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Abstract
Anal Squamous Cell Carcinoma (ASCC) is an uncommon cancer with a recognised precursor Anal Intraepithelial Neopla-
sia (AIN). Although there are consistent evidence-based guidelines for the management of ASCC, historically this has not 
been the case for AIN and as a result there have been geographical variations in the recommendations for the treatment of 
AIN. More recently there have been updates in the literature to the recommendations for the management of AIN. To assess 
whether we are now closer to achieving an international consensus, we have completed a systematic scoping review of avail-
able guidelines for the screening, treatment and follow-up of AIN as a precursor to ASCC. MEDLINE and EMBASE were 
systematically searched for available clinical guidelines endorsed by a recognised clinical society that included recommen-
dations on either the screening, treatment or follow-up of AIN. Nine clinical guidelines from three geographical areas were 
included. The most recent guidelines agreed that screening for AIN in high-risk patients and follow-up after treatment was 
necessary but there was less consensus on the modality of screening. Six Guidelines recommended the treatment of high-
grade AIN and four guidelines describe a follow-up protocol of patients diagnosed with AIN. There appears to be increasing 
consensus on the treatment and follow-up of patients despite a poor evidence base. There is still significant discrepancy in 
guidance on the method to identify patients at risk of ASCC and AIN despite consensus between geographical regions on 
which patient subgroups are at the highest risk.

Keywords  Anal squamous cell carcinoma · HIV · Human papillomavirus · Anal intraepithelial neoplasia · Dysplasia

Introduction

Anal squamous cell carcinoma (ASCC) is an uncommon 
Human Papillomavirus (HPV) linked cancer with an inci-
dence rate of between 1–2 per 100,000 per year. It has a 
dysplastic precursor Anal Intraepithelial Neoplasia (AIN).

HPV virus is a non-enveloped double-stranded DNA 
virus with over 100 known genotypes with approximately 
30 genotypes that can be spread through sexual contact [1]. 
Up to 95% of ASCC’s have high-risk oncogenic HPV infec-
tions [2, 3] with the most common high-risk genotype being 
HPV 16 [3–5].

Risk factors for the development of ASCC include HIV, 
receptive anal intercourse, previous HPV related dyspla-
sias and malignancies at neighbouring sites as well as any 
clinical state which would inhibit easy clearance of an HPV 
infections such as long-term use of steroids in transplant 
patients.

Although there are comprehensive evidence-based guide-
lines for the treatment of Anal Squamous Cell Carcinoma 
[6–9] which are largely consistent with each other [10] this 
is not also the case for guidelines dealing with the treatment 
of AIN.

In the case of AIN, the development of standardised 
guidelines has been hampered by small study sizes and 
poor study design. There is also the difficultly that different 
geographical areas use different nomenclature for defining 
AIN so results of small studies from different countries are 
not easily collated into a meta-analysis for better evidential 
results. Attempts to improve this situation have been com-
prehensively undertaken by the consensus achieved by the 
Lower Anogenital Squamous Terminology (LAST) project 
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guidelines that clearly define AIN to either high-grade squa-
mous intraepithelial lesion (HSIL) or low-grade squamous 
intraepithelial lesion (LSIL) using the biomarker p16, asso-
ciated with high-grade lesions [11, 12], as a differentiating 
factor [13]. Despite this consensus, the nomenclature is not 
always used.

Historically, the lack of good quality evidence has meant 
that societies in different geographical regions have differ-
ent clinical recommendations for best practice. This can be 
based on clinician preferences as well as available health 
care resources in their regions.

Over the last few years, guidelines in different geographi-
cal areas have been published which appear to recommend 
different approaches to the previous management of AIN. 
To assess whether we are now closer to achieving an inter-
national consensus, we have completed a thorough and up 
to date systematic scoping review of available guidelines for 
the screening, treatment and follow-up of AIN as a precur-
sor to ASCC.

Method

This is a systematic scoping review completed following the 
Reporting Items for Systematic Reviews and Meta-Analyses 
Extension for Scoping Reviews (PRISMA-SCR) Statement.
[14–16].

Search strategies and data sources

MEDLINE and EMBASE were searched from database 
inception to 29th November 2020 using our search strategy 
[(“Anal Squamous Cell Carcinoma” OR “Anal Cancer” OR 
“Anal Intraepithelial Neoplasia”) AND (“guideline$” OR 
“consensus” OR “management” OR “screening”)]. Refer-
ences lists of included and key papers were also searched as 
well as relevant clinical societies webpages and their associ-
ated journals.

The titles and abstracts obtained from the search were 
systematically compared to our inclusion criteria for relevant 
full papers to be read. If on reading, the full papers met the 
inclusion criteria they were included in the review. DRLB 
and MEEL performed separate independent data searches 
and compared the final full papers to be included. If there 
was a discrepancy identified a third party within the research 
group was asked to give an independent opinion. Duplicate 
papers were excluded on abstract review.

Inclusion criteria

To be included in the scoping review, the guidelines must 
be published and endorsed by a clinical society or an 
expert taskforce in the English language and give advice 

or recommendations on either the screening, treatment or 
follow-up of AIN.

Exclusion criteria

Guidelines or recommendations given by papers based on 
a single centre experience or a case series were excluded.

Levels of evidence

Where the guideline has already used a tool to state the 
level of evidence behind their recommendations, this will 
be stated with the recommendation. If the guideline had not 
completed this exercise the authors assessed the evidence in 
the study referred to in the guideline and classified them by 
the GRADE recommendations [17]. If a recommendation is 
given without stating evidential support, this will be stated 
as opinion next to recommendation.

Results

As a wide literature search was required, a high number of 
titles were first identified (n = 2804). This was eventually 
reduced to nine clinical guidelines that included recom-
mendations for the screening, management, and treatment 
of AIN (Table 1). 4 further guidelines were identified that 
were superseded by more recent up to date guidelines.

