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What is anal intraepithelial neoplasia (AIN) or anal
squamous intraepithelial lesion (ASIL)?

?



What is anal intraepithelial neoplasia (AIN) or anal
squamous intraepithelial lesion (ASIL)?

ASIL is a neoplastic change secondary
to chronic infection with the human

papillomavirus (HPV) in a susceptible
host.

ASIL is classified into two groups
based on the degree of dysplasia:
low-grade SIL (LSIL) and
high-grade SIL (HSIL)




Human Papilloma Virus

* HPV is the most common famaly of viruses

* HPV is the most common sexually
transmitted infection

e Chances are YOU will contract some form
of the HPV virus in your lifetime and not
have any signs or symptoms

in industerialized countries, 70% of the population already e Atleast 80% of women and 50% of men will
had an HPV infecti : -

ad an HEV Infection have been infected by genital HPV by the
time they turn 50.




Human Papilloma Virus

* Over 100 different types of HPs. Over 30
types are sexually transmitted

 There are a number of conditions that
HPV can cause
e Common, plantar or flat warts
e Genital warts
* Precancerous changes
* Laryngeal & esophageal papillomas
e Cevical cancer
* Anal cancer




Genital HPV: natural course

HrHPVs clear 12-18months
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80 — 90% sustaind clinical
remission

10-20% viral persistence, risk for
CIN/ASIL recurrent disease

e susceptible hosts

* and other (?) factors

Stanley, M. HPV - immune response to infection and vaccination. Infect Agents Cancer 2010
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HPV: What are susceptible hosts?

Immunocompromised
Individuals

At-risk
Populations

\—

(O

Immunodeficiencies

In-born errors

Primary of immunity

Immunodeficiencies

e

Genetic disorders

@ Secondary

L. — Immunosuppressive
Immunodeficiencies

drug regimes

Transplant patients

HIV/AIDS

@ Acquired
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HPV-driven Disease

Low-risk HPV

Non-cancerous
Genital warts
Cutaneous lesions

High-risk HPV

Pre-cancerous lesions
Tumour development:
Anogenital
Cervical
Oropharngeal

Hewavisenti RV et al. C. HPV in the setting of immunodeficiency... Front Immunol. 2023




Are all HPV the same?

Low risk types Percentage of HPV strains

6,11, 42,644, 54, 40, 13, 32,62, 72, 2,55,57 M High-risk
M Low-risk
" Mixed

M Negative

High risk types

16-like (16, 31, 33, 35,52, 58, and 67)

18-like (18, 39, 45, 59, 68, 70, 26, 69, and 51)
56-like (56, 53, and 66)

et al.. Risk of high-grade squamous intraepithelial lesion in HIV-infected adolescents. J Infect Dis. 2004
al: HPV strain distribution in patients with genital warts in a female population sample. Oncol Lett 2016



Viral persistence: ASIL Progression

> Progression °

The natural history is largely unknown

Historical accounts of progression from
premalignant disease to invasive disease
rate of 6%

More contemporary series described rates
of 13 to 50% (immunocompromised
patients managed expectantly)

Several case reports of anal SCC arising in
areas of HSIL supporting the theory of
malignant progression

LSIL HISL
Condyloma Grade 1 Grade 2 Grade 3
Maormal Very mild—mild dysplasia Moderate Severs In situ
dysplasia | dysplasia carcinoma
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Marfing TE, et al. Perianal Bowen's disease and associated malignancies. Results of a survey. Dis Colon Rectum. 1987
Devaraj B, Cosman B C. Expectant management of anal squamous dysplasia in patients with HIV. Dis Colon Rectum. 2006
Scholefield J H, Castle M T, Watson N F. Malignant transformation of high-grade anal intraepithelial neoplasia. Br J Surg. 2005

Pineda C E et al HRA in the planned staged treatment of ASIL in HIV-negative patients. J Gastrointest Surg. 2007



Progression in overall population

normal AIN | AIN Il AIN IlI Karzinom
LSIL HSIL HSIL
40 years )
13% in 5J —
_  ——
Inzidence ? 2 2 1.7 1100°00/ y

What do we know?

e few!!

* |t takes a long time from LSIL to HSIL
* Regression happens

Scholefield HJ et al. Br J Surg. 2005
Brown E et al. Future Oncology. 2014
Maggard MA et al, Dis Colon Rectum. 2003



Progression in case of HIV+ und MSM

normal
20 years

62% In 2y

Incidence

AIN | AIN 11 AIN Il carcinoma
LSIL HSIL HSIL
—
| 17%
Regression Y Pre HAART.

