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Abstract

Invasive-squamous-cell-cancer (ISCC) of the anal canal is an uncommon disease. Human papillo-
mavirus (HPV) is the etiological agent of most of types of ISCC. The incidence of ISCC has been in-
creasing in HIV-infected individuals, even after the introduction of highly active antiretroviral
therapy. The aim of this study was to analyze biopsy specimens from patients diagnosed with ISCC
at a tertiary hospital from 1983 to 2012 in order to detect HPV-DNA. Methods: Formaldehyde-
fixed, paraffin-embedded specimens from patients with ISCC underwent HPV-DNA genotyping us-
ing multiplex PCR assay. Results: A total of 31 cases were collected; 10 were HIV-infected (9 men, 1
woman) and 21 non-HIV-infected (11 men, 10 women). HPV infection was detected in 87.5% (7/8)
of the HIV-infected patients (DNA from 2 biopsies was degraded) and 76.2% (16/21) of non-HIV-
infected individuals. Multiple-type infections were only found in 28.6% (2/7) of the HIV-infected
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patients (no multiple-type infections in non-HIV-infected individuals). The most prevalent type
was HPV-16: 50% (4/8) in the HIV-infected group (57% [4/7] of the HPV-positive samples) and
66.7% (14/21) in the non-HIV-infected group (87.5% (14/16) of the HPV-positive samples). Re-
markably, 37.5% (3/8) of the HIV-infected group had high-risk HPV types not included in the vac-
cines (HPV-33, 51, 52, and 66) compared with 4.8% in the non-HIV-infected group (1/21, HPV-52).
All cases of anal ISCC in HIV-infected patients were recorded in the highly active antiretroviral
therapy era. Conclusion: HIV-infected patients presented anal ISCC with a higher proportion of
high-risk HPV types not covered by the conventional vaccines than non-HIV-infected individuals.
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1. Introduction

Anal cancer is relatively less common than cervical cancer [1]. However, its incidence is rising annually in both
genders in the general population [2]-[4]. Rates of anal cancer in at-risk groups, principally men who have sex
with men (MSM) and persons infected by the human immunodeficiency virus (HIV), are considerably higher
than those described in the healthy population [5]-[8]. Although the incidence of other virus-associated malig-
nancies has decreased in HIV-infected patients since antiretroviral therapy (ART) became available, the inci-
dence of anal cancer has not. In fact, the incidence in HIV-infected MSM is estimated to be 80 times higher than
the incidence in men in the general population [9]-[11]. Prolonged survival with highly active ART (HAART) is
likely to lead to a further increase in the incidence of anal cancer among HIV-infected individuals [11].

The etiological agent of high-grade squamous intraepithelial lesions (HSIL) in the genitals, anus, and oropha-
rynx is the human papillomavirus (HPV), mainly the oncogenic high-risk genotypes (HR-HPV). HSIL was re-
cently reported to directly progress to anal cancer [9]. Most studies show that ART has had little effect on re-
ducing the frequency of HSIL [12]-[14], and, consequently, on the appearance of squamous cell cancer (SCC) of
the anal canal and perianal region. HIV infection is a key risk factor for anal SCC owing to the high risk of con-
tracting coinfections with HPV [5] [6] [9] [10]. Anal HPV infections are widespread among HIV-infected MSM,
and the type most frequently associated with anal SCC is HPV-16 [1] [10] [12]. Given the current recommenda-
tion to administer HPV vaccine for the prevention of HPV-associated anal lesions in specific groups, such as
MSM [4] [14], it is important to document the burden of anal cancer in these risk groups.

Few studies have focused on anal invasive squamous-cell cancer (ISCC) in HIV-infected patients during the
HAART era. We have analyzed the incidence of anal ISCC during the last 30 years in HIV-infected patients and
in the general population.

2. Patients and Methods
2.1. Study Design, Study Population

We performed a single-center, retrospective study of a cohort of patients diagnosed with anal ISCC. The cohort
was selected from a database of patients attending a tertiary hospital (Hospital Germans Trias i Pujol in Badalo-
na, Spain) from January 1983 to September 2012 (the first 30 years’ activity at our center). The hospital is a re-
ferral hospital for a catchment area of 800,000 inhabitants in Catalonia. In 2005, a screening program for HPV-
related diseases of the anal canal was initiated in our Clinical HIV Unit. The study was approved by the local
ethics committee.

