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Papillomatosi genitale:
fenomeno frequente e spontanemante reversibile nella maggioranza degli 

immunocompetenti, conseguente a disadattato mescolamento dei viriomi nella promiscuità 

Displasia mucosa – lesioni 
intraepiteliali di grado 
crescente: evoluzione 

neoplastica localizzata da 
immune escape virale 

tempo lungo di evoluzione, 
spazio diagnosi e terapia locale 

o chirurgica

Carcinoma 
squamoso con 

possibile 
diffusione





Primo punto: queste lesioni vano 
cercate proattivamente in tutti i 
pazienti con condilomatosi 
genitale, oltre le lesioni evidenti 
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• 107 pazienti (71.8%) risultavano in trattamento

• il 98,1% in soppressione virologica

• 15 (10,6%) è morto durante i primi 6 mesi di trattamento

• 5 (33%) dei deceduti ha presentato una neoplasia alla diagnosi

Included patients
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In current treatment

107 (71,8%)

In virological suppression

104 (98.1%)

Not in follow-up
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months of treatment for 
AIDS defining event or 

CD4<200

15 (10.46%)

Lost to follow-
up

27 (18,1%) 
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propriate for HPV screening. In addition, 76% of the samples 

were positive for HPV, including 54% of HPV types with on-

cogenic potential.  Conclusions:  This study indicates that 

HPV detection and typing through anal self-sampling is a 

valuable strategy to screen patients at high risk for anal can-

cer development. This could allow earlier management of 

anal lesions and related cancer in patients at high risk for 

HPV.  © 2016 S. Karger AG, Basel 

 Introduction 

 Human papillomaviruses (HPV) with oncogenic po-
tential, mainly HPV type 16 (HPV16), are the major cause 
of cervical, anal, and vaginal cancers  [1, 2] . The incidence 
of anal cancer is 30–100 times higher in HIV-positive 
men having sex with men (MSM), in whom it ranges from 
35 to 92 per 100,000 person-years in the pre- and post-
highly active antiretroviral therapy (HAART) era, respec-
tively, than in the general population, among which it 
ranges from 0.8 to 1.0 per 100,000 in the pre-and post-
HAART era, respectively  [3, 4] . In France, despite the in-
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Human papillomavirus genotyping · High-risk human 

papillomavirus types · Self-sampling 

 Abstract 

  Objectives:  Anal cancer incidence is increasing among HIV-

positive patients. No consensus currently exists for the 

screening of anal dysplasia. This study aimed at evaluating 

the feasibility and acceptability of anal self-sampling and as-

sessing the prevalence of human papillomavirus (HPV) types 

among HIV-positive patients from Marseille University Hos-

pitals.  Methods:  Between October 2013 and March 2014, 

during their regular visits for the monitoring of their HIV in-

fection in an HIV outpatient clinical unit of Marseille Univer-

sity Hospitals, patients were asked to self-sample anal swabs 

for HPV detection. A specimen self-collection kit was pro-

vided. HPV detection and genotyping were performed using 

in-house protocols. The quality of self-sampling was as-

sessed by concurrent cellular quantification in collected 

samples.  Results:  The acceptability rate of anal self-sampling 

was 91%, and 91% of the self-sampled specimens were ap-
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troduction of HAART, a significant increase of the inci-
dence of anal cancer has been observed during the 2 last 
decades in HIV-positive people, mostly in MSM, who 
have the highest risk for this neoplasia  [5, 6] .

