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Abstract

Anal cancer is an uncommon malignancy, comprising only 
2.5% of all gastrointestinal malignancies and similar to cervical 
cancer, the human papillomavirus (HPV) is responsible for the 
majority of anal cancers. Over the last decades there has been an 
up to 3-fold increased incidence seen in specific populations at risk 
such as persons living with HIV (PLWH), men who have sex with 
men (MSM), woman diagnosed with HPV-related gynaecological 
precancerous lesions or cancer, solid organ transplant recipients 
(SOTR) and patients with autoimmune diseases. Although 
international practice is evolving increasingly towards active 
screening for and treatment of anal cancer precursors in at-risk 
groups, currently no organised screening program is in effect 
in Belgium. Currently, differerent screening options as well 
as treatment modalities are available. Before commencing a 
nationwide organised screening program, essential decisions on 
screening strategies need to be made, based on both scientific as 
well as financial and logistical facts. (Acta gastroenterol. belg., 2022, 
85, 625-631).
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Abbreviations: AIN: anal intraepithelial neoplasia; ASCUS: 
atypical squamous cells of unknown significance; cART: 
combined antiretroviral therapy; CMV: cytomegalovirus; 
DARE: digital anorectal examination; ESD: endoscopic 
submucosal dissection; GBM: gay and bisexual men; HIV: 
human immunodeficiency virus; HPV: human papilloma virus; 
HRA: high-resolution anoscopy; HSIL: high grade squamous 
intraepithelial lesion; IANS: International Anal Neoplasia 
Society; LSIL: low grade squamous intraepithelial lesion; 
MSM: men who have sex with men; MSW: men who have sex 
with women; PAIN: perianal intraepithelial neoplasia; PLWH: 
persons living with HIV; p16INK4a: cyclin-dependent kinase 
inhibitor 2A; Rb: retinoblastoma protein; RFA: radiofrequency 
ablation; SCC: squamous cell carcinoma; SISCCA: superficially 
invasive squamous cell carcinoma; SOTR: solid organ 
transplant recipient; URR: upstream regulatory region; VIN: 
vulval intraepithelial neoplasia; VAIN: vaginal intraepithelial 
neoplasia

Introduction

Anal cancer is an uncommon malignancy, comprising 
only 2.5% of all gastrointestinal malignancies. However 
in certain specific at-risk populations such as men who 
have sex with men (MSM) living with HIV, there has 
been an up to 3-fold increased incidence seen over the last 

few decades (1). Similar to cervical cancer, the human 
papillomavirus (HPV) is responsible for the majority 
of anal cancers (2). Although international practice is 
increasingly towards active screening for anal cancer 
precursors in at-risk groups, currently no organised 
screening program is in effect in Belgium.

Human papillomavirus

The human papillomavirus (HPV) is a small (55 nm) 
envelope protein-free double-stranded DNA member 
of the Papillomaviridae. It is thought that species of 
papillomavirus have existed for more than 330 million 
years and HPV is therefore one of the oldest and best-
adapted viruses (3). The HPV genome (approximately 
7900 base pairs) contains an upstream regulatory region 
(URR) and 8 sequences encoding 6 early (E) proteins and 
2 late (L) proteins (4). It exists in 2 forms, episomal and 
linear. Most commonly, the circular episomal genome 
replicates autonomously in the host cell nucleus but is 
not incorporated in the host DNA. Upon as yet unknown 
conditions, the HPV genome linearizes, integrates in 
the host genome and stimulates the expression of E6/
E7 proteins (5). Therefore HPV is often divided by 
oncogenic risk into low-risk genotypes (mainly episomal 
HPV-6 and HPV-11) and high-risk genotypes (mainly 
integrated HPV-16 and HPV-18) (6).

HPV has a specific tropism for the skin and anogenital 
mucosa giving rise to warts but also to premalignant  
high grade squamous intraepithelial lesions (HSIL) and 
invasive neoplasia dependent on the genotype (7). The 
virus enters the epithelium (skin or transitional mucosa) 
mainly via micro-abrasions and selectively infects 
transient amplifying (stem) cells at the basal layer of the 
skin/epithelium. Upon infection HPV immortalizes these 
transient amplifying cells giving rise to uncontrolled 
cell proliferation (8). The most important HPV proteins 