Current guideline recommendations

Screening for AIN

Cytology or Papanicolaou smear tests have long had a role 
in cervical screening programmes with excellent sensitivity 
and specificity for the diagnosis of cervical intraepithelial 
neoplasias and cervical cancers [18]. In the United King-
dom, since cervical screening programmes were established 
the incidence of cervical cancer has decreased by 26% [19].

As ASCC is thought to have a similar natural history 
to cervical cancer anal cytology is a natural candidate for 
screening programme for AIN and ASCC. However, the 
literature is less convincing about its accuracy in its role 
for screening for AIN and ASCC with studies only an 83% 
sensitivity and 38% specificity [20] and high false negative 
rates.

Testing for oncogenic HPV genotypes has also been put 
forward as an adjunct to anal cytology screening [21]. There 
is little consensus about this in the literature, some studies 
showing that, unlike in cervical screening, HPV genotyp-
ing does not improve sensitivity or specificity of cytology 
[20]. When studying high-risk populations, many patients 
with high-risk HPV genotypes have multiple infections that 
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develop, regress and clear spontaneously after exposure. It 
is likely that it is the chronicity of a high-risk HPV infection, 
rather than the acute exposure, that increases the risk of dys-
plastic change. Therefore, unfortunately, HPV genotyping at 
single points of time is unlikely to be beneficial.

Alterative screening methods include regular per rectal 
examinations as well as, what is many clinicians believe 
is the gold standard method, High Resolution Anoscopy 
(HRA). HRA however, is expensive and operator depend-
ant with high-grade AIN and ASCC detection rates closely 
related to anoscopists experience [22]. However, when this 
technique has been compared to expectant management, the 
results have been disappointing and HRA was not shown to 
significantly affect detection rates or prevent progression of 
ASCC [23].

With this is mind, it is understandable that different 
regions have different recommendations about screening.

All regions apart from the UK named cytology as a 
screening tool but each region deals with cytology’s poor 
specificity differently, European AIDS Clinical Society 
(EACS), New York State Department of Health (NYSDOH) 
and the Hellenic Society of Medical Oncology (HESMO) 
recommend the use of cytology as a first line screening tool 
for all HIV positive patients advocating that only patients 
with an abnormality of cytology or patients who also have 
specific risk factors should then be referred for HRA. How-
ever, the American Society of Colon and Rectal Surgeons 
(ASCRS) guidelines recommends that it should only be used 
as part of a comprehensive screening programme and not as 
a first line tool alone.

The Italian Society of Colorectal Surgeons (SICCR) 
guidelines simply state that high resolution anoscopy (HRA) 
is a better screening tool. Whereas in the UK and USA HRA 
is recommended but only in the hands of experienced practi-
tioners. The EACS and the NYSDOH guidelines also detail 
the timing of HRA screening in high-risk groups but differ in 
the best timings for this to take place. As there is insufficient 
information in the literature about screening timings, all the 
other guidelines recommend screening in high-risk groups 
to take place but stop short of stating clearly when or how 
to best go about this.

SICCR, NYSDOH and ASCRS give recommenda-
tions about HPV genotyping, the former advises that is not 
required if HRA and biopsies are taken whereas the ASCRS 
recommends use of HPV genotyping as an adjunct to an 
established screening programme. NYSDOH does not give 
recommendations about its inclusion or exclusion into a 
screening programme but does state that any patients iden-
tified with high-risk HPV genotypes should undergo HRA.

It is encouraging that all the current guidelines, with the 
exception of the UK ACPGBI and the NCCN guidelines now 
refer to AIN using the correct LAST criteria guidelines [13] 
(LSIL and HSIL) however, only the Italian SICCR and the 

American ASCRS directly refer to the use of p16 to differ-
entiate high-grade lesions from equivocal low-grade lesions 
despite good evidence that this is beneficial [11–13] (Fig. 1).

Treatment of AIN

There are many different treatment modalities that have been 
put forward as a candidate to treat AIN. They include topical 
treatments such as Imiquimod and 5-Fluorouracil, ablative 
therapies such as infrared coagulation, laser treatment and 
electrocautery and surgical excision of the affected areas.

If we continue to liken AIN to cervical intraepithelial 
neoplasia, it is likely that by treating AIN it is possible to 
prevent progression to ASCC. This is the basis of the suc-
cess of the cervical screening programme. However, like 
screening, this has not been entirely straightforward to dem-
onstrate in the management of AIN.

A systematic review of the different available treat-
ment modalities was recently undertaken and it found that 
although all the treatments did regress high-grade AIN, the 
recurrence rates were high and follow-up times were not 
long enough to demonstrate long term clinical benefit or the 
prevention of ASCC [31].

The advice in all included clinical guidelines reflects this 
equipoise. Some geographical regions are much more pro-
active about treating AIN as they view the potential risk of 
ASCC higher than the potential risk of the treatment. For 
example, the Italian SICCR guidelines state the opinion that 
it is unacceptable to not treat AIN and state that all patients 
should be treated. Similarly, the NYSDOH guidelines rec-
ommend in their subset of patients, AIN2 and AIN3 should 
be treated whereas AIN 1 can be observed.

However, clinical guidelines from the UK, Germany, and 
ASCRS state you can treat AIN but place less emphasis on 
this advice. They also do not recommend which treatment, 
if treatment is undertaken, is recommended practice. Rather, 
in the UK ACPGBI guidelines, they stress the importance 
of the use of specialist multidisciplinary team meetings to 
permit best practice in a grey area of clinical benefit.