  Current French guidelines for anal cancer screening in 
HIV-positive patients recommend an annual digital rec-
tal examination, combined with a standard anoscopy in 
at-risk patients, who include patients with anoreceptive 
sexual intercourse or a history of anal and/or cervical 
condylomas as well as women with cervical dysplasia  [7] . 
Given the tremendous prevalence of anal HPV DNA in 
HIV-positive patients (85–97%)  [8, 9] , routine anal HPV 
testing is not currently part of any recommended screen-
ing program. However, only scarce data are available on 
the natural history of anal HPV infection and cancer  [6] . 
Moreover, in high-grade anal intraepithelial neoplasia, 
high-risk HPV and particularly HPV16 were reported to 
be the strongest risk factors of progression to anal cancer 
 [10] . Hence, high-risk HPV and especially HPV16 detec-
tion on anal swabs could be used to identify patients at 
high risk of anal cancer, which could trigger regular mon-
itoring and procedures such as high-resolution anoscopy 
and biopsy  [11, 12] . Nevertheless, anal examinations per-
formed by clinicians can raise intimacy problems, and 
they are not accepted by many patients, for instance by 
28% of the 142 HIV-positive MSM who were offered 
proctologic examination in a recent study  [13] . Thus, 
many HIV-infected patients are not screened for anal 
cancer although they are at-risk individuals  [2, 5] . In the 
setting of cervical cancer screening, self-sampling tech-
niques for the purpose of cervical cytology and HPV test-
ing have been proposed as an appropriate and effective 
alternative to sampling performed by clinicians  [14] . To 
date, only 3 studies have assessed anal self-sampling in 
HIV-positive and -negative MSM and in HIV-negative 
women  [15–17] , and 1 study has assessed feasibility, ac-
ceptability, and accuracy of anal self-sampling  [18] . Here, 
we aimed at evaluating the acceptability and accuracy of 
anal self-sampling in HIV-infected patients followed-up 
at Marseille University Hospitals.

  Patients and Methods 

 This study was carried out between October 2013 and March 
2014. Patients who were enrolled in the study were HIV-positive 
individuals followed-up for their HIV infection in an HIV outpa-
tient clinical unit of Marseille University Hospitals. During the 
patients’ regular visits for the monitoring of their HIV infection, 
they were proposed to self-sample anal swabs for HPV detection. 
A specimen self-collection kit included a sterile Dacron swab 
(Mast-Diagnostic, Bootle, UK), a tube filled with Basal Medium 

Eagle medium and a transport bag. The transport bag was sent 
back to the laboratory by courier within 3 h following the sam-
pling. The study protocol was approved by our institutional ethical 
board and each participant provided written informed consent. 
Demographic characteristics and the most recent CD4 cell count 
and HIV RNA load were obtained from the clinical records. HPV 
DNA detection, HPV16/18 DNA quantification, HPV genotyping 
and cellular DNA quantification were performed as previously de-
scribed  [19] . HPV genotyping was performed by PCR (using 
MY09/MY11 primers), Sanger population sequencing, and then 
phylogenetic analysis; in case of mixed sequence profiles, PCR 
products were cloned using PGEM Easy Plasmid (Promega) prior 
sequencing, as previously described  [20] . Quantification of 
HPV16/18-positive samples was performed using quantitative
duplex real-time PCR methods using a plasmid containing 3 target 
sequences of interest (E6 gene from HPV16, E7 gene from
HPV 18, and exon 12 from the human albumin gene). This meth-
od allowed HPV16, HPV18, and albumin gene copy numbers to 
be quantified in the same assay. Therefore, HPV viral load could 
be expressed as HPV copies per million cells. Albumin gene quan-
tification also enabled checking the quality of DNA, the quantity 
of cervical cells, and the absence of PCR inhibitors. HPV types 
were classified as high risk, probably high risk, and low risk accord-
ing to the 2011 International Agency for Research on Cancer clas-
sification  [21] .