Correspondence to: Philip Roelandt MD PhD, Department of Gastro-enterology 
and Hepatology, UZ Leuven, Leuven, Belgium. Phone: +32 16/34.42.25. Fax: 
+32 16/34.42.19.
Email: philip.roelandt@uzleuven.be

Submission date: 22/06/2022
Acceptance date: 26/07/2022

  Acta Gastro-Enterologica Belgica, Vol. 85, October-December 2022

EXPERT POINT OF VIEW — DOI 10.51821/85.4.10820 625



626 Ph. Roelandt et al.

Acta Gastro-Enterologica Belgica, Vol. 85, October-December 2022

of clearance of HPV infection (23). Cumulative risk is 
well documented, given the prevalence of anal HPV as 
high as 93% in HIV-positive MSM, including 74% high-
risk HPV (22,24). On one hand there is evidence that 
effective combined antiretroviral therapy (cART) reduces 
the risk of HPV infection and neoplasia. Although for 
many years anal cancer incidence continued to climb in 
this high risk group there is currently some evidence that 
anal cancer incidence is starting to plateau and expected 
to fall future with better antiretroviral control (25).

Similar HPV genotypes are found in anal compared to 
cervical carcinoma however HIV positivity is associated 
with the presence of multiple HPV strains (73% in HIV+ 
vs 23% in HIV-) (6). 

In vitro it has been shown – even at single protein 
level – that HIV infection (more specifically, tat1 
protein) can modulate HPV infection (increased E6/
E7 expression)(26). As mentioned earlier, HPV can 
also lead to neoplasia, however the exact mechanism 
remains unclear. It is already known that neither the 
single proteins nor the combination of E6/E7 proteins is 
sufficient to progress from immortalization to malignant 
transformation. Therefore it is most likely that changes 
in host signalling pathways (via cytokine release) and/
or mutations (via chromosomal instability) are necessary 
to transform immortalized cells to malignancy (27). 
Complementary effects of host and viral factors have 
already been shown, as E7 stimulates p53WT-containing 
cells to apoptosis while p53mut-containing cells are 
favoured by an anti-apoptotic effect (28). 

Anal cancer

Although anal cancer is still a relatively rare disease, 
the rate of anal squamous cancer is increasing by about 
2% per year (29).The absolute increase in the number of 
persons living with HIV (PLWH) and organ transplant 
recipients in combination with an increase in life 
expectancy in both populations can only partially explain 
the increasing incidence of anal cancer (2,30). 

Patients at risk for anal cancer include PLWH, MSM, 
women diagnosed with HPV-related gynaecological 
precancerous lesions or cancer, solid organ transplant 
recipients (SOTR), patients with autoimmune diseases 
as well as smokers (31-37). One of the common links 
between patients at risk is an immunocompromised 
status (viral or anti-rejection medication). It has been 
shown that PLWH have a general increased risk of 
developing cancer (38). The risk of anal cancer is 46-
78-fold higher in HIV-positive MSM compared to the 
general population (22,39,40) and is as high as the risk of 
colorectal cancer in the general population (cumulative 
incidence 1.5%)(38). 

In solid organ transplant recipients (SOTR) and 
patients on long-term steroids there is increasing evidence 
that there is also an increased risk for anal neoplasia and 
cancer (37,41) . Whether there is a correlation between 
HPV genotype/cancer risk and type of transplanted organ 

for immortalization are E6 and E7 because of their 
interaction with host p53 and retinoblastoma (Rb) 
protein. In normal non-infected cells both p53 and Rb 
control the transit from G0/G1 phase to S phase: in case of 
chromosomal damage, cell growth is halted and DNA can 
be repaired. Upon binding of E6, p53 is degraded leading 
to uncontrolled cell proliferation and accumulation of 
chromosomal defects. On top of this effect, binding of E7 
to Rb releases E2F transcription factor from the Rb/E2F 
complex, allowing defective DNA containing cells to 
bypass cell arrest. Besides effects on p53 and Rb proteins 
E7 also interacts with many other proteins (e.g. p21, p27) 
leading to further growth stimulation (9). These proteins 
can be used as potential biomarkers. For example 
p16INK4a, a tumor suppressor protein that facilitates the re-
binding of pRb to E2F thereby slowing down cell cycle, 
is overexpressed in HPV-associated premalignant lesions 
(10).

Epidemiology of anal HPV infection

The most consistent predictor of anogenital HPV 
infection in both women and men is sexual activity and 
the risk is directly related to the number of sexual partners.  
Anal intercourse is not a consistent risk factor for anal 
HPV infection as this is not required for transmission 
since the virus can also spread to the anal region via skin 
contact or from other genital organs infected with HPV 
(11). 

