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Abstract: Anal Squamous Cell Carcinoma (ASCC) is an HPV-related malignancy with increasing
incidence in high-income economies. Although ethnicity and social deprivation are known to be
risk factors in other malignancies, little is known about socioeconomic status and risk of ASCC. This
is a cross-sectional study following the STROBE Statement. Demographic data from the English
Clinical Outcomes and Services Dataset (COSD) were extracted for all patients diagnosed with ASCC
in England between 2013 and 2018. Outcomes included ethnicity, social deprivation, staging and
treatment. This study included 5457 patients. Incidence increased by 23.4% in 5 years, with female
incidence increasing more rapidly than male incidence (28.6% vs. 13.5%). Men were more likely to
present with early staging (p < 0.001) and have surgery as their only treatment (p < 0.001). The rate
of incidence of Stage 1 tumours in men was 106.9%; however, women had the greatest increase in
metastatic tumours (76.1%). Black Caribbean and Black African patients were more likely to present
at an earlier age with later staging (p < 0.001) and social deprivation was associated with younger age
(p <0.001). ASCC incidence is rapidly increasing in patterns consistent with two separate populations:
one male with early staging, the other female and related to social deprivation and ethnicity factors.

Keywords: Anal Squamous Cell Carcinoma; HIV; chemoradiotherapy; ethnicity; socioeconomic
status; HPV

1. Introduction

Anal Squamous Cell Carcinoma (ASCC) is an uncommon Human Papillomavirus
(HPV) related cancer with an incidence of 1-2 cases per 100,000 people [1]. It has a known
dysplastic precursor; Anal Intraepithelial Neoplasia (AIN), which usually acts similarly
to Cervical Intraepithelial Neoplasia (CIN), progressing from low grade to high grade
dysplasia with persistent HPV infection until an invasive malignancy develops.

The incidence rates of ASCC in high-income countries are rapidly rising [2] and in
particular, in the United Kingdom (UK). Islami et al. 2017 states that the annual increase of
ASCC incidence between 1979-2007 is 3.3% in men (95% CI 2.7-3.8) and 4.5% in women
(95% CI13.9-5.1) [2].

Although it is widely accepted that socioeconomic deprivation has an impact on the
incidence [3] and prognosis [4—6] of many adult tumours, including other more common
HPYV related cancers such as cervical and head and neck tumours [7]. Due to its relative
rarity, there is little in the worldwide literature about the role of ethnicity and social
deprivation in the incidence and prognosis of ASCC. Three papers were identified; Celie
et al. (2017) used the American Surveillance, Epidemiology and End Results (SEER)
database to examine the relationship between socioeconomic status and ASCC outcomes
and stage in patients diagnosed from 1988-2011. They identified that women and patients
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with a low socioeconomic status (SES) were more likely to present with advanced staging,
receive radiotherapy and have lower survival rates than male patients or patients with high
SES [8]. Nevertheless, Lin et al. (2018), using the same database for patients diagnosed from
2004-2013, agreed that patients living in geographical areas with low median household
income had poorer survival; however, their data suggested that male patients (rather than
female patients), African American patients and older age were associated with worse
survival [9]. A further American study looking at the relationship of SES and end outcomes
in patients diagnosed with ASCC suggested that low SES was not associated with stage
but with a reduction in relapse free and overall survival [10].

It is unclear if there are differences in demographics and SES in ASCC in populations
with universal healthcare such as the United Kingdom. We therefore examined the data
available to investigate the demographics and SES of patients diagnosed with ASCC
between 2013 and 2018 in England.

2. Materials and Methods

This is a cross-sectional study following the “strengthening the reporting of observa-
tional studies in epidemiology (STROBE)” statement [11]. Patients diagnosed with ASCC in
England between January 2013 and June 2018 were identified using the Cancer Outcomes
and Services Dataset (COSD). COSD is an anonymised Public Health England maintained
dataset that includes demographic data as well as staging and treatment received stratified
by NHS hospital and Clinical Commissioning Group (CCG).