11:100°000
2006-2008: ||
128:100°000

what do we know?
e few!!

e |t takes a shorter time from LSIL to HSIL

* incidence rising

* regression is possible

Palefsky JM et al. Immune Defic Syndr Hum Retroviral. 1998

Nancy F et al, AIDS. 2010
Tong et al. AIDS 2013



Incidence and who
should we screen?

what do we need for screening programm??

* Frequent tumor
* Deadly tumor

Detectable precursor lesion
* Curable precursor lesion

Cancer Type
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Colon and Rectum
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Fancreas

Lewkoma

Thyroid
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1
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Tests

Rate

https://ind.obsan.admin.ch/indicator/monam/krebs-inzidenz




Incidence and who
should we screen?

what do we need for screening programm??

* Frequent tumor
* Deadly tumor

e Curable precursor lesion

Detectable precursor lesion

Who do we screen?

* Cervix carcinoma
e Colon carcinoma
* Breast carcinoma
* Prostata carcinoma

incidence CH

4 .
29 :

113 :
123 :

100000
100000
100000
100000

Figure 4. Armual Cancer Incidents and Percantage Changs in Rales by Cancir Typs, United States, 2019 and 2020
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Incidence and who should we screen? Anal Carcinoma?

Anal HIV+ Men
Anal HIV+ MSM
Anal HIV -
Cervical
Thyroid

Kidney
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Skin

Bladder
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Lung
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Who should we screen?

Anal cancer

Overall 1.7 :100000
HIV + men 46 :100°000
HIV+MSM  131:100°000
Who do we screen?

incidence CH

e Cervixca 4  :100000
e Colonca 29 :100°000

Breastca 113 :100°000
Prostataca 123 :100°000

Silverberg MJ et al. Cumulative Incidence of Cancer Among Persons With HIV in North America: A Cohort Study. Ann Intern Med. 2015




Incidence and who should we screen? Anal Carcinoma?
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Who should we screen for anal
cancer?

HIV positive (women & men)
MSM and HIV +

People with imunosuppression
Women with CIN 2-3

Silverberg MJ et al. Cumulative Incidence of Cancer Among Persons With HIV in North America: A Cohort Study. Ann Intern Med. 2015
Pino MD, et al. History of Anal HPV Infection in Women Treated for Cervical Intraepithelial Neoplasia. Cancers 2023
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Region of Interest

Colonic mucosa ——

Anal transformation
zone = -

rgical
anal canal

Anatomic

anal canal

s

/ Anal verge <
Distal canal

Perianus (anal margin)
extends out from verge for 5 cm

Region of current SCJ
(variable)

Dentate (pectinate) line
(region of original SCJ)

External sphincter

Internal sphincter

Intersphincteric groove
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The Screening Procedure

Inspection of the
anus and
perianal region

Digital rectal

examination (DRE) Brush cytology 4 HRA or HRE

-

Biopsies ‘ (Staining with Lugol) Staining with acetic acid

Palefsky JM, Practising HRA, Sex Healt 2012
Hillman et al, Journal of Lower Genital Tract Disease 2016



The Tools




The Tools




High Resolution Anoscopy (HRA)

Advantages:

* large magnification
e good image

* well-established

Disadvantages:

* small depth of field

e often not available, expensive

e often no direct digital image processing




High Resolution Endoscopy (HRE)

Advantages:

* large depth of field

 direct digital image processing
* readily accessible

e extreme close-up possible

Disadvantages:

e costly maintenance

* not well-established yet, no data
e orientation diffucult




Performance of High resolution anoscopy

Performanceanalysis with anal mapping biopsies ya perianal
Protocoll 28 biopsies/ patient /

/- distal canal

tranisformation zone

HRA Mapping Biopsies

[ normal [] AIN I
CJAINT [ AIN III

Baumeler S, Marti L, Borovicka J, Jochum W, Maurus C, unpublished yet



Performance of High resolution anoscopy

Performanceanalysis with anal mapping biopsies ya perianal
Protocoll 28 biopsies/ patient /

4 distal canal
Per lesion analysis: Per field analysis
Sensitifity: 86% Sensitifity: 44% B :nistormation zone

Specificity: 60% Specificity: 96%

HRA Mapping Biopsies

[ normal [] AIN I
CJAINT [ AIN III

Baumeler S, Marti L, Borovicka J, Jochum W, Maurus C, unpublished yet



Can HRA estimate the extent of the lesion?