In women the world-wide prevalence of persistent 
cervical HPV infection is on average approximately 
10% with prevalence ranging from 6.6% in Europe up 
to 22.9% in Africa with HPV-16 and HPV-18 as most 
common genotypes. Similar prevalence for anal HPV 
infection in women is documented (up to 30%)(12,13). 
The presence of cervical HPV infection also increases 
the risk of anal HPV infection, as does the presence 
of anal fissure or > 4 sex partners (14,15). Anal HPV 
infections are asymptomatic and usually transient. Most 
anal infections are estimated to be cleared within 3 years 
albeit HPV-16 is more difficult to clear (16,17). The 
prevalence of cervical HPV infection starts to decrease 
from the age of 30, leaving women with persistent 
infection at highest risk for cervical neoplasia and cancer 
(18). While HPV infection clears from the cervix in 
women eventually, it often remains persistent in the anus, 
leading to a longer lead time from infection to neoplasia 
in the anus in women (median 20 years between cervical 
neoplasia and anal neoplasia) (19). 

In men who have sex with women (MSW) HPV 
infection is common with prevalence of genital HPV 
infection up to 53%, while anal HPV infection is only 
12-14% (13,20,21). However, the incidence of anal HPV 
infection in men who have sex with men (MSM) is as 
high as 64%, including 35% high-risk HPV-16 (13,22).

In both women and men, HIV-positivity is associated 
with higher prevalence of HPV infection (69-72% HIV+ 
HPV+ vs 31-43% HIV- HPV+) and decreased likelihood 
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resolution anoscopy (HRA), while the other half uses 
immediate HRA (48,49). 

By far the easiest and most universally available 
screening technique for anal cancer is digital anorectal 
examination (DARE). This technique allows detection 
of palpable abnormalities in the distal rectum, anal canal 
and perianal skin and should therefore not be forgotten 
among the arsenal of more invasive or complex screening 
techniques (50).

Analogous to cervical cytology, anal cytology can 
be easily obtained using a classical cytobrush, and 
liquid based cytology. Anal cytology should be obtained 
prior to performing DARE and with no or water-only 
lubricant to obtain technically satisfactory samples. 
The unsatisfactory rate should be no higher than 5% in 
MSM living with HIV (51). Cytology should be reported 
according to the Bethseda classification, normal, atypical 
squamous cells of unknown significance (ASCUS), LSIL 
or HSIL. The biggest drawback of anal cytology is the 
lower specificity (range 37-76%) and sensitivity (range 
54-89%)  compared to cervical cytology (52) and the 
higher susceptibility to crush artefacts due to the specific 
anatomical position of the anal transition zone. Abnormal 
anal cytology was found in more than 30% of women 
with a history of high-grade cervical lesions or cancer, of 
which 31.3% had biopsy-proven AIN on high-resolution 
anoscopy (HRA) (33).

Besides Papanicolaou immunostaining and bright 
field microscopy, HPV can be detected in anal cytology 
samples by PCR (DNA or RNA) or downstream 
cellular markers (p16/Ki67) (53). A combined p16/Ki67 
immunostaining might even have a higher sensitivity for 
detection of AIN in HIV-positive MSM (54). A recent 
study showed that the combination of HPV PCR testing 
in combination with cytology has the highest sensitivity 
(91.7%) of detecting high-grade AIN (55,56).

High resolution anoscopy (HRA) should be performed 
by adequately trained clinicians using a classical ano-
scope and colposcope. The entire anal transition zone 
with squamocolumnar junction needs to be visualized, as 
well as the anal canal and the perianal skin. Enhancing 
contrast using 5% acetic acid is used to detect dysplastic 
lesions often in combination with Lugol’s solution. 
Abnormal findings (e.g. acetowhite lesions, specific 
vascular patterns) should be biopsied selectively and 
reported accordingly (51).

International guidelines suggest that patients at risk 
(PLWH, MSM, woman diagnosed with HPV-related 
gynaecological precancerous lesions or cancer, SOTR, 
patients with autoimmune diseases) should be clinically 
evaluated annually with DARE, cytology analysis and 

or type of immunosuppressive medication is currently 
unknown, although studies suggesting differential risk 
are araising (42).