Data extracted from COSD included gender, age, staging, ethnicity, treatment, and
deprivation score. Age at diagnosis was classified into 5-year intervals. Deprivation was
stratified into population quintiles as described by the UK Government English Indices
of Deprivation where “Score 1” represents 20% of the population with the highest SES
and “Score 5” represents 20% of the population with the lowest SES [12]. Treatment
received included categorical data (yes/no) on whether patients received chemotherapy,
radiotherapy and surgery for ASCC.

Data were also extracted from the Office of National Statistics (ONS) public bulletins
that describe demographic data within CCGs.

2.1. Study Outcomes

The primary end outcome was ASCC incidence from January 2013-December 2017,
which was calculated using the ONS data. Secondary outcomes were the relationship
between cancer incidence and staging, gender, ethnicity and SES.

2.2. Inclusion Criteria
All patients over the age of 18 years with ASCC were included.

2.3. Exclusion Criteria

Patients under the age of 18 years and patients with histology other than ASCC
were excluded.

2.4. Data Collection

Data were extracted by one author and collated by CCG to be checked for accuracy
and duplication.

2.5. Statistical Analysis

Data were analysed using SPSS Statistics software. All outcomes extracted from COSD
were expressed in categorical fields; therefore, comparisons of outcomes from COSD were
analysed using Chi squared or Fisher’s Exact Tests. A statistically significant p value for this
analysis was defined as p < 0.05. Incidence was calculated per 100,000 people in England
per year. Any missing data fields were classified as “unknown” within the CODS database.
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Missing data were not excluded from the analysis and “unknown” variables are included
with tables and figures to prevent bias.

3. Results

5457 patients were diagnosed with ASCC between January 2013 and June 2018. 3692
were female (67.7%), 12.5% were classified as Stage 1, 24.8% were classified as Stage 2,
36.0% were classified as Stage 3 and 7.5% were classified as Stage 4. The demographics of
the population stratified by gender are detailed in Table 1. There was no difference in age,
ethnicity and deprivation score between both genders; however, male patients were more
likely to have early staging (Stage 1 and 2: 40.0% vs. 36.1%, p < 0.001).

Table 1. Demographics of patients diagnosed with ASCC between January 2013 and June 2018
stratified by gender.

Female (1 = 3692) Male (1 = 1765) Statistical
Association
Median = 60-64 years Median = 60-64 years
Age Mode = 60-64 y};.ars Mode = 65-69 y}(]ears p=021
Ethnicity
Black African/Black o o
Caribbean 45 (1.2%) 19 (1.1%)
Caucasian 3439 (93.2%) 1638 (92.8%)
Indian Subcontinent 21 (0.6%) 15 (0.9%)
Mixed Black/White 6 (0.2%) 1(0.1%) p=0.39
Mixed Asian/White 5 (0.1%) 1(0.1%)
Other Mixed 3 (0.1%) 5 (0.3%)
Chinese 2 (0.1%) 2 (0.1%)
Other Asian 4 (0.1%) 4 (0.2%)
Other Ethnicity 32 (0.9%) 21 (1.2%)
Unknown Ethnicity 129 (3.5%) 59 (3.3%)
Deprivation score
Score 1 (least deprived) 605 (16.4%) 260 (14.7%)
Score 2 735 (19.9%) 324 (18.4%)
Score 3 719 (19.5%) 364 (20.6%) p=0.06
Score 4 791 (21.4%) 356 (20.2%)
Score 5 (most deprived) 739 (20.0%) 403 (22.8%)
Unknown 103 (2.8%) 58 (3.3%)
Staging
Stage 1 456 (12.4%) 228 (12.9%)
Stage 2 875 (23.7%) 479 (27.1%) p <0001
Stage 3 1411 (38.2%) 552 (31.3%) '
Stage 4 274 (7.4%) 135 (7.7%)
Unknown Staging 676 (18.3%) 371 (21.0%)

3.1. Ethnicity

93.2% of the population were “Caucasian”, 1.2% identified as “Black”, 0.1% “Chinese”,
0.7% “Indian Subcontinent”, 0.4% “Mixed Ethnicity”, 1.0% “Other Ethnicity”, 0.2% “Other
Asian” and 3.5% “Unknown Ethnicity”.