Other guidelines are less vague; the ASCRS guidelines 
limit ablative therapies to the treatment of high-grade AIN. 
Also, based on a randomised controlled trial [32] compar-
ing electrocautery to Imiquimod and 5-Fluorouracil the 
ACPGBI and National Comprehensive Cancer Network 
(NCCN) guidelines recommend that electrocautery may be 
better tolerated than topical treatment in HIV positive men 
who have sex with men.

Follow‑up of AIN

As the benefits of treating AIN are unclear so are the 
procedures for follow-up after treatment for AIN. Unfor-
tunately, there are not enough studies in the literature 
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that have followed up patients long enough to be able to 
identify an ideal follow-up protocol [31].

The rate of progression from high-grade AIN to ASCC 
varies considerably in the literature with some studies 
quoting up to a third of patients developing ASCC 3 years 
after diagnosis of high-grade AIN [33]. Lee et al. demon-
strates a median time of progression of 2.7 years [34] and 
Scholefield et al. states the risk of progression to ASCC 
from AIN is 10% at 5 years [35]. However other studies 
exist that suggest that transformation of AIN to ASCC is 
a much rarer occurrence with 7.4 cases per 100 person 
years of follow-up [36].

All guidelines, apart from the ASCRS guidelines who 
state that treated patients do not require follow-up unless 
visible or palpable disease develops, recommend some 
regime of follow-up in patients with AIN. Most guide-
lines recommend between 3–6 monthly follow-up for 
3–5 years, however the NYSDOH guidelines recommend 
also yearly HRA follow-up for AIN1.

Recommendations for immunosuppressed and transplant 
patients

One paper was found that discussed the screening for and 
treatment of HPV infections in patients with solid organ 
transplantations. The American Society of Transplanta-
tion (ASOT) gives recommendations that all transplant 
recipients who have a history of receptive anal inter-
course or cervical dysplasia should undergo anal cytol-
ogy screening, furthermore they recommend high-grade 
disease should be treated whereas low-grade dysplasia can 
be observed. They do not give any recommendations on 
the treatment modality that can be used nor do they specify 
timings for screening or low-grade observation [37]. There 
were no papers identified in the scoping review that dis-
cussed the management of patients with other causes of 
immunosuppression.

Fig. 1   PRISMA Table [24]—
results of the search strategy 
and reasons for exclusion
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Evaluation of preceding guidelines 
in comparison to current clinical guidelines

In our literature review, four further clinical guidelines 
were identified that had been superseded by more recent 
up to date clinical guidelines, two of these guidelines 
were from Europe (German Society of Dermatology and 
SICCR) [38, 39], one from the USA (ASCRS) [40] and 
one from the United Kingdom (ACPGBI) [35]. When eval-
uating each included guideline with its preceding counter-
part it is clear to see there has been a definite drift from 
recommendations from as little as 5 years ago advocating 
a much more aggressive approach now to the management 
of AIN.

The ACPGBI guidelines in 2011 did not advocate 
screening for AIN, nor did it recommend treatment or 
long-term follow-up of patients with low-grade AIN [35]. 
Interestingly, both the historical ASCRS and the SICCR 
guidelines recommended anal cytology for AIN screening 
rather than HRA [38, 40].

The historical ASCRS guidelines also have subtly 
changed their wording from patients can be observed in 
select cases to patients can be treated [40]. There has also 
been a change in the principles of treating AIN, previous 
guidelines in the UK and Germany particularly emphasise 
the excision of dysplastic areas as a definitive treatment for 
high-grade AIN. However this is largely now fallen out of 
favour due to the risk of anal stenosis and the high rates 
of recurrence in case series [41].

Anal mapping, a mainstay of AIN surveillance in the 
UK previously has now been discouraged in the recent 
UK guidelines due to futility and risk of patient harm [6].

The historical guidelines recommend considering HPV 
vaccination in high-risk groups after some success in the 
secondary prevention of AIN in a study in 2012 [42]. 
However, in 2018 a randomised controlled trial using the 
quadrivalent HPV vaccination as secondary prevention for 
patients treated for AIN did not demonstrate any benefit 
therefore this recommendation is no longer in the most up 
to date guidelines [43].

The historical and current SICCR guidelines are rela-
tively similar to each other and the most consistent over 
time, however, they also are the most enthusiastic about 
treating AIN overall.

Prior to the completion of this systematic scoping 
review, it was believed that different geographical areas 
have different recommendations for the screening, treat-
ment and follow-up of AIN but that there was local con-
sensus within a geographical area. This was thought to 
be related to different healthcare systems having different 
access to treatments and screening practices and the avail-
ability of local clinician expertise. Although the historical 

guidelines largely follow this pattern, this effect is less 
apparent in the current clinical guidelines available.

Discussion

It is interesting that the guidelines are starting to drift 
towards some agreement about the best practice in follow-
ing up patients with AIN despite the lack of evidence base. 
It also appears that it has become less acceptable to just 
observe high-risk patients.

However, there does not seem to be much change in the 
lack of consensus in screening high-risk patients despite all 
guidelines now reporting a need to identify them. Unfortu-
nately, there is not a screening technique that does not have 
significant flaws, anal cytology has a low sensitivity and 
high false negative rate, HRA is expensive and inaccurate 
unless used by expert practitioners, serial per rectal exami-
nations in high-risk patients is also significantly dependant 
on clinicians experience and thorough note keeping. Nev-
ertheless, when used by expert practitioners, HRA guided 
biopsies are the gold standard in AIN screening and are the 
most likely to be diagnostic [27]. Isolated HPV genotyp-
ing is potentially flawed in high-risk populations as they are 
more likely to have multiple HPV infections that develop, 
regress and clear spontaneously after exposure. It is likely 
that it is the chronicity of a high-risk HPV infection, rather 
than the acute exposure, that increases the risk of dysplastic 
change. Identifying those patients who do not clear the infec-
tion is potentially a better indicator of risk.