2.2. Biopsy Processing and HPV Genotyping

All patients diagnosed with anal ISCC were identified from histopathology records. Formaldehyde-fixed, paraf-
fin-embedded specimens were recovered and processed for extraction of DNA and detection and typing of HPV.
DNA was extracted from 1 to 3 of 10-um sections using the Maxwell FFPE Tissue LEV DNA Purification kit
(Promega Corporation, Madison, Wisconsin, USA) according to the manufacturer’s instructions. HPV was de-
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tected and typed in all samples using a commercial IVD CE-marked assay in accordance with the manufactur-
er’s instructions (F-HPV typing; Molgentix, Barcelona, Spain). Briefly, extracted DNA was amplified using a
multiplex polymerase chain reaction (PCR) including a set of fluorescently labelled primers recognizing HPV-6,
11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, and 68 within the E6 and E7 regions of the HPV ge-
nome [12] [14].

2.3. Statistical Analysis

Since the study was an exploratory study, no formal sample size was calculated. The sample comprised all pa-
tients with a diagnosis of anal ISCC during the study period.

A descriptive and exploratory analysis was performed for baseline parameters (Table 1) and for HPV results
(Table 2) to explore differences between the study groups (HIV-infected and non-HIV-infected). Data were
analyzed using the statistical software program SPSS version 15.0 (SPSS Inc, Chicago, Illinois, USA).

3. Results

During the study period, 10 cases of anal ISCC were diagnosed in HIV-infected patients, as follows: 1 man (in
1999, no information about his sexual orientation), 4 MSM (1999, 2000, 2002, and 2009), 3 heterosexual men
(2004, 2004 and 2010), 1 woman (2006), and 1 transsexual (2012). The median (range) age was 40 (32 - 59)
years, and 5 patients had never received HAART. From 2005, 70% of the current HIV population (1310 men,
208 women) agreed to participate in the screening program for HPV-related diseases of the anal canal. Of the 4
cases of anal ISCC diagnosed between 2005 and 2011, only 1 had participated in this screening program and had
previously been treated for in situ anal SCC with surgery (1.5 years earlier). None of the HIV-infected patients
had a history of anal condylomata.

During the same period, 21 cases were diagnosed in the general population (10 women, 11 men; 15 between
2005 and 2012 [5 women and 10 men]). The first case was diagnosed in 1988. The median (range) age was 58
(33 - 83) years. None of the HIV-negative cases had a history of intravenous drug use. Table 1 shows the base-
line characteristics.

ISCC of the anal canal was diagnosed significantly earlier in men (p = 0.013) (mean = 52 years, median = 50
years, SD = 14.5) than in women (mean = 67 years, median = 73, SD = 13). Although statistical differences

Table 1. Demographic characteristics of anal invasive squamous cell cancer (ISSC) in HIV-infected and non-HIV-infected
individuals.

HIV-infected patients (n = 10) Non-HIV-infected patients (n = 21)
Proportion of men/women (n) 9/1 11/10
Age at diagnosis of ISCC, years
Mean (SD): 42 (8.8)* 60 (16)*
Median (range):
Overall 40 (32 - 59)° 58 (33-83)°
Men 40 (32 - 59) 50 (33-79)"
Women Not applicable 73 (49-83)°
Sexual orientation, n (%)
MSM 4 (40) -
Heterosexual 47 (40) -
Transsexual 1" (10) -
Not recorded 1(10) 21 (100)
CD4 counts (cells/pL)
Median (range) nadir 104 (0 - 603) -
Median (range) at diagnosis 155 (61 - 1122) -

“Patients with history of intravenous drug use: heterosexuals (3 men and 1 woman) and a transsexual woman. MSM, men who have sex with men;
Overall differences statistically significant (p < 0.01); "Gender differences statistically significant (p = 0.013).

()
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Table 2. Results of anal invasive squamous cell cancer (ISCC) biopsies with single-type and multiple-type HPV infections.

Human papillomavirus infection in anal ISCC HIV-infected (n = 8)" Non-HIV-infected (n = 21)"
Any HPV infection, n (%) 77 (87.5) 16 (76.2)
HPV-16, n (%)

Single-type 3(37.5) 14 (66.7%)
Multiple-type 1% (12.5) 0

HPV-18, n (%)

Single-type 0 1(4.8)
Multiple-type 0 0
Other high-risk HPV, n (%)

Single-type (excluding 16 and 18) 2 (25) 1% (4.8)
Multiple-type (excluding 16 and 18) 1°(12.5) 0
Low-risk HPV, n (%)

Multiple-type (containing HPV-6) 1°(12.5) 0

“Patients diagnosed with ISCC whose biopsy specimen had not degraded. “One sample had no PCR amplification. *Patient with HPV-16 + HPV-66
coinfection; ®Two male patients with HPV-33 and HPV-51 respectively. “Man with HPV-6, HPV-52, and HPV-66. IMan with HPV-52.

were found in median age between the HIV-infected and non-HIV-infected populations (p < 0.01) (Table 1), no
differences were observed with respect to HIV status after clustering for gender (HIV-infected men [mean = 42
years, median = 40 years, SD = 8.8] vs non-HIV-infected men [mean = 52 years, median = 50 years, SD = 14.5],
(p=0.12).