Although there was no effect of gender on ethnicity of patients diagnosed with ASCC,
identifying as Black African or Black Caribbean was associated with presenting with Stage
3 or Stage 4 disease (p = 0.02) and younger age at diagnosis (54.8% < 55 years at diagnosis
vs. 25.4% Caucasian < 55 years at diagnosis, p < 0.001).

Patients with ethnicities other than Caucasian were more likely to have higher levels
of social deprivation (p < 0.001).
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3.2. Social Deprivation

Social deprivation is divided into five quintiles using the UK Government English
Indices of Deprivation [12]. Deprivation Score 1 represents 20% of the population with
the least social deprivation and deprivation Score 5 represents the 20% of people with the
highest levels of social deprivation in the population. Deprivation Score 1 was underrep-
resented in this dataset, only 15.9% of patients diagnosed with ASCC were classified as
within the least deprived quintile in England. The rest of the quintiles are relatively equally
spread between deprivation scores.

Younger age was associated with low SES in this cohort (Score 4 and 5; 52.7% of
patients < 55 years, Score 1 and 2; 44.2% of patients < 55 years, p < 0.001); however, SES did
not affect staging. Controlling for gender did not affect the statistical relationship between
age, staging and ethnicity and SES.

3.3. Staging and Treatment

Patients were more likely to receive surgery as their only treatment if they were
Stage 1 (p < 0.001) and more likely to receive radiotherapy alone (p = 0.01), surgery and
chemotherapy (p < 0.001) and no treatment (p < 0.001) if they were Stage 4 at diagnosis
(Table 2). Stage 3 had the highest patient numbers and was also associated with receiving
surgery and chemoradiotherapy as a treatment (p < 0.001). Men were less likely to receive
radiotherapy alone for early-stage tumours (p = 0.003) and more likely to have surgery
alone (p < 0.001). Women were more likely to receive chemoradiotherapy (p < 0.001). Men
with early node negative staging were more likely to receive surgery alone (p = 0.01),
whereas women were more likely to receive chemoradiotherapy at Stage 2 (p = 0.03).

Table 2. Treatment modality received stratified by stage of patient at diagnosis.

Treatment Received Stage1 (n=684)  Stage2(n=1354) Stage3 (n=1963) Stage 4 (n = 409) Unknown Staging Statistical

(n =1047) Association
Surgery alone 239 (34.9%) 160 (11.8%) 127 (6.5%) 43(10.5%) 238(22.7%) p <0.001
Chemotherapy alone 10 (1.5%) 18 (1.3%) 45 (2.3%) 32 (7.8%) 26 (2.5%) p <0.001
Radiotherapy alone 42 (6.1%) 121 (8.9%) 183 (9.3%) 52 (12.7%) 105 (10.0%) p=0.01
Surgery and 0, (o) 0, 0, 0,
Chemotherapy 12 (1.8%) 11 (0.8%) 22 (1.1%) 19 (4.7%) 14 (1.3%) p <0.001
Surgery and 0, 0, 0, 0, 0, —
Radiotherapy 23 (3.4%) 60 (4.4%) 84 (4.3%) 20 (4.9%) 41 (3.9%) p=0.72
Chemoradiotherapy 165 (24.1%) 615 (45.4%) 872 (44.4%) 97 (2.2%) 274 (26.2%) p <0.001
Surgery and o) 0, 0, 0, 0,
Chemoradiotherapy 117 (17.1%) 209 (15.4%) 350 (17.8%) 49 (12.0%) 101 (9.7%) p <0.001
No treatment 76 (11.1%) 160 (11.8%) 280 (14.3%) 97 (23.7%) 248 (23.7%) p <0.001

Patients diagnosed with Stage 1 tumours were more likely to be younger at diagnosis
than patients diagnosed with late-stage tumours (p < 0.001) and younger early-stage
patients were more likely to receive surgery as the only treatment for their malignancy
(p =0.02).