The inclusion criteria of this scoping review allowed for 
the inclusion of all clinical guidelines where recommenda-
tions are given on the screening, treatment, and follow-up 
of AIN. The rationale for this was that AIN is a subspe-
cialist topic and guidelines often treat AIN as a subtopic of 
ASCC including recommendations for AIN within a section 
of larger ASCC guidelines. Indeed, of the nine guidelines 
included in this scoping review only four papers identified 
were guidelines solely related to the care of AIN [26, 27, 29, 
37], and only one of these papers was about the management 
of AIN overall [27] rather than in a subgroup of people such 
as patients with solid organ transplants or patients with HIV. 
Although all guidelines were endorsed by clinical societies, 
guidelines written where AIN is included as a subsection of 
other guidelines may not have the detailed overview of the 
literature as much as guidelines dedicated to AIN.

The increasing awareness of high-risk patients and the 
potential benefits of HRA is to be credited to specialised 
societies such as the International Anal Neoplasia Society 
who advocate for this specialised patient subgroup and pro-
vide HRA training. However, until the treatment of AIN 
becomes more mainstream and larger scale study results are 
available the guidance of how best to manage these patients 



2055Updates in Surgery (2021) 73:2047–2058	

1 3

may not improve. The challenge remains in identifying the 
patients most at need of expert care.

It is also important to note that the literature is heav-
ily weighted towards HIV positive men who have sex with 
men (MSM) and there is a lack of clinical study into HIV 
negative women with AIN despite women having the high-
est incidence of ASCC [44] as such the clinical guidelines 
often appear to underestimate their risk when compared to 
HIV positive MSM. Indeed, the majority of clinical studies 
involving the treatment, surveillance and follow-up of AIN 
exclusively include HIV MSM as they are the most easily 
available and recruitable patients in this subspeciality. As 
such, there is little evidence on the management of patients 
who are not HIV positive men which significantly limits the 
scope of guidance available.

Like a previous systematic review [45] comparing histori-
cal clinical guidelines there as significant discrepancy on 
the terminology of AIN between geographical regions and 
in particular the use of AIN2 as low and high grade. This 
limited generalisability between recommendations. To pre-
vent confusion, we continued using the nomenclature used 
by guidelines in the results table.

This systematic scoping review is limited by the restric-
tion of included papers to guidelines written in the Eng-
lish language. Although both reviewers did not identify any 
guidelines in any other language it is possible that guide-
lines written in areas of the world with high prevalence 
of ASCC, for example Brazil and Russia, have their own 
guidelines that could not be included in this paper. Also, 
the authors were surprised that countries such as Australia 
and New Zealand did not have accessible guidelines this 
could potentially bias this review and its findings that there 
is an increasing trend to treat AIN. Clinicians in Australia in 
particular are associated with a trend for more conservative 
management in expert conferences when compared to their 
American counterparts.

The comparison of strength of recommendations between 
guidelines is a study limitation and a potential source of con-
fusion for the reader, as different societies had preferences 
for different grading systems yet still use similar nomencla-
ture. The authors recommend that readers use care to iden-
tify the source of the grading system identified in Table 1 
despite the nomenclature being similar IC in Oxford Levels 
of Evidence has a considerably different meaning to 1C in a 
paper using the GRADE recommendations.

Authors’ recommendations

Despite the lack of available evidence base, we feel that the 
correlation of data suggests an agreement in some of the 
issues raised. As such we would recommend the use of HRA 
by expert practitioners as the screening method of choice for 

high-risk individuals in particular HIV positive men who 
practice receptive anal intercourse and patients with previ-
ous AIN or HPV perineal dysplasias (1C). Arguably, despite 
the American Society of Transplantation recommending 
anal cytology as a first line screening tool in solid organ 
transplant recipients, solid organ transplant recipients should 
be included in this high-risk group where HRA is offered 
first line by expert practitioners. Anal cytology can be per-
formed at the same time as HRA as an adjunct for diagno-
sis but should not be the main screening tool. For patients 
with lower risk factors, for example women with HIV and 
men with HIV who do not practice receptive anal inter-
course (medium-risk individuals), on the balance of risks 
anal cytology is likely to be the best screening method as 
this could be delivered routinely without input from expert 
practitioners. There is no correlation in guidelines currently 
with the timings of screening programme for high-risk and 
medium-risk patients. Nevertheless, given that the median 
progression rate of high-grade AIN to ASCC is quoted as 
2.7 years [34] or a third of patients three years after high-
grade AIN diagnosis [33] annual examinations in high-risk 
individuals would not be unreasonable and medium risk 
patients, without high-grade disease could have longer times 
between screening attendances.

All high-grade AIN (HSIL, HGAIN and AIN3) in HIV 
positive men who have receptive anal intercourse, on the 
balance, should be treated. There is some evidence that 
electrocautery may be the best choice of treatment in these 
patients (1B) [32]. As there is a paucity of research yet on 
whether treating AIN is beneficial to patients who are not 
HIV positive men who practice receptive anal intercourse, 
it is unclear whether treating high-grade AIN in patients in 
subgroups with different risk factors is beneficial without 
further research.

All except one guideline recommend following up treated 
high-grade AIN every 3–6 months for between 3–5 years.

Conclusion

When evaluating clinical guidelines giving recommenda-
tions on the screening, treatment and follow-up of patients 
with AIN there appears to be increasing consensus on the 
treatment and follow-up of patients despite a poor evidence 
base. Nearly all included guidelines recommend the treat-
ment and follow-up of high-grade AIN, but most stop short 
of recommending a specific treatment modality. There is 
still significant discrepancy in guidance on the method to 
identify patients at risk of ASCC and AIN despite consensus 
between geographical regions on which patient subgroups 
are at the highest risk.