Of the 31 cases of ISCC identified from the records (10 HIV-infected and 21 non-HIV-infected), 2 biopsies
from the HIV-infected patients were not amplified by PCR because the DNA was degraded. HPV was therefore
investigated in 29 samples (8 HIV-infected and 21 non-HIV-infected) and detected in 87.5% of anal biopsy spe-
cimens (7 out of 8) in the HIV-infected patients and in 76.2% of specimens (16 out of 21) in the non-HIV-in-
fected population (Table 2). No multiple-type infections were found in the non-HIV-infected population, whe-
reas 2 HIV-infected patients (28.6%, 2/7) presented 2 or more HPV types. The most prevalent type was HPV-16,
mainly as a single-type infection, representing 50% (4 out of 8) (57% [4 out of 7] of the positive HPV infections)
in the HIV-infected group and 66.7% (14 out of 21) (87.5% (14 out of 16) of the positive HPV infections) in the
non-HIV-infected group. Infection by HPV-18 was detected in only 1 sample from a non-HIV-infected man.
Other high-risk types (e.g., HPV-33, 51, 52, and 66) were also detected in 3 patients as a single-type infection
and in 1 patient as a multiple-type infection. A low-risk type, HPV-6, was found in 1 specimen from an HIV-in-
fected man, although it co-infected with other HR types (Table 2). In the HIV-infected group, 37.5% of patients
with ISCC (3 out of 8) had other HR-HPV types not included in the conventional vaccines, compared with 4.8%
(1 out of 21) in the non-HIV-infected population. All cases of anal ISCC in HIV-infected patients were from the
HAART era.

4. Discussion

This study provides new data about HPV infection in HIV-infected and non-HIV-infected patients with anal
ISCC attended at an HIV reference hospital in Catalonia over a 30-year period. The prevalence of HPV DNA
found in the anal cancer biopsies of these HIV-infected patients (87.5%) was in the range reported in North
America [1] [15] [16], Europe [17], and Australia [18], namely, 88% to 97%. In the non-HIV-infected group, the
percentage of HPV-positive samples was lower (around 76%) than reported elsewhere [19]. Differences be-
tween studies in the prevalence of HPV can be due to differences in the geographical region and the population
studied (e.g., ethnicity and social and cultural background). Furthermore, the quality of conservation of histolo-
gy samples and the techniques used for DNA extraction and HPV testing can considerably influence variability
in prevalence. Consistent with other authors [1] [15], we found that HPV-18 was rare (only 1 case in a non-HIV-
infected woman), thus reinforcing the fact that HPV-18 is more common in cervical cancer than in anal SCC
[20]. Moreover, mean age at the diagnosis of anal ISCC was significantly lower for men than for women, as re-
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ported elsewhere [18]; however, we did not observe this effect of HIV infection on age, probably because of the
small sample size and the composition of the HIV-infected group.

Differences in HPV type distribution according to HIV status have been reported [17] [21], and our data sup-
port these differences. HPV-16 was the most frequent type in the patients we studied regardless of HIV status,
and basically as a single-type infection, as reported elsewhere [18] [19]. However, we found that HIV-infected
patients had a higher proportion of multiple-type infections and HR types other than vaccine types (HPV-16 or
-18) than non-HIV-infected patients. By contrast, we did not find differences in the prevalence of HPV-16 be-
tween the sexes, in contrast with reports from other authors, who found a lower frequency of HPV-16 in men
than in women [1].

Our study is subject to a series of limitations. First, the small sample size could have affected the power to
detect significant statistical differences for some characteristics. Second, the HPV typing assay used is only able
to detect the most common types; consequently, other, more infrequent types may have gone undetected. Finally,
a single-center study is not representative of the whole population of Spain. Nevertheless, ours is a reference
center for clinical HIV therapy and admits a large number of HIV-infected patients.

5. Conclusion

In conclusion, HIV-infected patients seem to present anal ISCC with multiple HPV infections and with HR-
HPV types not covered by conventional vaccines. Genotyping of anal cancer specimens can help to determine
the most critical types involved in this disease in a specific region and, consequently, to design optimal prophy-
lactic HPV vaccines.
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