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Abstract

Introduction: Chemoradiation therapy (CRT) is the standard treatment for anal squamous cell 

carcinoma (ASCC) but can have significant treatment related toxicities. Recent studies have 

demonstrated the effectiveness of local excision (LE) for stage I ASCC with comparable oncologic 

outcomes to CRT. We aimed to evaluate this finding in a large population-based database.

Methods: Patients diagnosed with stage I (T1N0M0) ASCC were identified from the 

Surveillance, Epidemiology, and End Results database, 2004-2015. Treatment approach was 

categorized as CRT or LE. Factors associated with treatment approach and cause-specific survival 

(CSS) were analyzed for the entire cohort and after stratification by tumor size (≤1cm and 1-2cm).

Results: Among 883 patients, 56% had ASCCs 1-2cm in size and 77% received CRT. Mean age 

was 60 years, 65% were female, and 89% were White. Factors independently associated with 

receiving CRT were, being female, higher tumor grade, and tumor size 1-2cm. Unadjusted 5-year 

CSS for CRT was 96% while for LE it was 98% (p=0.048). After adjusting for available 

confounders, treatment approach was not associated with worse CSS, however being Black 

(HR=8.7) and uninsured (HR=13.7) were independently associated with worse prognosis. After 

stratification by tumor size, there was still no significant difference in 5-year CSS by treatment 

approach.
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Conclusions: LE was performed in a significant proportion of patients but was not 

independently associated with worse CSS compared to CRT. In appropriately selected patients 

with well differentiated ASCCs ≤1 cm, LE could be an acceptable management option but studies 

measuring outcomes such as local recurrence are needed.
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1. Introduction

Anal squamous cell cancer (ASCC) is a relatively rare malignancy, representing only 0.5 % 

of all new cancer diagnoses in the United States (US). In 2018, 8,580 new cases (2,960 men 

and 5,620 women) of ASCC were diagnosed in the US with an estimated 1,160 deaths 

attributed to it.1 However, its incidence has been on the rise since the 1970s, with an annual 

increase in incidence of 2.2% between 2001-2015 for men and 3.1% for women.2 The 

current National Comprehensive Cancer Network (NCCN) and European Society for 

Medical Oncology guidelines recommend multi-agent chemoradiation (CRT) as the primary 

treatment modality for localized and locally advanced ASCC including stage I disease.3,4

These guidelines are based on several randomized trials5–10 conducted over the last two 

decades to identify the optimal radiation strategy and chemotherapy regimen to treat patients 

diagnosed with ASCC. However, most of these studies included patients with advanced 

tumors and either did not include or had a small number of patients with stage I disease. 

Therefore, the external validity of these trials’ findings for treatment of early stage ASCC 

patients has been contested. Also, while CRT has excellent oncologic outcomes, it is 

associated with significant short and long-term complications that adversely impact patient 

quality of life. As a result of the concerns regarding the generalizability of the clinical trial 

results in stage I patients and CRT related toxicities, alternate approaches such as local 

excision (LE) have been investigated as the primary treatment for stage I ASCC.11–15

Several studies from single institutions or retrospective cohort analyses have found 

comparable rates of survival and disease recurrence in patients treated with LE versus CRT. 

The largest of these cohort studies was by Chai et al. using the National Cancer Database 

(NCDB) and found comparable 5-year overall survival rates of 85% vs. 87% (p=0.93) in 

patients treated with LE vs. CRT, respectively.12 However, the NCDB includes data from 

Commission on Cancer accredited hospitals only and the results may not be generalizable to 

the overall population. Furthermore the primary endpoint in the analysis was overall survival 

(OS), which can be impacted by non-disease related factors such as comorbidities 

particularly since ASCC is usually seen in older patients.

