the cisplatin group. 
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Blacks have higher annual percentage increases in 
incidence and mortality of SCCA compared to whites  
(2.3 vs. 2.0 and 4.4 vs. 3.6, respectively) (1). Furthermore, 
blacks with SCCA suffer from lower survival rates 
compared to whites [5-year relative survival (RS) 56% vs. 
67%]. It is unclear whether the inferior survival rates are 
due to disparities in cancer care in these patients. Thus, we 
conducted this study to evaluate disparities in receipt of RT 
and survival in patients with non-metastatic squamous cell 
carcinoma.

Methods

Data source

We used the Surveillance, Epidemiology, and End Results 
(SEER) program database to identify patients with 
SCCA diagnosed between 1998 and 2008 (4). The SEER  
18 database is a population-based cancer database sponsored 
by the National Cancer Institute that collects high-quality 
incidence and survival data from several cancer registries 
throughout the United States (4). The SEER program’s 
standard for case ascertainment is 98%, and this goal is 
achieved by conducting rigorous quality control studies every 
other year (5). The SEER database covers approximately 
28 percent of the US population overall and 26 percent of 
African Americans (4). We gathered data using registries 

from the following areas: Atlanta, Connecticut, Detroit, 
Hawaii, Iowa, New Mexico, San Francisco-Oakland, Seattle-
Puget Sound, Utah, Los Angeles, San Jose-Monterey, Rural 
Georgia, greater California, Kentucky, Louisiana, New 
Jersey, and greater Georgia.

Study population

We identified a total of 6,695 patients with non-metastatic 
(localized or regional) carcinoma of the anus diagnosed 
between January 1, 1998 and December 31, 2008. We 
defined SCCA as cases with ICD-O-3 histology codes 8051 
through 8081. Inclusion criteria were non-Hispanic black 
or white race and no prior malignancies. American Indian/
Alaska Native and Asian/Pacific Islander patients were 
excluded because of insufficient numbers for meaningful 
analysis. Patients were excluded if their disease was not 
histologically confirmed, their diagnosis was made from 
death certificate or autopsy report, or they had missing 
data for age, marital status, or RT status. Patients receiving 
radioactive implants, radioisotopes, or with unspecified 
mode of radiation were also excluded. The final study 
population was N=3,885 (Figure 1).

Study variables

We assessed the variables age, sex, race, stage, marital status, 

Figure 1 CONSORT (Consolidated Standards of Reporting Trials) diagram.

Non-metastatic SCCA between 
1998–2008 (N=6,695)

Yes
(3,192, 82%)

No
(693, 18%)

Exclude:
• American Indian, Alaska Native, Asian, Pacific 

Islander, Unknown Race [171]
• Hispanic ethnicity [491]
• Multiple primaries [2,021]
• Not microscopically confirmed [10]
• Diagnoses made from death certificate or autopsy (0)
• Unknown age [1]
• Unknown marital status [268]
• Unknown radiation status, use of radioisotopes, 

radioactive implants, or radiotherapy NOS [229]

Included (N=3,885)

Receipt of radiotherapy
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and RT status. We dichotomized age as <65 or 65+ years 
old. Marital status separated patients into three groups; 
married (including common law), single (never married), 
and S/D/W/U (separated, divorced, widowed, unmarried 
or domestic partner). Stage was either localized or regional 
based on the LRD stage variable in SEER (6). We divided 
treatment groups into those who received RT (beam 
radiation only) and those who did not (including those who 
refused RT). 

Statistical analysis

We used univariate logistic regression to assess the relationship 
between independent variables and receipt of RT and reported 
unadjusted odds ratios (ORs). To adjust for covariates we used 
a multivariate logistic regression model and reported adjusted 
ORs. These statistical analyses were performed using Stata 
13.0 (StataCorp, College Station, TX, USA). 