25 -—I— +16.7% _I— 140 T — +129.6% —li
120
20
100
15 30
10 - B AIN/SCC 60 M AIN/SCC
40 -
5 —]
20 -
0 0
lesions by HRA lesions by mapping fields by HRA fields by mapping

HRA finds the lesions but,
HRA underestimates lesions extent !

Baumeler S, Marti L, Borovicka J, Jochum W, Maurus C, unpublished yet



The Staining




The Staining
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Acetic Acid 5%

Effect

Wide angle side scattering from nucleus
and cytoplasm increases when acetic acid
IS applied to the cell

light source




Lugol’s Solution 2% (lodine)

Effect
Brown staining of superficial glycogen.
No/partial staining in dyplasia

Starch granule

N. Jay et al. Papillomavirus Research 2015



Lugol’s Solution 2% (lodine)

Effect
Brown staining of superficial glycogen.
No/partial staining in dyplasia

Application with

« Cotton swab

« Acetic acid soaked gauze
« Spray catheter

Wait 2 minutes!!

Starch granule

N. Jay et al. Papillomavirus Research 2015



Lugol’s Solution 2% (lodine)

Effect

Brown staining of superficial glycogen.

No/partial staining in dyplasia

Application with

« Cotton swab

« Acetic acid soaked gauze
« Spray catheter

Wait 2 minutes!!

Lugo negative
Sensitivity HSIL: 86%
Specificity HSIL.: 43%

Starch granule

N. Jay et al. Papillomavirus Research 2015



Cytology and Biopsy




Cytology, how to do it

1. Insert moistened synthic swab until it bypasses
internal sphincter

2. Rotate swab to sample cells from all aspects of the
anal canal

3. Swab should bend slightly with gentle pressure for
adequate collection of cells

4. Count slowly to 10 before removing swab

Jay N, Physicians Research Network, 2013



Cytology Performance

Sensitivity for HG-AIN: 63%
Specificity for HG-AIN: 86%

In combination with HPV-PCR: Sensitivity > 90%

Sensitivity

ROC Curves for Comparisons
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0.00 0.25 0.50 0.75 1.00
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ROC Curve (Area)
Dacron Swab (0.5111) — — — Tush Brush (0.6259)

Ferris DG et al. Improved anal Cytology Sampling: Tush Brush Compared With Dacron Swab. J Low Genit Tract Dis. 2019.
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Cytology Performance

Sensitivity for HG-AIN: 63% ROE Curves Tor Comparisons
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Specificity improves with increasing age

Ferris DG et al. Improved anal Cytology Sampling: Tush Brush Compared With Dacron Swab. J Low Genit Tract Dis. 2019.



Long Learning Curve for AIN Diagnostics

80%
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60% -

50%
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32

2

5

Time-subsequent screening groups
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22 24
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17
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HRA is a complicated procedure,
which should not be
underestimated.

level off the learning curve after
200 examinations

——— AN bassline

— — AIN 2nd scresning
HGAIM basslina
HGAIN 2nd screaning

Richel O et al. Screening for anal cancer precursors: what is the learning curve for high-resolution anoscopy? AIDS. 2014



Treatment




Should we treat at all ... or observe?

Active Monitoring vs Treatment

4446 participants across 25 cities in USA
Randomized trial

All had biopsy-proven HSIL

progression to cancer v

treatment group 173 per 100,000 f

monitoring group 402 per 100,000 “

Significant 57% (p = 0.03) reduction in Y Y

cancer with treatment T e
i

Palefsky JM et al. ANCHOR Investigators Group. Treatment of Anal High-Grade Squamous Intraepithelial Lesions to Prevent Anal Cancer. N Engl J Med. 2022



Should we treat at all ... or observe?