The present study used the National Cancer Institute Surveillance, Epidemiology, and End 

Results (SEER), which is a population-based database and provides information on cause-

specific survival (CSS). We evaluated the patient and tumor related factors associated with 

LE, and compared survival outcomes by treatment strategies in stage I ASCC. We 

hypothesized that CSS would not be different between patients treated with LE vs. CRT in 

stage I ASCC.
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2. Methods

2.1 Study Population

Patients were identified from SEER, which collects population-based cancer data from 18 

SEER cancer registries across the US and accounts for approximately 28% of the US 

population. SEER data are representative of the general U.S. population in regard to 

measures of poverty and education and is considered the standard for data quality given its 

on-going quality control and data monitoring and evaluation programs.16

Patients aged ≥18 years with histologically confirmed stage I (American Joint Committee on 

Cancer 6th edition) squamous cell carcinoma (International Classification of Diseases for 

Oncology-3 codes: 8070-8) of the anal canal (primary site code 211) diagnosed between 

2004 and 2015 were included. Patients were categorized as having received CRT if they 

received chemotherapy and external beam radiation. Patients were categorized as having 

received LE if they received local excision (surgery to primary site codes 20-27) but not 

chemotherapy or radiation. Only patients who received CRT or LE were included in the final 

analyses. This study was reviewed and deemed exempt by the University of Iowa 

Institutional Review Board.

2.2 Study variables

Patient characteristics included age at diagnosis, sex, race/ethnicity, marital status, and 

insurance status (Medicaid, insured, uninsured, unknown), cause of death (ASCC), and vital 

status. Metropolitan residency was categorized based on the US Department of Agriculture’s 

Rural-Urban Continuum Codes.17 These codes categorize counties based on metropolitan 

areas within the county and the degree of urbanization in adjacent counties. Metropolitan 

residency included SEER codes 1-3 and non-metropolitan residency included codes 4-9. 

Tumor characteristics included tumor grade and tumor size which was categorized as ≤1cm 

(Collaborative Stage tumor size 2004 code 1-10, 990, 991) versus >1 to 2 cm (codes 11-20).

2.3 Statistical Analysis

Due to small numbers, on univariate analyses, three patients with unknown race and/or 

unknown metropolitan status were excluded and patients with undifferentiated tumors were 

combined with patients with poorly differentiated tumors. Two-sided student’s t-test was 

used to compare mean age between treatment groups. Two-sided Chi-square tests were used 

to compare categorical patient and tumor factors between treatment groups. Factors with p-

value<0.2 on univariate analyses were included in multivariable logistic regression. The 

proportion of patients per treatment group was calculated for each year in the study period to 

assess treatment trends. Kaplan Meier survival plots and Cox hazard proportions were used 

to analyze CSS for all patients and then stratified by tumor size (≤1 cm versus >1 to 2 cm). 

A p value <0.05 was considered statistically significant. Cases with unknown tumor grade, 

tumor size, insurance status, or metropolitan status were excluded from multivariable 

models. Analyses were conducted in SAS 9.4 (SAS Institute, Cary, NC).
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3. Results

3.1 Overall population and factors associated with treatment.

Among 1033 patients who met the selection criteria, 683 (67%) underwent CRT, 200 (19%) 

LE, and 150 (14%) underwent another treatment and were excluded yielding a final cohort 

of 883 who were managed with either CRT or LE alone. For the overall group the mean age 

at diagnosis was 60 years; 65% were female, and 89% White. Patients who underwent CRT 

(vs. LE) were more frequently female (68% vs. 52%), White (91% vs. 85%), and married 

(46% vs. 37%). They also less frequently had well differentiated tumors (12% vs. 34%) or 

tumors ≤1cm (29% vs. 59%, all p<0.02, Table 1).

After adjusting for age at diagnosis along with all variables associated with treatment on 

univariate analysis, age (OR=1.03, 95% CI: 1.01-1.05) and male sex (OR=1.89, 95% CI: 

1.14-3.08) were associated with increased odds of receiving LE while moderately 

differentiated (OR=0.31, 95% CI:0.19-0.53) and poorly differentiated (OR=0.14, 95% CI: 

0.07-0.29) tumor grades, and tumor size >1 to 2cm (OR=0.34, 95% CI:0.21-0.55) were 

associated with lower odds of receiving LE (all p<0.02, Table 2).

3.2 Cause-specific survival

Kaplan-Meier survival plots for all patients showed a 5-year CSS of 96% for CRT and 98% 

for LE (p=0.048). When stratified by tumor size, CSS was similar between treatment groups 

for both strata. For tumors ≤1cm, 5-year CSS for CRT and LE were 96% and 100%, 

respectively; for tumors >1 to 2cm, survival was 95% and 96%, respectively (Figure 1).