2056	 Updates in Surgery (2021) 73:2047–2058

1 3

Author contributions  All listed authors confirm that they had made 
substantial contribution to either the conception, design, acquisition, 
and interpretation of the data and either drafted the original article or 
provided critical revisions or prior drafts. All listed authors agree to 
the version that is published and are accountable for its accuracy and 
integrity.

Funding  We thank The Red Trouser Day charity for financially sup-
porting this research via a research grant to DRLB.

Availability of data and material  Not applicable.

Code availability  Not applicable.

Declarations 

Conflict of interest  The authors do not have any conflicts of interest 
to declare.

Ethical approval  No ethical approval was required for this research.

Consent to participate  Not applicable.

Consent for publication  All named authors have contributed to this 
research and give their consent for publication.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Chia-ching JW, Sparano J, Palefsky J (2017) Human immunode-
ficiency virus/AIDS, human papillomavirus and anal cancer. Surg 
Oncol Clin N Am 26(1):17–31

	 2.	 Laytragoon-Lewin N, Nilsson PJ, Castro J, Gharizadeh B, Nyren 
P, Glimelius B, Elmberger G, Turesson I, Svensson C (2007) 
Human papillomavirus (HPV), DNA aberrations and cell cycle 
progression in anal squamous cell carcinoma patients. Anticancer 
Res 27(6C):4473–4479

	 3.	 Baricevic-Jones I, He X, Oliver AW, Bailey C, Summers J, Hamp-
son L, Hampson I, Gilbert D, Renehan A (2014) High-sensitivity 
wide-range HPV genotyping in anal squamous cell carcinoma in a 
UK cohort (2004–2009): Implications for multi-valent HPV vacci-
nation development. Colorectal Dis 2:19. https://​doi.​org/​10.​1111/​
codi.​12640

	 4.	 Duggan MA, Boras VF, Inoue M, McGregor SE (1991) Human 
papillomavirus DNA in anal carcinomas. Comparison of in situ 
and dot blot hybridization. Am J Clin Pathol 96(3):318–325

	 5.	 Hui Y, Quddus MR, Murthy JN, Yang D, Sung CJ, Lu S, Resnick 
MB, Wang LJ (2017) Human papillomavirus genotyping of 

incidental malignant and premalignant lesions on hemorrhoid-
ectomy specimens. Am J Surg Pathol 41(3):382–388. https://​doi.​
org/​10.​1097/​PAS.​00000​00000​000809

	 6.	 Geh I, Gollins S, Renehan A, Scholefield J, Goh V, Prezzi D, 
Moran B, Bower M, Alfa-Wali M, Adams R (2017) Association 
of coloproctology of Great Britain & Ireland (ACPGBI): guide-
lines for the management of cancer of the colon, rectum and anus 
(2017)—anal Cancer. Colorectal Dis 19(Suppl 1):82–97. https://​
doi.​org/​10.​1111/​codi.​13709

	 7.	 Stewart DB, Gaertner WB, Glasgow SC, Herzig DO, Feingold D, 
Steele SR, Prepared on Behalf of the Clinical Practice Guidelines 
Committee of the American Society of C, Rectal S (2018) The 
American Society of Colon and Rectal Surgeons clinical prac-
tice guidelines for anal squamous cell cancers (Revised 2018). 
Dis Colon Rectum 61(7):755–774. https://​doi.​org/​10.​1097/​DCR.​
00000​00000​001114

	 8.	 Glynne-Jones R, Nilsson PJ, Aschele C, Goh V, Peiffert D, Cer-
vantes A, Arnold D (2014) Anal cancer: ESMO-ESSO-ESTRO 
clinical practice guidelines for diagnosis, treatment and follow-up. 
Eur J Surg Oncol 40(10):1165–1176. https://​doi.​org/​10.​1016/j.​
ejso.​2014.​07.​030

	 9.	 Benson AB, Venook AP, Al-Hawary MM, Cederquist L, Chen 
YJ, Ciombor KK, Cohen S, Cooper HS, Deming D, Engstrom 
PF, Grem JL, Grothey A, Hochster HS, Hoffe S, Hunt S, Kamel 
A, Kirilcuk N, Krishnamurthi S, Messersmith WA, Meyerhardt J, 
Mulcahy MF, Murphy JD, Nurkin S, Saltz L, Sharma S, Shibata 
D, Skibber JM, Sofocleous CT, Stoffel EM, Stotsky-Himelfarb 
E, Willett CG, Wuthrick E, Gregory KM, Freedman-Cass DA 
(2018) Anal carcinoma, version 2. 2018 NCCN clinical practice 
guidelines in oncology. J Natl Comp Cancer Netw 16(7):852–871. 
https://​doi.​org/​10.​6004/​jnccn.​2018.​0060

	10.	 Johnson N, Pellino G, Simillis C, Qiu S, Nikolaou S, Baird DL, 
Rasheed S, Tekkis PP, Kontovounisios C (2017) Discrepancies 
between NCCN and ESMO guidelines in the management of anal 
cancer: a qualitative review. Updates Surg 69(3):345–349. https://​
doi.​org/​10.​1007/​s13304-​017-​0470-8

	11.	 Bean SM, Eltoum I, Horton DK, Whitlow L, Chhieng DC (2007) 
Immunohistochemical expression of p16 and Ki-67 correlates 
with degree of anal intraepithelial neoplasia. Am J Surg Pathol 
31(4):555–561

	12.	 Bean SM, Meara RS, Vollmer RT, Conner MG, Crowe DR, Novak 
L, Eltoum IA, Robboy SJ, Chhieng DC (2009) p16 Improves inter-
observer agreement in diagnosis of anal intraepithelial neoplasia. 
J Low Genit Tract Dis 13(3):145–153. https://​doi.​org/​10.​1097/​
LGT.​0b013​e3181​934486