Anal precursor lesions

Often precursor lesions remain asymptomatic until 
malignant transformation and/or invasion occurs. In 
resection specimens after hemorroidectomy between 
2003 and 2019, anal intraepithelial neoplasia (AIN) 
was found incidentally in 54 of 1612 cases (3.4%) with 
increasing detection of high-grade lesions in the more 
recent years (43). A recent retrospective study in patients 
with anal cancer showed that anal precursor lesions were 
found in 34% of HIV-positive patients compared to only 
3% in HIV-negative patients (32). In line with the known 
increase in the rate of  anal squamous cell cancer, an even 
more pronounced rise in AIN (up to 11% per year) was 
noted (29).

The diagnosis is confirmed on histology of the biopsy 
or resection specimen. Based on the extent of dysplastic 
cells in the epithelial layer on a biopsy, precursor lesions 
can be divided into AIN1, AIN2 and AIN3 and should 
be reported accordingly in the pathological report (44). 
Although this is still required, a division is made betweeen 
high grade squamous intraepithelial lesions (HSIL) 
considered to be precancerous, and low grade squamous 
intraepithelial lesions (LSIL) representing proliferative 
infection alone. Additional p16 immunostaining in case 
of AIN2 distinguishes between HSIL and LSIL thereby 
reducing unnecessary treatments (45).

Additional characterisation including Ki67 immuno-
staining, methylation status and HPV-E4 positivity are 
currently being tested but at present their usefulness 
is unclear (46). Progression rate from AIN to cancer is 
thought to be approximately 10% with a median time of 
2.7 years (29), The exact discriminating characteristics of 
these progressing lesions remain unclear. A recent large 
randomised controlled trial was stopped early due to the 
effectiveness of anal HSIL treatment in the prevention 
of anal cancer (47). Hence screening and surveillance 
of anal HSIL with treatment will increasingly become 
crucial. 

Screening techniques

International experts advise to actively screen for anal 
intraepithelial neoplasia in specific risk populations but 
due to the lack of large randomised control trials there 
is high variation in the management of anal cancer 
screening: half of clinics use cytology followed by high-

AIN1 AIN2  p16- AIN2 p16+ AIN3 SISCCA Invasive carcinoma

Dysplasia lower 1/3 Dysplasia  lower 2/3 Dysplasia lower 2/3 Full thickness 
dysplasia

< 7 mm width and
< 3 mm depth

> 7 mm width or
> 3 mm depth

Low-grade squamous intraepithelial lesion (LSIL) High-grade squamous intraepithelial 
lesion (HSIL) Carcinoma
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– Topical application of 5-fluorouracil (a well-known 
pyrimidine analogue antimetabolite) resulted in 
complete response rate of 17-39% in AIN in HIV-
positive men but again with a high recurrence rate 
(58% after 72 weeks)(68, 70). 

– Sinecatechins (10% or 15%) have no data regarding 
use in HSIL but have equivalent efficacy to imiquimod 
in the use of warts.

One prospective study revealed that electrocautery was 
still superior compared to imiquimod and 5-fluorouracil 
in treating AIN (63% of HIV-positive MSM), however 
recurrence was comparably high in all arms of this small 
RCT (resp. 68%, 71% and 58%) (68). Finally the value of 
post-exposure vaccination is currently being investigated 
after initial beneficial results on incidence of HSIL 
in young asymptomatic MSM (reduction of AIN2/3 
by 54%) (71) that was not reproduced when repeated 
in an older cohort (PLWH > 26 years) (72). Recently 
it was shown in a pilot study of 10 patients that hemi-
circumferential radiofrequency ablation (RFA) resulted 
in a high rate of AIN2/3 eradication (73). Endoscopic 
submucosal dissection (ESD) of relatively large lesions 
can also be performed (74).

A recent systematic review confirms the lack 
of sufficient evidence to propose one of the above 
mentioned options as the gold standard, and confirms 
the high recurrence rate in HIV-positive populations 
(75). Therefore a combination of an ablative and 
topical treatment appears acceptable. A 6-monthly 
follow-up interval (with clinical observation without 
regular cytology, HPV testing or HRA) was weakly 
recommended in 2018 (63), but the results of the recent 
ANCHOR study (including 6-monthly follow-up after 
treatment) will probably change the clinical practice in 
the near future (47).