  Results 

 Among the 116 patients invited to participate in the 
study and perform anal self-sampling, 106 (91%) accept-
ed. The mean (±SD) age of these 106 patients was 45 ± 10 
years (range: 22–66; median: 46), 84% (89/106) were 

 Table 1.  Patients’ characteristics and HPV results

Parameters Results

Sex (M/F) 89/17
Median age, years 46
CD4 cell count, cells/mm3 642 ±  286
HIV RNA load, log10 copies/mL 4.5 ±  5.1
Interpretable samples1 94/106 (89)
HPV-negative samples (positive/tested) 23/94 (24)
HPV-positive samples (positive/tested) 71/94 (76)

HPV16 25 (35)
HPV18 15 (21)
HPV16 + 18 10 (14)
≥2 HPV types other than 16 + 18 21 (30)
HR HPV types 38 (54)
LR HPV types 38 (54)

 Values are given as n (%) or means ± SD, unless otherwise in-
dicated. HR, high-risk; LR, low-risk. 1 Accurate cellular assessment 
for HPV detection.
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male, 60% (63/106) were MSM, 20% (21/106) were het-
erosexuals, 10% (11/106) were injecting drug users, 9% 
(10/106) had no risk factor documented, and 1% (1/106) 
had previously received a blood transfusion ( Table 1 ). 
The mean CD4 cell count was 642 ± 286/mm 3  (range: 
42–1,578). The mean HIV RNA load was 4.5 ± 5.1 log 10  
copies/mL (range: 1.6–5.9). Four males and 6 females did 
not accept to perform anal self-sampling, including 4 
MSM and 6 heterosexuals. Reasons for nonacceptance 
were discomfort with any anal screening, anxiety about 
finding an abnormality, preference for clinician collec-
tion of anal samples, and fear of hurting oneself.

  Among the 106 self-collected specimens, 94 (91%) 
were adequate for virological evaluation ( Table 1 ), as as-
sessed by albumin DNA detection with a mean CT value 
of 26, which is lower than the threshold CT value of 31 
previously established for defining sample pauci-cellular-
ity (10 2  copies of albumin gene or 50 cells)  [20] . Of note, 
the 12 pauci-cellular specimens had CT values ranging 
between 33 and 39. Among anal swabs with adequate cel-
lularity self-sampled by these 94 patients, 71 (75.5%) were 
HPV DNA-positive, including 38 (53.5%) that were pos-
itive for high-risk HPV types, 38 (53.5%) that were posi-
tive for low-risk HPV types, and 21 (29.5%) that were 
positive for multiple HPV types ( Table 1 ). As shown in 
 Figure 1 , the HPV types most frequently detected among 
the 71 HPV DNA-positive patients were HPV16 (35%); 
HPV6 (24%); HPV18 (21%); HPV58 (10%); HPV53 (7%); 
HPV11 and 71 (6% each); HPV31 and 70 (4% each); 
HPV62, 66, 81, and 85 (3% each); and HPV17, 22, 33, 72, 
73, and 84 (1% each). Twenty-one coinfections including 
15 coinfections with HPV16 ± 18 with/without other 

HPV type(s) were observed. The mean ± SD HPV16 
DNA load was 7.4 ± 8.1 log 10  copies per million cells and 
the mean HPV18 DNA load was 7.6 ± 8.3 log 10  copies per 
million cells.

  Discussion 

 This study is, to our knowledge, the first to assess anal 
self-sampling for HPV detection in a cohort of HIV-pos-
itive patients regardless of their gender and sexual behav-
ior. We evidence here a strong acceptability (91%) and 
accuracy (91%) of anal self-sampling for HPV testing. 
This rate of acceptability is similar to those (90%) report-
ed in 2 previous studies that evaluated anal self-sampling 
in HIV-positive or -negative MSM  [15, 16] . In contrast, 
another study conducted in HIV-negative women report-
ed a lower acceptability rate (43%), and this was attrib-
uted to patients’ concern regarding their ability to accu-
rately collect the samples  [17] . The high rate of accuracy 
for HPV detection via a self-sampled swab is congruent 
with the results from previous anal self-sampling studies 
that reported rates ranging between 83 and 91%, either 
for the sake of cytological or HPV prevalence assessments 
 [15, 22, 23] . In the present study, albumin DNA quantifi-
cation in the same assay as HPV DNA detection and 
quantification enables to check objectively the quality of 
the sampling and the accuracy of the PCR testing by as-
sessing the quantity of anal cells and the absence of PCR 
inhibitors, respectively. Accordingly, pauci-cellular sam-
ples could be excluded, and potential false-negative re-
sults avoided. The fact that only 10% of the anal swabs 
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  Fig. 1.  Prevalence of HPV types in anal self-
collected swabs. 
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Abstra c t