On adjusted Cox regression for the entire cohort, Black race (HR=8.7), and uninsured status 

(HR=13.7) were associated with increased risk of death. LE was not associated with 

significant difference in risk of death (HR=0.48, CI: 0.10-2.32; Table 3).

4. Discussion

In this population-based analysis of patients with stage I ASCC, we observed that 19% of 

patients underwent LE. Patients undergoing LE had smaller and well-differentiated tumors, 

and 5-year CSS that was not different from patients who underwent primary CRT. After 

controlling for available confounding variables, Black race and uninsured status were 

associated with increased risk of death but treatment approach (CRT vs. LE) was not.

The management of ASCC has substantially evolved over the last fifty years. Until the 

reports of Norman Nigro in the 1970’s regarding the efficacy of CRT in treating ASCC, 

abdominoperineal resection was considered the standard of care.18 Following his seminal 

observations, the treatment paradigm for ASCC shifted to CRT and several randomized 

clinical trials were conducted that established multi-agent chemotherapy with radiation as 

the current standard treatment.11–15 This approach has been associated with a 3-year local 

control rate of 62% to 83% and overall survival rate of 70 to 80% depending on the stage of 

disease.7–10 Despite these excellent oncological outcomes, there are significant short- and 

long-term treatment related toxicities associated with these regimens. Major adverse side-

effects include hematologic, dermatological and gastrointestinal toxicities that can occur in 
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up to one-third of patients receiving treatment.19,20 Furthermore, most of the randomized 

trials that were conducted mainly included patients with locally advanced ASCC (Stage II 

and III). Therefore a “one-size-fits-all” strategy particularly for early stage ASCC has been 

increasingly questioned as the appropriate approach to manage these patients. As a result, 

alternative treatment strategies have been evaluated including the use of mono-agent 

chemotherapy and radiation alone. Studies have shown these regimens to have comparable 

oncological outcomes to multi-agent CRT particularly in older patients.21 LE is another 

treatment option particularly for early ASCC if the entire lesion can be removed with 

negative margins without compromising sphincter function. Historically, LE has been 

reported in patients with ASCC with varied outcomes. In a report by Klas et al., twenty-one 

patients with ASCC underwent surgical therapy with a 5-year survival rate of 60% and a 

recurrence rate of 23% at 5-years.13 In a contemporary institutional series of 57 patients 

with stage I ASCC treated with either surgery alone (13 patients) or CRT, local recurrence 

was seen in two patients undergoing LE and was amenable to salvage therapy.14 However, in 

an analysis of 93 patients with stage I ASCC from the Nordic anal cancer database treated 

with either LE or CRT, LE alone was associated with a high local recurrence rate and worse 

survival.22 Therefore, it is likely that outcomes for LE are influenced by patient selection, 

with smaller and well-differentiated tumors having better outcomes. This conclusion is in 

line with the observation that LE in our population cohort was more commonly performed 

for ASCC with more favorable prognostic characteristics.

The prevalence and pattern of LE utilization in stage I ASCC is consistent with results from 

other large database studies from the United States. In a retrospective cohort study assessing 

7223 patients in the NCDB (2003-2013) with Stage I ASCC, 24% patients were treated with 

LE alone.23 The analysis also found that the use of LE alone for the management of stage I 

ASCC had significantly increased over time with no significant impact on overall survival 

compared to CRT. Similarly, a SEER-Medicare study of 190 patients diagnosed with stage I 

ASCC between 1992 and 2009 found that surgery/ablation was used in 23% of their cohort.
11 In this study after adjusting for patient and disease characteristics using propensity score, 

there was no statistically significant difference in survival among patients undergoing 

surgery/ablation compared to CRT.