Receiving radiotherapy alone, no treatment, surgery with radiotherapy, chemoradio-
therapy were all associated with increasing age of patient (p < 0.001). Meanwhile, receiving
all three treatment modalities was associated with being between the ages of 40-75 years
on diagnosis (p < 0.001).

Caucasian patients were more likely to receive chemoradiotherapy (37.7% vs. 25.0%,
p = 0.01) and less likely to receive no treatment at all (15.1% vs. 28.1%, p < 0.001) when
compared to Black African or Black Caribbean patients; this is due to Black African or Black
Caribbean patients presenting with more advanced staging. However, Caucasian patients
with Stage 1 disease were less likely to receive no treatment for their malignancy when
compared with other ethnic groups (p = 0.01).

Increasing deprivation was associated with more patients receiving surgery and
radiotherapy (p = 0.04) and less patients receiving chemoradiotherapy as a treatment
modality (p = 0.02). At Stage 3, patients with lower levels of deprivation were more
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likely to receive chemoradiotherapy for their disease (p < 0.001, Chi Squared Test for
trend), whereas deprived patients were more likely to receive surgery, chemotherapy and

radiotherapy for their malignancy (p = 0.03, Chi Squared Test for trend).

4. Incidence of Anal Squamous Cell Carcinoma

In 2017, the incidence of ASCC in England for both genders was 1.9 per 100,000 people.

This represented a 23.4% increase in 5 years.

Women had the highest rate of incidence (2.52 per 100,000 women) and a higher
incidence increase over five years (28.6%) when compared to men (1.26 per 100,000 men

and 13.5% increase over five years) (Figure 1).
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Figure 1. Incidence (per 100,000 people) of Anal SCC in England from 2013-2017 and gender.

Stage 3 disease had the highest incidence and Stage 4 had the lowest increase in both

genders (Figures 2—4).
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Figure 2. Incidence per 100,000 people in England from 2013-2017 in men and women stratified by stage.
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Figure 4. Incidence per 100,000 men in England from 2013-2017 stratified by stage.

There appears to be two different patterns in incidence increase, male patients have a
rapidly increasing incidence of Stage 1 cancers (Table 3), whereas female patients have a
similar rapid increase in Stage 4 tumours over the five years.
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Table 3. Percentage increase in incidence rates in England between 2013 and 2017 by gender
and staging.

Incidence Incidence Incidence Incidence Incidence Incidence
. Rate 2017 Rate 2017 Rate 2017
Staging (100,000 Iniﬁf;‘se (100,000 I“iﬁ/e;‘se (100,000 I“iﬁ/e;‘se
People) ? Women) ? Men) ¢

Stage 1 0.27 68.6 0.31 50.0 0.22 106.9
Stage 2 0.47 43.6 0.60 39.1 0.35 52.9
Stage 3 0.76 71.6 1.07 724 0.44 70.4
Stage 4 0.14 76.1 0.20 121.5 0.08 16.9

5. Discussion

Despite emphasis in the literature regarding the increasing risk of male patients living
with HIV (PLWH) developing ASCC, the predominant patient group in England diagnosed
with ASCC are women with Stage 3 cancers. Women also have the highest ASCC incidence
and greatest incidence increase.

There has been a large increase in women presenting with metastatic stage 4 cancers
and, as 45.6% of women presented with either a Stage 3 or Stage 4 tumours, there is certainly
room for improvement in the early detection of ASCC in women. This is important, as
the survival rates of ASCC for early stage ASCC are very good (86% Stage 1 and 77%
Stage 2) [13] and 81% of T1 and T2 tumours are recurrence and progression free 3 years
after treatment [1]. Currently, little research is being undertaken to improve the early
detection of women with ASCC as screening programmes for ASCC are usually limited to
high-risk PLWH due to a lack of evidence that the screening for and treatment of AIN is
beneficial [14].