	13.	 Darragh TM, Colgan TJ, Thomas Cox J, Heller DS, Henry MR, 
Luff RD, McCalmont T, Nayar R, Palefsky JM, Stoler MH, 
Wilkinson EJ, Zaino RJ, Wilbur DC (2013) The lower anogenital 
squamous terminology standardization project for HPV-associ-
ated lesions: background and consensus recommendations from 
the College of American Pathologists and the American Society 
for Colposcopy and Cervical Pathology. Int J Gynecol Pathol 
32(1):76–115. https://​doi.​org/​10.​1097/​PGP.​0b013​e3182​6916c7

	14.	 Bodelon C, Madeleine MM, Johnson LG, Du Q, Galloway DA, 
Malkki M, Petersdorf EW, Schwartz SM (2014) Genetic variation 
in the TLR and NF-kappaB pathways and cervical and vulvar 
cancer risk: a population-based case-control study. Int J Cancer 
134(2):437–444. https://​doi.​org/​10.​1002/​ijc.​28364

	15.	 Peters MD, Godfrey CM, Khalil H, McInerney P, Parker D, Soares 
CB (2015) Guidance for conducting systematic scoping reviews. 
Int J Evid Based Healthcare 13(3):141–146. https://​doi.​org/​10.​
1097/​xeb.​00000​00000​000050

	16.	 Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac 
D, Moher D, Peters MDJ, Horsley T, Weeks L, Hempel S, Akl EA, 
Chang C, McGowan J, Stewart L, Hartling L, Aldcroft A, Wilson 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/codi.12640
https://doi.org/10.1111/codi.12640
https://doi.org/10.1097/PAS.0000000000000809
https://doi.org/10.1097/PAS.0000000000000809
https://doi.org/10.1111/codi.13709
https://doi.org/10.1111/codi.13709
https://doi.org/10.1097/DCR.0000000000001114
https://doi.org/10.1097/DCR.0000000000001114
https://doi.org/10.1016/j.ejso.2014.07.030
https://doi.org/10.1016/j.ejso.2014.07.030
https://doi.org/10.6004/jnccn.2018.0060
https://doi.org/10.1007/s13304-017-0470-8
https://doi.org/10.1007/s13304-017-0470-8
https://doi.org/10.1097/LGT.0b013e3181934486
https://doi.org/10.1097/LGT.0b013e3181934486
https://doi.org/10.1097/PGP.0b013e31826916c7
https://doi.org/10.1002/ijc.28364
https://doi.org/10.1097/xeb.0000000000000050
https://doi.org/10.1097/xeb.0000000000000050


2057Updates in Surgery (2021) 73:2047–2058	

1 3

MG, Garritty C, Lewin S, Godfrey CM, Macdonald MT, Langlois 
EV, Soares-Weiser K, Moriarty J, Clifford T, Tunçalp Ö, Straus 
SE (2018) PRISMA extension for scoping reviews (PRISMA-
ScR): checklist and explanation. Ann Intern Med 169(7):467–473. 
https://​doi.​org/​10.​7326/​m18-​0850

	17.	 Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D, Hylek 
EM, Phillips B, Raskob G, Lewis SZ, Schünemann H (2006) 
Grading strength of recommendations and quality of evidence 
in clinical guidelines: report from an American College of Chest 
Physicians task force. Chest 129(1):174–181. https://​doi.​org/​10.​
1378/​chest.​129.1.​174

	18.	 Bhatla N, Singhal S (2020) Primary HPV screening for cervical 
cancer. Best Pract Res Clin Obstet Gynaecol 65:98–108. https://​
doi.​org/​10.​1016/j.​bpobg​yn.​2020.​02.​008

	19.	 UK CR (2018) Cervical Cancer Incidence Statistics. https://​www.​
cance​rrese​archuk.​org/​health-​profe​ssion​al/​cancer-​stati​stics/​stati​stics-​
by-​cancer-​type/​cervi​cal-​cancer/​incid​ence#​headi​ng-​Zero. Accessed 
15/07/2018

	20.	 Fox PA, Seet JE, Stebbing J, Francis N, Barton SE, Strauss S, 
Allen-Mersh TG, Gazzard BG, Bower M (2005) The value of anal 
cytology and human papillomavirus typing in the detection of anal 
intraepithelial neoplasia: a review of cases from an anoscopy clinic. 
Sex Transm Infect 81(2):142–146

	21.	 Darragh TM, Winkler B (2011) Anal cancer and cervical cancer 
screening: key differences. Cancer Cytopathol 119(1):5–19. https://​
doi.​org/​10.​1002/​cncy.​20126

	22.	 Siegenbeek van Heukelom ML, Marra E, Cairo I, Van Eeden A, 
Schim van der Loeff MF, De Vries HJC, Prins JM (2018) Detec-
tion rate of high-grade squamous intraepithelial lesions as a qual-
ity assurance metric for high-resolution anoscopy in HIV-positive 
men. Dis Colon Rectum 61(7):780–786. https://​doi.​org/​10.​1097/​dcr.​
00000​00000​001039

	23.	 Crawshaw BP, Russ AJ, Stein SL, Reynolds HL, Marderstein EL, 
Delaney CP, Champagne BJ (2015) High-resolution anoscopy or 
expectant management for anal intraepithelial neoplasia for the pre-
vention of anal cancer: is there really a difference? Dis Colon Rec-
tum 58(1):53–59. https://​doi.​org/​10.​1097/​DCR.​00000​00000​000267