Active Monitoring vs Treatment
4446 particiadnts across 25 cities in USA
I

progression to cancer

treatment group 173 :

monitoring group 402 p :

Significant 57% (p = 0.03) reduction in Y Y

cancer with treatment — e
ot

Palefsky JM et al. ANCHOR Investigators Group. Treatment of Anal High-Grade Squamous Intraepithelial Lesions to Prevent Anal Cancer. N Engl J Med. 2022



How should we treat?

topic ablative excision others

Imiqguamod Laser Surgical HPV
Toll-like Receptor 7 (TRL7) EXCiSiOn VaCCination

agonist

: Electrocautery
5-Fluorouracil

pyrimidine analogue

Infrared

Cidofovir coagulation

nucleotide analogue

Kryoablation

Trichloroacetic

: Radiofrequency
acid

ablation

Brogden DRLet al. Evaluating the efficacy of treatment options for anal intraepithelial neoplasia: a systematic review. Int J Colorectal Dis. 2021
Sokrates, Platon: Apology of Sokrates, 399 BC
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: Electrocautery
5-Fluorouracil
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Trichloroacetic

: Radiofrequency
acid

ablation
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Sokrates, Platon: Apology of Sokrates, 399 BC



How should we treat?

Imiguamod

Toll-like Receptor 7 (TRL7)
agonist

5-Fluorouracil

pyrimidine analogue

Cidofovir

nucleotide analogue

Trichloroacetic
acid

One randomised double-blind controlled trial (imiquimod vs placebo)
14% complete response, 29% partial response
39% recurrence over median of 36 month

7 studies
9 -86% complete response, 0—-27% partial response
9 —58% r ecurrence rates

2 studies
15 resp. 59% complete response, 39% partial response
18% recurrence rate

2 studies
28 resp. 72% complete response, 11 reso. 15% partial response
15 resp 28% recurrence rate

Fox PA et al. A double-blind, randomized controlled trial of the use of imiquimod cream ..... AIDS 2010
Sendagorta E et al. Topical cidofovir to treat high-grade anal intraepithelial neoplasia in HIV-infected patients: a pilot clinical trial. AIDS 2016
Brogden DRLet al. Evaluating the efficacy of treatment options for anal intraepithelial neoplasia: a systematic review. Int J Colorectal Dis. 2021



How should we treat?

ablative

Laser No data

6 studies complete response between 22 and 78%

EIeCtrocaUtery partial response  between 7 and 26%

Infrared 6 studies complete response between 3 and 71%
coagu|ation partial response between 6—-69%

Kryoablation No data

Radiofrequency | 1 study first treatment: 40% persistent
ablation 10 patients after a further treatment: 0% recurrence at 1 year follow-up

Brogden DRL et al. Evaluating the efficacy of treatment options for anal intraepithelial neoplasia: a systematic review. Int J Colorectal Dis. 2021
Goldstone RN et al. A trial of radiofrequency ablation for anal intraepithelial neoplasia. Int J Color Dis 2017




How should we treat?

excision

Surgical historically used to be a much more widely - only old papres available

= Scholefield et al. (1994): 30% recurrence of HSIL
eXCISIon Brown et al. (1999): 18% recurrence of HSIL

Brown S et al Outcome after surgical resection for high-grade anal intraepithelial neoplasia (Bowen’s disease). BrJ Surg 1999
Scholefield JH et al. Treatment of anal intraepithelial neoplasia. BrJ Surg. 1994



How should we treat?

excision

Surgical

historically used to be a much more widely - only old papres available
= Scholefield et al. (1994):
excision Brown et al. (1999):

30% recurrence of HSIL
18% recurrence of HSIL

Performance of High resolution anoscopy

Performanceanalysis with anal mapping biopsies
Protocoll 28 biopsies/ patient

Per lesion analysis: Per field analysis

Sensitifity: 86% Sensitifity: 44%
Specificity: 60% Specificity: 96%

/
7
r

HRA Mapping Biopsies

[ normal [ AIN 11
CJAaNT [l AIN 11T

Baumeler S, Marti L, Borovicka J, Jochum W, Maurus C, unpublished vet

Brown S et al Outcome after surgical resection for high-grade anal intraepithelial neoplasia (Bowen’s disease). BrJ Surg 1999
Scholefield JH et al. Treatment of anal intraepithelial neoplasia. BrJ Surg. 1994



How should we treat?

others

Palefsky 2006 and 2011
HPV e quadrivalent HPV 6, 11, 16 and 18 vaccine has been proposed as a method of

secondary preven- tion for the recurrence of high-grade AIN
* 33% complete or partial response onvaccine

Vaccination

Swedish 2012
qguadrivalent vaccination prevents the recurrence of high- grade AIN after targeted

destruction.