Situation in Belgium

Since 2010-2011 vaccination programmes for girls 
between 12 and 14 years have commenced, resulting in 
variable coverage between the different regions (91% 
Flanders 2016, 36-50% Brussels-Wallonia 2017). In July 
2017 the Belgian Superior Health Council adviced to 
extend the vaccination for both girls and boys between 
9 and 14 years. In Flanders this advice was implemented 
in 2019 with the reimbursement of vaccination of 
12-years-old boys. Despite the start of vaccination, 
screening programmes are necessary as it is estimated 
that preventive vaccination will reduce the incidence of 
anal cancer by 2050-2060.

Currently there is no official countrywide organised 
screening program in Belgium. Patients are frequently 
being referred to a selected number of physicians trained 
in HRA based on clinical findings (e.g. lesion detected 
during colonoscopy) or histopathological findings 
(e.g. hemorrhoidectomy specimen). Local screening 
initiatives also include referring asymptomatic HIV-

HRA (51,57). The interval for screening in patients 
at lower risk, defined as normal cytology and HPV16-
negative at baseline, can potentially be increased to 3 
years although there is poor quality of evidence at present 
to guide ideal follow-up protocols (58).

Treatment

In HIV-positive MSM, detection of precursor lesions 
is common, both for low-grade and high-grade lesions 
(up to 43%) (59,60). Nearly half of the low-grade lesions 
was cleared spontaneously while only a small proportion 
progressed to high-grade lesions (61). Robust data that 
treatment of high-grade lesions prevents progression to 
anal cancer are yet to be published, however a recent large 
international randomised controlled trial (ANCHOR 
study, www.anchorstudy.org) was closed early due 
to effectiveness of treatment in preventing anal SCC 
(47). It has been generally agreed that high-grade AIN 
(p16+ AIN2 or AIN3) should be treated, however high-
grade AIN is difficult to treat due to HPV persistence in 
immunocompromised patients and high recurrence rates 
(48). Moreover, even high-grade presursor lesions in 
gay and bisexual men (GBM) can clear spontaneously 
(average 22 per 100 person-years), mainly in patients 
< 45 years and in the absence of HPV-16. In this study, 
AIN2 was also more likely to clear than AIN3 (60).

However, no consensus on the optimal treatment 
for AIN2/3 is currently available despite international 
guidelines from large societies (49,62,63). Infrared coagu- 
lation, laser and electrocautery appears a good option 
for AIN (64-66) but also have a high recurrence rate 
and logistic limitations such as the need for equipment, 
training and a suitable outpatient setting. Many groups 
use as an alternative, off-licence drugs known for 
their efficacy in external anogenital warts (so-called 
condylomata accuminata caused by low-risk HPV): 

– Imiquimod is an immunomodulatory agent known to 
be efficient in anogenital warts. Meta-analysis showed 
an overall response rate of AIN to 5% imiquimod 
cream of 82% (complete response 48%, partial 
response 34%) but also a recurrence rate of 36% (67). 
However, detailed analysis revealed good response of 
perianal AIN to imiquimod, while the response rate 
of intra-anal AIN was only 37% (complete response 
22%, partial response 15%) with a recurrence rate of 
71% after 72 weeks (68). 

– Cidofovir is a direct antiviral agent also used to treat 
cytomegalovirus (CMV) infections in immunocom-
promised patients. Topical 1% cidofovir crème was 
applied to high-grade squamous perianal intraepithelial 
neoplasia (PAIN) and vaginal intraepithelial neoplasia 
(VAIN) in HIV-positive individuals for 12 weeks. In 
51% of the patients improvement was documented, 
while 21% of the patients were found to have stable 
disease (69). 
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Insitute for Health and Disability Insurance (RIZIV-
INAMI).

Conclusions

Anal intraepithelial neoplasia and anal cancer is an 
emerging problem as HPV infection remains frequent and 
the populations at risk (PLWH, MSM, woman diagnosed 
with HPV-related gynaecological precancerous lesions 
or cancer, SOTR, patients with autoimmune diseases) are 
increasing gradually. Therefore, organised screening in 
Belgium should be commenced as soon as possible to 
provide the best preventive care for patients at risk.
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Figure 1. — Populations at-risk, screening and treatment op-
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neoplasia; ASCUS = atypical squamous cells of unknown sig-
nificance; HPV = human papilloma virus; HRA = high-reso-
lution anoscopy; HSIL = high grade squamous intraepithelial 
lesion; LSIL = low grade squamous intraepithelial lesion.
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