The current literature including reports from SEER-Medicare, NCDB, and institutional 

cohorts have found LE to have similar survival outcomes to CRT in stage I ASCC. Most of 

these studies however may have been subject to confounding where the favorable tumor 

characteristics in patients undergoing LE may explain the equivalency between treatments in 

unadjusted analyses. In our study, in addition to the SEER-Medicare11 and NCDB studies12, 

similarities in survival by treatment persisted after controlling for available patient, tumor, 

and demographic variables. However, the available covariates were limited and key 

outcomes such as recurrence and sphincter preservation could not be measured. The ongoing 

ACT3 trial within the PLATO protocol from the United Kingdom is comparing recurrence 

rates between surgery alone for stage I anal cancer patients with margins >1mm and post-

surgical highly selective low-dose radiotherapy with chemotherapy for patients with margins 

<1mm.24 Therefore, the current body of evidence does not support changes to clinical 

practice but does highlight the need for clinical trials that can better test the effectiveness of 
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LE versus CRT, especially given that 19% of patients already receive LE as their primary 

treatment.

In our analyses, after controlling for available prognostic factors, Black race and uninsured 

status were the only factors significantly associated with CSS. This suggests that survival in 

stage I ASCC may be influenced by socioeconomic factors and access to healthcare. 

Survival may also be impacted by known risk factors for anal cancer, such as HPV or HIV 

infections and cigarette smoking, which are not collected by the SEER but may have a 

higher incidence in these sub group of patients.25,26 This possibility emphasizes the 

importance of prevention and screening efforts in at-risk patients to decrease disparity in 

survival for stage I ASCC.

Despite ASCC being an uncommon type of cancer, its incidence in the U.S. has increased 

approximately 1.6 times in both men and women from 1988 through 1992 to 2008 through 

2012 and has continued to increase since that time.27 Among high risk population, the 

prevalence of anal high grade intra-epithelial lesions have been found to be 20-30% in men 

who have sex with men and 27% in women positive for human immunodeficiency virus.28,29 

As a result, screening for high risk populations has become common and has been 

recommended by some regional societies.30 Furthermore, in recent years several trials have 

been initiated to determine treatment for precancerous lesions in high-risk populations 

including the Topical or Ablative Treatment in Preventing Anal Cancer in patients with HIV 

and Anal High Grade Squamous Intraepithelial Lesions (ANCHOR)31, and Laser Ablation 

Versus Observation to Prevent Anal Cancer (LOPAC).32 As a result of these trials, it is likely 

that increasingly smaller and earlier stage ASCC will be detected. Therefore, in an era of 

personalized medicine and patient-centered care, a more individualized approach is 

necessary as long as there is empiric evidence supporting it. Hence, despite the current 

recommendations for treating all ASCCs with CRT, there may be an opportunity of 

evaluating less morbid treatment strategies.

The findings of our study need to be considered in the context of the limitations of the SEER 

database that does not include data on disease recurrence, the need for salvage therapy, 

treatment related toxicities, or surgical morbidity. These outcomes need to be evaluated in 

order to make appropriate comparisons between LE and CRT. Additionally, chemotherapy 

and radiation data may be under reported due to treatment increasingly being received 

outside of the hospital setting.33 Furthermore, known risk factors for ASCC such as human 

papillomavirus infection, human immunodeficiency virus infection, and smoking could not 

be controlled for, which may confound the survival results. Despite these limitations this is 

the largest population-based study comparing LE vs. CRT in stage I ASCC in the U.S. and 

analyzed LE separately from other surgical approaches, which has been a limitation of 

previous studies.11,13 The SEER database also distinguishes tumors of the anal canal 

separately from those of the cloacogenic zone, overlapping lesions of the rectum, anus, and 

anal canal, or anal tumors whose location are not otherwise specified. This is an important 

strength of the SEER database as moderately differentiated T1N0 and select T2 tumors of 

the anal margin may be treated by local excision with 1-cm margins.3 Studies of treatment in 

stage I anal cancer where location of the anal canal could not be specified may bias the 
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result towards equivalency in outcomes if anal margin cancers were also included in the 

analysis.13

5. Conclusion

LE was used in 19% of patients with stage I ASCC in this population-based analysis of U.S. 