We calculated 1- and 5-year RS rates using survival 
sessions in the SEER*Stat program (7). RS is a population-
based measure of net-survival calculated as a ratio of the 
proportion of observed survivors (all causes of death) in our 
study population to the proportion of expected survivors in 
a group of individuals matched by age, sex, race, and year. 
The use of RS is based on the assumption that death from 
anal cancer is a negligible proportion of deaths in the general 
population, a reasonable assumption for a relatively rare 
cancer such as SCCA (8). We calculated hazard ratios (HRs) 
while adjusting for each covariate using Cox proportional 
hazards model in the CanSurv software package (9). 

Results

Patient characteristics and factors associated with receipt of RT

A total of 3,885 patients (Figure 1) were identified with 
SCCA as the first primary cancer that met our inclusion 
criteria. The median age at diagnosis was 56 years old, 30% 
were 65+ years old [1,176], 42% were male [1,633], 12% 
were black [469], and 38% had regional disease at the time 
of diagnosis [1,485]. See Table 1 for details. 

Factors associated with receipt of RT

Of the patients studied, 3,192 (82%) received RT. A 
significant racial difference existed between whites and 
blacks with 83% of whites and 78% of blacks receiving RT. 
After adjusting for covariates age, sex, marital status, and 
stage, black patients were less likely to receive RT compared 
to whites (adjusted OR 0.781; 95% CI: 0.611–0.999;  
P=0.049). Older patients (65+ years) were less likely to 
receive RT compared to younger patients: 80% vs. 83% 
(adjusted OR 0.71; 95% CI: 0.59–0.86; P<0.001), and 
females were more likely to receive RT compared to males: 
85% vs. 78% (adjusted OR 1.54; 95% CI: 1.28–1.85; 
P<0.001). Single patients and those with localized disease 
were also less likely to receive RT compared to their 
referent groups. See Table 2 for details.

Factors associated with RS

Among patients receiving RT, black patients had worse RS 
at 1 and 5 years compared to whites (1-year RS 88.4±1.8 vs.  
93.0±0.5, P<0.005; 5-year RS 65.7±2.8 vs. 75.8±1.0, 
P<0.001). Older patients had worse RS than those <65 years 
old (1-year RS 88.0±1.2 vs. 94.3±0.5, P<0.001; 5-year RS 
70.3±2.1 vs. 76.4±1.0, P<0.005). Males had worse RS at 1 
and 5 years compared to females (1-year RS 90.0±0.9 vs.  
94.2±0.6, P<0.001; 5-year RS 68.8±1.5 vs. 78.6±1.2, P<0.001).

Factors associated with survival: Cox model analysis

In order to assess RS while adjusting for covariates, Cox 
proportional hazards model was used. In this analysis, 
blacks had worse RS compared to whites (adjusted HR 1.35; 
95% CI: 1.13–1.63; P=0.001). Older patients had worse RS 
compared to those <65 years old (adjusted HR 1.65; 95% 
CI: 1.41–1.94; P<0.001), and males had worse RS compared 
to males (adjusted HR 01.53; 95% CI: 1.31–1.78; P<0.001). 
See Table 3 for details.

Table 1 Patient characteristics by receipt of radiotherapy 

Characteristics
None (n=693),  

n [%]
RT (n=3,192),  

n [%]
Total  

(n=3,885)

Age at diagnosis  
(65+ years)

234 [34] 942 [30] 1,176

Sex (male) 355 [51] 1,278 [40] 1,633

Race (black) 101 [15] 368 [12] 469

Marital status

Single 257 [37] 961 [30] 1,218

Other (S/D/W/U) 178 [26] 897 [28] 1,075

Stage (regional) 154 [22] 1,331 [42] 1,485

RT, radiotherapy; S/D/W/U, separated/divorced/widowed/
unmarried or domestic partner.
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Discussion

Receipt of RT

Since the release of the Institute of Medicine’s landmark 
report, Unequal Treatment: Confronting Racial and Ethnic 
Disparities in Health Care, increased attention has been 
directed toward healthcare disparities in the United States (10).  
Much of this attention has been aimed at disparities 
affecting blacks (11). Lower treatment rates are found 
among black patients for various cancers (11-14). These 
disparities may arise from a number of sources including 
lower SES (10). In the majority of studies that controlled 
for SES, disparities in treatment significantly diminished 
after adjustment, but persisted nonetheless (10). This makes 
it likely that, in addition to SES, sociocultural factors or 
provider biases are playing a role in their lower rates of 
treatment. 