Anal intraepithelial neoplasia (AIN) is a premalignant 

lesion of the anal mucosa that is a precursor to anal 

cancer. Although anal cancer is relatively uncommon, 
rates of this malignancy are steadily rising in the United 
States, and among certain high risk populations the 

incidence of anal cancer may exceed that of colon 
cancer. Risk factors for AIN and anal cancer consist of 
clinical factors and behaviors that are associated with 

the acquisition and persistence of human papilloma 
virus (HPV) infection. The strongest HPV-associated risk 
factors are HIV infection, receptive anal intercourse, 

and high risk sexual behavior. A history of HPV-
mediated genital cancer, which suggests infection with 
an oncogenic HPV strain, is another risk factor for AIN/

anal cancer. Because progression of AIN to anal cancer 
is known to occur in some individuals over several 
years, screening for AIN and early anal cancer, as well 

as treatment of advanced AIN lesions, is reasonable 
in certain high-risk populations. Although randomized 
controlled trials evaluating screening and treatment 

outcomes are lacking, experts support routine screening 
for AIN in high risk populations. Screening is performed 
using anal cytological exams, similar to those performed 

in cervical cancer screening programs, along with 
direct tissue evaluation and biopsy via  high resolution 
anoscopy. AIN can be treated using topical therapies 

such as imiquimod, 5-flurouracil, and trichloroacetic acid, 
as well as ablative therapies such as electrocautery and 
laser therapy. Reductions in AIN and anal cancer rates 

have been shown in studies where high-risk populations 
were vaccinated against the oncogenic strains of HPV. 
Currently, the CDC recommends both high-risk and 

average-risk populations be vaccinated against HPV 
infection using the quadrivalent or nonavalent vaccines. 
It is important for clinicians to be familiar with AIN and 

the role of HPV vaccination, particularly in high risk 
populations. 

Key words: Anal cancer; Anal intraepithelial neoplasia; 
Anal squamous cell carcinoma; Human papillomavirus 
vaccine; Human papillomavirus 
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mediated genital cancer, which suggests infection with 
an oncogenic HPV strain, is another risk factor for AIN/

anal cancer. Because progression of AIN to anal cancer 
is known to occur in some individuals over several 
years, screening for AIN and early anal cancer, as well 

as treatment of advanced AIN lesions, is reasonable 
in certain high-risk populations. Although randomized 
controlled trials evaluating screening and treatment 

outcomes are lacking, experts support routine screening 
for AIN in high risk populations. Screening is performed 
using anal cytological exams, similar to those performed 

in cervical cancer screening programs, along with 
direct tissue evaluation and biopsy via  high resolution 
anoscopy. AIN can be treated using topical therapies 

such as imiquimod, 5-flurouracil, and trichloroacetic acid, 
as well as ablative therapies such as electrocautery and 
laser therapy. Reductions in AIN and anal cancer rates 

have been shown in studies where high-risk populations 
were vaccinated against the oncogenic strains of HPV. 
Currently, the CDC recommends both high-risk and 

average-risk populations be vaccinated against HPV 
infection using the quadrivalent or nonavalent vaccines. 
It is important for clinicians to be familiar with AIN and 

the role of HPV vaccination, particularly in high risk 
populations. 
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TEMPO PER UN’ATTENZIONE SISTEMATICA?









conclusioni
• La condilomatosi anale è in aumento al pari del 

carcinoma anorettale, come conseguenza della 
promiscuità in entrambi i sessi

• Il recupero immunitario modula 
nell’espressione ma non riduce sostanzialmente 
la prevalenza della condilomatosi e l’alto rischio 
di progressione a tumore associato ai ceppi HR

• La vaccinazione dei soggetti a rischio potrà 
avere un ruolo protettivo se sistematicamente 
implementata nel tempo