patients. Patient who underwent LE had smaller and well-differentiated tumors, which may 

account for the similar 5-year CSS to patients treated with CRT. While LE may be a feasible 

option for select patients who cannot tolerate CRT, randomized controlled trials, particularly 

those that evaluate additional oncological outcomes such as disease recurrence, sphincter 

preservation and function and short and long-term morbidity are needed before changes in 

clinical practice can be recommended.
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Figure 1. 
Kaplan Meier cause-specific survival plots for stage I anal squamous cell carcinoma. a) All 

cases; b) tumor ≤1 cm; c) tumor >1 to 2 cm.
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Table 1

Patient and tumor characteristics by treatment in stage I anal squamous cell carcinoma (2004-2015)

N (%)

All (n=883) CRT (n=683) LE (n=200) P value*

Age, mean (SD) 60 (12) 60 (11) 60 (13) 0.74

Sex <0.0001

Female 570 (65%) 68% 52%

Male 310 (35%) 32% 48%

Race 0.01

Black 68 (8%) 6% 12%

White 790 (90%) 91% 85%

Other 22 (2%) 2% 3%

Marital Status 0.02

Married 390 (44%) 46% 37%

Unmarried/unknown 490 (56%) 54% 63%

Insurance 0.51

Insured 597 (68%) 69% 65%

Medicaid 85 (10%) 9% 12%

Uninsured 21 (2%) 2% 3%

Unknown 177 (20%) 20% 20%

Metropolitan residence 0.65

Yes 778 (88%) 89% 88%

No 102 (12%) 11% 12%

Tumor Grade <0.0001

Well differentiated 150 (17%) 12% 34%

Moderately differentiated 301 (34%) 36% 28%

Poorly differentiated/undifferentiated 198 (23%) 26% 10%

Unknown 231 (26%) 25% 28%

Tumor Size <0.0001

≤ 1 cm 313 (35%) 29% 59%

>1 to 2 cm 489 (56%) 61% 37%

Unknown 79 (9%) 10% 4%

Abbreviations: CRT=chemoradiation; LE=local excision; SD=standard deviation

*
Chi2 test excluded unknown values
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Table 2

Odds of locale excision in stage I anal squamous cell carcinoma with adjustment of patient and tumor factors, 

2004-2015 (reference group is chemoradiation therapy)

OR (95% CI) P value

Age 1.03 (1.01, 1.05) 0.01

Sex

Female REF

Male 1.88 (1.14, 3.08) 0.01

Race

White REF

Black 1.45 (0.61, 3.49) 0.40

Other 2.36 (0.66, 8.46) 0.19

Marital status

Married REF

No/unknown 1.48 (0.90, 2.41) 0.12

Tumor Grade*

Well differentiated REF

Moderately differentiated 0.31 (0.19, 0.53) <.0001

Poorly differentiated 0.14 (0.07, 0.29) <.0001

Tumor size

≤1 cm REF

>1 to 2 cm 0.34 (0.21, 0.55) <.0001

Abbreviations: OR=odds ratio; CI=confidence interval.

*
Undifferentiated group excluded due to missing values.
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Table 3

Cox proportional hazards for cause-specific survival in stage I anal squamous cell carcinoma (2004-2015)

HR (95%CI) P value

Treatment

Chemoradiation REF

Local excision 0.48 (0.1, 2.3) 0.36

Age 1.05 (1.0, 1.1) 0.05

Sex

Female REF

Male 2.70 (1.0, 7.3) 0.05

Race*

White REF

Black 8.72 (2.9, 26.7) 0.0001

Marital Status

Married REF

Unmarried/unknown 0.39 (0.1, 1.1) 0.08

Tumor Grade**

Well differentiated REF

Moderately differentiated 1.76 (0.4, 8.5) 0.49

Poorly differentiated 2.48 (0.5, 13.6) 0.30

Tumor Size

≤ 1 cm REF

>1 to 2 cm 1.03 (0.3, 3.1) 0.96

Insurance 0.34

Insured REF

Medicaid 2.39 (0.5, 12.4) 0.30

Uninsured 13.66 (3.1, 59.4) 0.0005

Metropolitan residence

Yes REF

No 1.25 (0.3, 6.1) 0.78

Abbreviations: HR=hazard ratio; CI=confidence interval

*
Other race group excluded due to missing values

**
Undifferentiated group excluded due to missing values
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