There has also been a rapid increase in men diagnosed with Stage 1 ASCC, this
could be related to high risk PLWH being diagnosed within screening programmes for
AIN. Interestingly, Stage 1 male patients are also more likely to have surgery as the only
treatment for their malignancy. However, the dataset does not describe what procedures
are undertaken, since the Lower Anogenital Squamous Terminology guidelines described
superficially invasive squamous cell carcinomas (SISCCA’s) as a separate histological entity
that may be amenable to surgical excision alone [15], ASCC clinical guidelines have starting
to recommend considering excision alone for Stage 1 anal verge tumours [16,17]. Greater
numbers of male patients with Stage 1 tumours being treated with surgery alone in this
dataset could be in response to this change in practice and testament to successful screening
programmes in high-risk populations.

Although most patients in this dataset were Caucasian (93.15%), this is not in keeping
with the latest English national census data from 2011 where 85.4% of the English popu-
lation are Caucasian, 3.45% Black and 7.5% of people were Asian [18]. Despite patients
with ASCC being predominately Caucasian the small proportion of patients who were
Black African or Black Caribbean were more likely to be diagnosed at a younger age with
more advanced staging and not receive treatment for their malignancy. The reasons behind
this are likely to be complex, and like some of the issues faced in treating other HPV
related malignancies in ethnic minority groups, it is possible that within the Black ethnic
community there are higher rates of PLWH presenting late with ASCC or, as Black ethnicity
can be associated with a higher proportion of comorbidities, patients may not be suitable
for oncological treatment. There may also be cultural reasons due to stigma preventing
patients accepting treatment. Indeed, despite the decreasing overall incidence of cervical
cancer [19], Black women are known to have higher incidences of cervical cancer [20],
have a higher cervical cancer mortality [21] and are less likely to receive treatment for CIN
once it has been identified [22]. Ethnic minorities are also known to participate less in
screening programmes due to a lack of awareness of their cancer risk, feelings of shame and
embarrassment [23] and avoidance of stigma related to HPV related cancers [24]. In some
African countries, homosexuality and related practices remain illegal and clinical treatment
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for diseases thought to be related to promiscuity are a taboo. These cultural effects are
most apparent in older ethnic minority women who lack awareness of the availability of
screening programmes and treatment.

A significant risk factor for the development of ASCC is a previous diagnosis of HPV
related dysplasia or malignancy [25]. The incidence rate of ASCC is higher in patients
with previous CIN than the general population (up to 63.8 per 100,000 person years
compared to less than 2.4 per 100,000 person years) [25] and different studies report
up to 86% prevalence of anal HPV infections in patients who also have gynaecological
dysplasias [25]. The increasing incidence of female patients with ASCC may be related
to successful screening programmes where CIN is identified and treated, however, the
oncogenic HPV infection remains and instead of developing cervical cancers, patients
develop ASCC. Interestingly, cervical cancer rates in the USA have plateaued in the same
time-period as non-cervical HPV related malignancies have increased and the burden of
non-cervical HPV malignancies surpassed cervical HPV malignancies for the first time in
the USA in 2013 [26].

In the UK, modelling the effect on HPV vaccination programmes suggests that the
deprivation gap in ethnic minority women may get larger temporarily, as they are less likely
to attend screening or receive HPV vaccination, but then over time non-minority groups
will achieve herd immunity, thus benefiting ethnic minority groups [27]. It is possible that
this effect is being seen in patients with ASCC, where minority groups have a temporary
disproportionately poorer prognosis.

The UK Government Indices of Deprivation produces a deprivation score based on
income levels, education attainment, risk of crime, employment levels, barriers to housing
and services, quality of living environment and the risk of poor health and quality of
life [12]. Factors associated with low SES such as; difficulties accessing primary care, low
education attainment inhibiting patient compliance or limiting patient understanding of
cancer risk [28], unstable employment preventing attendance at clinical appointments [29]
and volatile housing leading to delays in patients being contacted after abnormal test
results all have the potential to limit access to healthcare for patients with a low SES. This
dataset demonstrated that patients with a lower SES were more likely to present at a
younger age with ASCC, Additionally, higher levels of social deprivation were associated
with requiring all three treatment modalities (surgery, chemotherapy and radiotherapy)
for Stage 3 patients in this dataset. Although we are limited by the nature of our data, it is
possible that we are seeing patients with higher levels of social deprivation with a poorer
outcome as they require salvage surgery or stoma formation whereas Stage 3 patients with
low levels of deprivation are more likely to have chemoradiotherapy alone.