	24.	 Moher D, Liberati A, Tetzlaff J, Altman DG, The PG (2009) Pre-
ferred reporting items for systematic reviews and meta-analyses: the 
PRISMA statement. PLoS Med 6(7):e1000097. https://​doi.​org/​10.​
1371/​journ​al.​pmed.​10000​97

	25.	 Reid E, Suneja G, Ambinder RF, Ard K, Baiocchi R, Barta SK, 
Carchman E, Cohen A, Gupta N, Johung KL, Klopp A, LaCasce 
AS, Lin C, Makarova-Rusher OV, Mehta A, Menon MP, Morgan D, 
Nathwani N, Noy A, Palella F, Ratner L, Rizza S, Rudek MA, Taylor 
J, Tomlinson B, Wang CJ, Dwyer MA, Freedman-Cass DA (2018) 
Cancer in people living with HIV, version 1. 2018, NCCN Clini-
cal Practice Guidelines in Oncology. J Natl Compr Cancer Netw 
16(8):986–1017. https://​doi.​org/​10.​6004/​jnccn.​2018.​0066

	26.	 Insitute NYS DoHA (2020) Screening for anal dysplasia and cancer 
in patients with HIV. New York State Department of Health AIDS 
Institute. https://​www.​hivgu​ideli​nes.​org/​hiv-​care/​anal-​dyspl​asia-​
cance​r/#​tab_0. Accessed 17/12/2020

	27.	 Binda GA, Gagliardi G, Dal Conte I, Verra M, Cassoni P, Cavaz-
zoni E, Stocco E, Delmonte S, De Nardi P, Sticchi L, Mistrangelo 
M (2019) Practice parameters for the diagnosis and treatment of 
anal intraepithelial neoplasia (AIN) on behalf of the Italian Society 
of Colorectal Surgery (SICCR). Tech Coloproctol 23(6):513–528. 
https://​doi.​org/​10.​1007/​s10151-​019-​02019-5

	28.	 Esser S, Kreuter A, Oette M, Gingelmaier A, Mosthaf F, Sautter-
Bihl ML, Jongen J, Brockmeyer NH, Eldering G, Swoboda J, Postel 
N, Degen O, Schalk H, Jessen A, Knechten H, Thoden J, Stellbrink 
HJ, Schafberger A, Wieland U (2015) German-Austrian guide-
lines on anal dysplasia and anal cancer in HIV-positive individu-
als: prevention, diagnosis, and treatment. J German Soc Dermatol 
13(12):1302–1319. https://​doi.​org/​10.​1111/​ddg.​12726

	29.	 Society EAC (2020) European AIDS Clinical Society Clini-
cal Guidelines Version 10.1 European AIDS Clinical Society. 
https://​www.​eacso​ciety.​org/​files/​guide​lines-​10.1_​5.​pdf. Accessed 
17/12/2020

	30.	 Gouvas N, Gourtsoyianni S, Kalogeridi MA, Sougklakos J, Vini L, 
Xynos E (2020) Hellenic society of medical oncology (HESMO) 
guidelines for the management of anal cancer. Updates Surg. https://​
doi.​org/​10.​1007/​s13304-​020-​00923-2

	31.	 Brogden DRL, Walsh U, Pellino G, Kontovounisios C, Tekkis P, 
Mills SC (2020) Evaluating the efficacy of treatment options for 
anal intraepithelial neoplasia: a systematic review. Int J Colorectal 
Dis. https://​doi.​org/​10.​1007/​s00384-​020-​03740-6

	32.	 Richel O, de Vries HJ, van Noesel CJ, Dijkgraaf MG, Prins JM 
(2013) Comparison of imiquimod, topical fluorouracil, and electro-
cautery for the treatment of anal intraepithelial neoplasia in HIV-
positive men who have sex with men: an open-label, randomised 
controlled trial. Lancet Oncol 14(4):346–353. https://​doi.​org/​10.​
1016/​s1470-​2045(13)​70067-6

	33.	 Fuchs W, Wieland U, Skaletz-Rorowski A, Brockmeyer NH, Swo-
boda J, Kreuter A, Michalik C, Potthoff A, Competence Network 
for HA (2016) The male screening study: prevalence of HPV-related 
genital and anal lesions in an urban cohort of HIV-positive men in 
Germany. J Eur Acad Dermatol Venereol 30(6):995–1001. https://​
doi.​org/​10.​1111/​jdv.​13539

	34.	 Lee G, Kunitake H, Stafford C, Bordeianou L, Francone TD, Ric-
ciardi R (2018) What is the risk of anal carcinoma in patients with 
anal intraepithelial neoplasia? Dis Colon Rectum 61(5):e69–e70. 
https://​doi.​org/​10.​1097/​DCR.​00000​00000​001104

	35.	 Scholefield JH, Harris D, Radcliffe A (2011) Guidelines for man-
agement of anal intraepithelial neoplasia. Colorectal Dis 13(Suppl 
1):3–10. https://​doi.​org/​10.​1111/j.​1463-​1318.​2010.​02494.x

	36.	 Tong WWY, Jin F, McHugh LC, Maher T, Sinclair B, Grulich AE, 
Hillman RJ, Carr A (2013) Progression to and spontaneous regres-
sion of high-grade anal squamous intraepithelial lesions in HIV-
infected and uninfected men. AIDS 27(14):2233–2243. https://​doi.​
org/​10.​1097/​QAD.​0b013​e3283​633111

	37.	 Chin-Hong PV, Reid GE, Practice tAIDCo (2019) Human papil-
lomavirus infection in solid organ transplant recipients: guidelines 
from the American Society of Transplantation Infectious Diseases 
Community of Practice. Clin Transpl 33(9):e13590. https://​doi.​org/​
10.​1111/​ctr.​13590