Additionally, older patients and men received lower 
rates of RT compared to younger patients and females. 

This is consistent with a study by Asch et al that assessed 
receipt of care according to age and sex and found that 
older patients (52% vs. 58%) and males (52% vs. 57%) were 
both less likely to receive recommended care (15). While 
older patients are eligible for Medicare and may see fewer 
access related barriers, they also have greater incidence of 
potentially RT-limiting comorbidities such as anemia (16). 
Age-related disparities in treatment of other cancers have 
been documented (17,18).

Survival 

Our finding of worse RS among blacks matches the 
disparity noted in a recent study where blacks had a lower 
5-year RS rate compared to whites (56% vs. 67%) (1). 

Table 3 Cox proportional hazards adjusting for age, sex, race, 
marital status, stage, and radiotherapy status

Variable HR 95% CI P value

Age

<65 years Ref

65+ years 1.652 1.410–1.937 0.000

Sex

Female Ref

Male 1.528 1.310–1.782 0.000

Race

White Ref

Black 1.354 1.125–1.629 0.001

Marital status

Married Ref

Single 1.620 1.348–1.946 0.000

Other (S/D/W/U) 1.777 1.478–2.138 0.000

Stage

Localized Ref

Regional 2.427 2.102–2.802 0.000

Radiotherapy

RT Ref

None 1.220 1.013–1.470 0.036

Ref, reference; RT, radiotherapy; S/D/W/U, separated/divorced/
widowed/unmarried or domestic partner; HR, hazard ratio; CI, 
confidence interval.

Table 2 Multivariate logistic regression adjusting for age, sex, race, 
marital status, and stage

Variable Adjusted OR 95% CI P value

Age

<65 years Ref

65+ years 0.708 0.587–0.855 0.000

Sex

Female Ref

Male 0.651 0.541–0.782 0.000

Race

White Ref

Black 0.781 0.611–0.999 0.049

Marital status

Married Ref

Single 0.806 0.652–0.996 0.046

Other (S/D/W/U) 0.958 0.771–1.191 0.701

Stage

Localized Ref

Regional 2.528 2.082–3.068 0.000

Ref, reference; RT, radiotherapy; S/D/W/U, separated/divorced/
widowed/unmarried or domestic partner; OR, odds ratio; CI, 
confidence interval.
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Although we did not see a 5-year survival difference in 
our cohort, our multivariate analysis showed greater risk 
of death among blacks (adjusted HR 1.35; P=0.001). This 
same analysis found a greater risk of death among those not 
receiving RT (adjusted HR 1.22; P=0.036), and may be a 
reason black patients had worse survival. 

The men in our study also had worse survival. Bartelink 
et al. identified male sex as a negative prognostic factor in 
SCCA (2). This poorer prognosis may be due to higher 
incidence of HIV/AIDS among males and their subsequent 
increased risk of developing SCCA (19). Thus, male sex 
may act as a proxy for HIV status, an important comorbidity 
leading to lower RS in that group.

Our study has several limitations. One of the major 
limitations is the lack of detail regarding therapeutic 
interventions such as dosage, regimens, missed appointments, 
and delays in initiation of treatment after diagnosis. Also, 
SEER does not collect data on comorbidities, socioeconomic 
status (except at the county level), or data regarding 
important risk factors such as HIV infection, HPV infection, 
and payer status.

In conclusion, there are significant disparities in the 
receipt of RT and survival in patients with non-metastatic 
SCCA. Identification of factors responsible for differences 
in treatment may lead to interventions to reduce disparities 
and improve SCCA outcomes.
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