Overall, ASCC incidence is rapidly increasing in England in patterns consistent with
two separate populations; one male and likely related to HIV prevalence, the other female
and likely related to the effect of social deprivation and ethnicity in preventing the early
diagnosis of HPV related dysplasias and malignancies as well as the successful treatment
of cervical malignancies resulting a reduction of cervical cancer deaths and the long term
development of other perineal HPV related pathology.

Strengths and Limitations

Despite the limitations of COSD, this study reports a large dataset of ASCC in England
from 2013-2018 with a particular emphasis on the demographics, ethnicity and social
deprivation of patients diagnosed with ASCC.

Our findings are limited by the data available in the COSD dataset. In particu-
lar, COSD in this form does not permit the inclusion of end outcomes such as sur-
vival or recurrence. It is possible that despite certain patient groups having a higher
or lower incidence of prognostically poor staging; this may not be reflected in survival or
recurrence statistics.

Additionally, the dataset does not go into full details about which treatment each
patient had and is limited to whether a patient did or did not have surgery, chemotherapy
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or radiotherapy. Under these criteria, an abdominoperineal resection, formation of stoma
and a simple examination under anaesthetic and excision biopsy would all be classified
as surgery. We are also unable to describe the order in which treatment occurred and the
regimes of chemoradiotherapy patients received.

The dataset is formed from anonymised data inputted by different NHS trusts and
Clinical Commissioning Groups; each will have different arrangements for how these data
is collated and which employees are responsible for inputting their trust’s data. If their
data are inputted retrospectively, there is a potential for recall bias to exist. Although Public
Health England reports that the data included in COSD are accurate, a significant limitation
to using COSD for analysis is that independent researchers are not able to authenticate the
data presented.

Patients are listed by their registered location at an NHS Hospital and Clinical Com-
missioning Group. As the dataset is anonymised, we cannot rule out duplicate entries in
the dataset. The authors did their upmost to prevent the duplication of data by stratifying
patients by NHS Hospital and Clinical Commissioning Groups to identify patients that
could potentially be duplicate entries in the same geographical area. Although it is unlikely,
it is difficult to rule out duplicate entries in multiple geographical areas (for example, if a
patient moved to a different address in different geographical area of England during their
treatment for ASCC).

There are still many unanswered questions regarding the best management for ASCC.
As it is a rare cancer, the evidence base behind ASCC research is limited by small sample
sizes. Datasets like COSD are useful in identifying demographic outcomes related to ASCC,
but without end outcomes or further information involving risk factors it is difficult to
draw complete conclusions. The mASCARA registry was launched in 2019 and is the
first international research registry for ASCC and high-grade AIN with a novel approach
combining HIV, sexual health, AIN screening and HPV related outcomes into one dataset.
It also includes long term outcomes and quality of life measures for patients treated with
ASCC [30]. Hopefully, this collaborative approach will best answer questions regarding
ASCC and AIN demographics, screening and treatment in the future.

6. Conclusions

Most patients diagnosed with ASCC in England were female with Stage 3 disease.

The incidence rate of ASCC is increasing, female incidence at a faster rate than the male
incidence. Female patients have an increasing incidence of late-stage tumours, whereas
male patients have seen the fastest rate of increase in Stage 1 tumours. Male patients were
more likely to have early staging overall (p < 0.001).

Patients with ASCC in England were predominately Caucasian; however, identifying
as Black African or Black Caribbean is associated with presenting at a younger age with
late staging (p < 0.001) and not receiving treatment for their malignancy (p < 0.001).

Patients with high social deprivation presented at an earlier age but this did not
affect staging, patients with low SES were more likely to have surgery and radiotherapy
(p = 0.041) and less likely to have chemoradiotherapy (p = 0.023).
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