	38.	 Giani I, Mistrangelo M, Fucini C, Italian Society of Colo-Rectal 
S (2013) The treatment of squamous anal carcinoma: guidelines 
of the Italian Society of Colo-Rectal Surgery. Tech Coloproctol 
17(2):171–179. https://​doi.​org/​10.​1007/​s10151-​012-​0912-8

	39.	 Hartschuh W, Breitkopf C, Lenhard B, Wienert V, Mlitz H, Furt-
wangler A (2011) S1 guideline: anal intraepithelial neoplasia (AIN) 
and perianal intraepithelial neoplasia (PAIN). J Dtsch Dermatol Ges 
9(3):256–258. https://​doi.​org/​10.​1111/j.​1610-​0387.​2011.​07428.x

	40.	 Steele SR, Varma MG, Melton GB, Ross HM, Rafferty JF, Buie WD 
(2012) Practice parameters for anal squamous neoplasms. Dis Colon 
Rectum 55(7):735–749. https://​doi.​org/​10.​1097/​DCR.​0b013​e3182​
55815e

	41.	 Brown SR, Skinner P, Tidy J, Smith JH, Sharp F, Hosie KB (1999) 
Outcome after surgical resection for high-grade anal intraepithelial 
neoplasia (Bowen’s disease). Br J Surg 86(8):1063–1066

	42.	 Swedish KA, Factor SH, Goldstone SE (2012) Prevention of recur-
rent high-grade anal neoplasia with quadrivalent human papilloma-
virus vaccination of men who have sex with men: a nonconcurrent 
cohort study. Clin Infect Dis 54(7):891–898. https://​doi.​org/​10.​1093/​
cid/​cir10​36

	43.	 Wilkin TJ, Chen H, Cespedes MS, Leon-Cruz JT, Godfrey C, Chiao 
EY, Bastow B, Webster-Cyriaque J, Feng Q, Dragavon J, Coombs 
RW, Presti RM, Saah A, Cranston RD (2018) A randomized, pla-
cebo-controlled trial of the quadrivalent human papillomavirus vac-
cine in human immunodeficiency virus-infected adults aged 27 years 

https://doi.org/10.7326/m18-0850
https://doi.org/10.1378/chest.129.1.174
https://doi.org/10.1378/chest.129.1.174
https://doi.org/10.1016/j.bpobgyn.2020.02.008
https://doi.org/10.1016/j.bpobgyn.2020.02.008
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/cervical-cancer/incidence#heading-Zero
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/cervical-cancer/incidence#heading-Zero
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/cervical-cancer/incidence#heading-Zero
https://doi.org/10.1002/cncy.20126
https://doi.org/10.1002/cncy.20126
https://doi.org/10.1097/dcr.0000000000001039
https://doi.org/10.1097/dcr.0000000000001039
https://doi.org/10.1097/DCR.0000000000000267
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.6004/jnccn.2018.0066
https://www.hivguidelines.org/hiv-care/anal-dysplasia-cancer/#tab_0
https://www.hivguidelines.org/hiv-care/anal-dysplasia-cancer/#tab_0
https://doi.org/10.1007/s10151-019-02019-5
https://doi.org/10.1111/ddg.12726
https://www.eacsociety.org/files/guidelines-10.1_5.pdf
https://doi.org/10.1007/s13304-020-00923-2
https://doi.org/10.1007/s13304-020-00923-2
https://doi.org/10.1007/s00384-020-03740-6
https://doi.org/10.1016/s1470-2045(13)70067-6
https://doi.org/10.1016/s1470-2045(13)70067-6
https://doi.org/10.1111/jdv.13539
https://doi.org/10.1111/jdv.13539
https://doi.org/10.1097/DCR.0000000000001104
https://doi.org/10.1111/j.1463-1318.2010.02494.x
https://doi.org/10.1097/QAD.0b013e3283633111
https://doi.org/10.1097/QAD.0b013e3283633111
https://doi.org/10.1111/ctr.13590
https://doi.org/10.1111/ctr.13590
https://doi.org/10.1007/s10151-012-0912-8
https://doi.org/10.1111/j.1610-0387.2011.07428.x
https://doi.org/10.1097/DCR.0b013e318255815e
https://doi.org/10.1097/DCR.0b013e318255815e
https://doi.org/10.1093/cid/cir1036
https://doi.org/10.1093/cid/cir1036


2058	 Updates in Surgery (2021) 73:2047–2058

1 3

or older: AIDS Clinical Trials Group Protocol A5298. Clin Infect 
Dis 67(9):1339–1346. https://​doi.​org/​10.​1093/​cid/​ciy274

	44.	 Islami F, Ferlay J, Lortet-Tieulent J, Bray F, Jemal A (2017) Inter-
national trends in anal cancer incidence rates. Int J Epidemiol 
46(3):924–938. https://​doi.​org/​10.​1093/​ije/​dyw276

	45.	 Alam NN, White DA, Narang SK, Daniels IR, Smart NJ (2016) 
Systematic review of guidelines for the assessment and management 

of high-grade anal intraepithelial neoplasia (AIN II/III). Colorectal 
Dis 18(2):135–146. https://​doi.​org/​10.​1111/​codi.​13215

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1093/cid/ciy274
https://doi.org/10.1093/ije/dyw276
https://doi.org/10.1111/codi.13215

	Comparing and contrasting clinical consensus and guidelines for anal intraepithelial neoplasia in different geographical regions
	Abstract
	Introduction
	Method
	Search strategies and data sources
	Inclusion criteria
	Exclusion criteria
	Levels of evidence

	Results
	Current guideline recommendations
	Screening for AIN
	Treatment of AIN
	Follow-up of AIN
	Recommendations for immunosuppressed and transplant patients


	Evaluation of preceding guidelines in comparison to current clinical guidelines
	Discussion
	Authors’ recommendations
	Conclusion
	References