Wilkin 2018
randomised controlled trial of patients with high-grade AIN receiving quadrivalent
vaccine or a placebo. The trial was stopped early due to finding no benefit

Palefsky JM et al. A trial of SGN-00101 (HspE7) to treat high-grade anal intraepithelial neoplasia in HIV-positive individuals. AIDS. 2006

Palefsky JM et al. HPV vaccine against anal HPV infection and anal intraepithelial neoplasia. N EnglJ Med. 2011

Swedish KA et al. E. Prevention of recurrent high-grade anal neoplasia with quadrivalent human papillomavirus vaccination .... Clin Infect Dis. 2012

Wilkin TJ et al. A Randomized, Placebo-Controlled Trial of the Quadrivalent Human Papillomavirus Vaccine in Human Immunodeficiency Virus-Infected ...Infectious 2018



How should we treat?

others

Palefsky 2006 and 2011
e quadrivalent HPV 6, 11, 16 and 18 vaccine has been proposed as a method of

secondary preven- tion” de AIN
* 33% complete or partia

HPV

Vaccination

Swedish 2012
quadrivalent vaccination pre . _. . _..__ _...on-grade AIN after targeted

destruction.

1| of patients with high-grade AIN receiving quadrivalent
trial was stopped early due to finding no benefit

Palefsky JM et al. A trial of SGN-00101 (HspE7) to treat high-grade anal intraepithelial neoplasia in HIV-positive individuals. AIDS. 2006

Palefsky JM et al. HPV vaccine against anal HPV infection and anal intraepithelial neoplasia. N EnglJ Med. 2011

Swedish KA et al. E. Prevention of recurrent high-grade anal neoplasia with quadrivalent human papillomavirus vaccination .... Clin Infect Dis. 2012

Wilkin TJ et al. A Randomized, Placebo-Controlled Trial of the Quadrivalent Human Papillomavirus Vaccine in Human Immunodeficiency Virus-Infected ...Infectious 2018



Follow-up
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Brand new guidelines!!!
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Take Home Messages

* Anal cancer is caused by HPV
* There are people with more risk than others
* Treatment ist better than no treatment

* the optimal therapy is unclear




	Folie 1
	Folie 2: What is anal intraepithelial neoplasia (AIN) or anal squamous intraepithelial lesion (ASIL)?
	Folie 3: What is anal intraepithelial neoplasia (AIN) or anal squamous intraepithelial lesion (ASIL)?
	Folie 4
	Folie 5
	Folie 6: Genital HPV: natural course
	Folie 7: Genital HPV: natural course
	Folie 8
	Folie 9: Are all HPV the same?
	Folie 10: Viral persistence: ASIL Progression 
	Folie 11: Progression in overall population
	Folie 12: Progression in case of HIV+ und MSM
	Folie 13: Incidence and who should we screen?
	Folie 14: Incidence and who should we screen?
	Folie 15: Incidence and who should we screen? Anal Carcinoma?
	Folie 16: Incidence and who should we screen? Anal Carcinoma?
	Folie 17: Diagnostics
	Folie 18: Region of Interest
	Folie 19: Transformations Zone
	Folie 20: The Screening Procedure
	Folie 21: The Tools
	Folie 22: The Tools
	Folie 23: High Resolution Anoscopy (HRA)
	Folie 24: High Resolution Endoscopy (HRE)
	Folie 25: Performance of High resolution anoscopy
	Folie 26: Performance of High resolution anoscopy
	Folie 27: Can HRA estimate the extent of the lesion?
	Folie 28: The Staining
	Folie 29: The Staining
	Folie 30: Acetic Acid 5% 
	Folie 31: Lugol‘s Solution 2% (Iodine)
	Folie 32: Lugol‘s Solution 2% (Iodine)
	Folie 33: Lugol‘s Solution 2% (Iodine)
	Folie 34: Cytology and Biopsy
	Folie 35: Cytology, how to do it
	Folie 36: Cytology Performance
	Folie 37: Cytology Performance
	Folie 38: Cytology Performance
	Folie 39: Long Learning Curve for AIN Diagnostics
	Folie 40: Treatment
	Folie 41: Should we treat at all  ... or observe?
	Folie 42: Should we treat at all  ... or observe?
	Folie 43: How should we treat?
	Folie 44: How should we treat?
	Folie 45: How should we treat?
	Folie 46: How should we treat?
	Folie 47: How should we treat?
	Folie 48: How should we treat?
	Folie 49: How should we treat?
	Folie 50: How should we treat?
	Folie 51: Follow-up
	Folie 52
	Folie 53: Take Home Messages

