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UCSFUCSF
Which describes your approach to anal cancer 
screening?

1. I have never seen a case of anal cancer and don’t feel 
that screening is important. 

2. I have seen several anal cancers in the last 2 years and 
now routinely perform semiannual digital rectal exams to 
screen for anal cancer.

3. There is no public policy recommendation for screening 
so I only perform a digital exam if someone reports 
symptoms.

4. I need more information about who is at risk and how to 
screen for anal cancer.

UCSFUCSF
Which describes your approach to anal cytology 
screening?

1. I routinely perform anal cytology screening and refer 
patients with abnormal results to the colorectal surgeon.

2. I would perform anal cytology screening but don’t know 
how to obtain a specimen or where to send it

3. I routinely perform anal cytology screening and examine 
those with abnormal results using high-resolution 
anoscopy. 

How common is anal cancer?How common is anal cancer?

�� Approximately 5,070 cases per year in US in 2008: Approximately 5,070 cases per year in US in 2008: 
2,020 in men and 3,050 in women                     2,020 in men and 3,050 in women                     
(American Cancer Society Facts and Figures 2008)(American Cancer Society Facts and Figures 2008)

�� Incidence in general population 1.4/100,000Incidence in general population 1.4/100,000

�� Incidence in MSM prior to HIV 35/100,000            Incidence in MSM prior to HIV 35/100,000            
(Daling et al. Correlates of homosexual behavior and the incidence of anal (Daling et al. Correlates of homosexual behavior and the incidence of anal 
cancer. JAMA 1982 Apr 9;247(14):1988cancer. JAMA 1982 Apr 9;247(14):1988--90)90)



How common is anal cancer in How common is anal cancer in 
HIVHIV--positive persons?positive persons?

�� In London HIVIn London HIV--positive MSMpositive MSM
prepre--HAART     35/100,000   (1984HAART     35/100,000   (1984--1995)1995)
postpost--HAART   92/100,000    (1996HAART   92/100,000    (1996--2003) 2003) 
Bower M et al. HIVBower M et al. HIV--Associated Anal Cancer: Has HAART Reduced the Incidence or Associated Anal Cancer: Has HAART Reduced the Incidence or 
Improved the Outcome? JAIDS 2004;37:1563Improved the Outcome? JAIDS 2004;37:1563--1565.1565.

�� In MACS Cohort  30 vs 137/100,000 in postIn MACS Cohort  30 vs 137/100,000 in post--HAART HAART 
D’Souza G, et al. Incidence and epidemiology of anal cancer in the multicenter AIDS D’Souza G, et al. Incidence and epidemiology of anal cancer in the multicenter AIDS 
cohort. JAIDS 2008 Aug 1;48(4):491cohort. JAIDS 2008 Aug 1;48(4):491--99

How common is anal cancer in How common is anal cancer in 
HIVHIV--positive persons?positive persons?

�� In USA in cohort of ~55,000 HIV patientsIn USA in cohort of ~55,000 HIV patients
prepre--HAART     19/100,000   (1992HAART     19/100,000   (1992--1995)1995)
postpost--HAART   78.2/100,000 (2000HAART   78.2/100,000 (2000--2003)                 2003)                 
Patel P et al. Incidence of types of cancer among HIVPatel P et al. Incidence of types of cancer among HIV--infected persons infected persons 
compared with the general population in the United States, 1992compared with the general population in the United States, 1992--2003. AIM 2003. AIM 
2008;148:7282008;148:728--736736

�� In France  18 vs 75.1/100,000 in MSM in postIn France  18 vs 75.1/100,000 in MSM in post--
HAART and 28.6 for other men and 9.4 for women HAART and 28.6 for other men and 9.4 for women 
Piketty C et al. Marked increase in the incidence of invasive anal cancer among Piketty C et al. Marked increase in the incidence of invasive anal cancer among 
HIVHIV--infected patients despite treatment with combination antiretroviral therapy. infected patients despite treatment with combination antiretroviral therapy. 
AIDS 2008;22:1203AIDS 2008;22:1203--1111

What is the relative risk of anogenital 
cancers in patients with AIDS 
compared to the general population?

AgeAge CervixCervix Vulva  Vulva  Anus (women)Anus (women) Anus (men)Anus (men)

<30<30 66 3737 134134 163163

3030--3939 66 99 1212 4040

4040--4949 66 33 33 3939

>50>50 ---- 22 22 2323

ALLALL 55 66 77 3838

M Frisch, et al AIDSM Frisch, et al AIDS--Cancer Match Registry Study G roup, JNCI, 2000Cancer Match Registry Study Group, JNCI, 2000

Carcinogenicity of Human Papillomavirus

�� The IARC HPV Working Group met in February The IARC HPV Working Group met in February 
20052005

�� HPV types HPV types 16, 1816, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, , 31, 33, 35, 39, 45, 51, 52, 56, 58, 
59, and 66 are carcinogenic to humans59, and 66 are carcinogenic to humans

�� Epidemiological evidence confirms a causal role in Epidemiological evidence confirms a causal role in 
cancer of the cervix and also cancer of the vulva, cancer of the cervix and also cancer of the vulva, 
vagina, penis, anus, oral cavity and oropharynx.vagina, penis, anus, oral cavity and oropharynx.

How does HPV 16 or 18 infection lead 
to cancer?

�� Persistent HPV infection leads to increased Persistent HPV infection leads to increased 
expression of E6 and E7 expression of E6 and E7 (subclinical)(subclinical)

�� E6 and E7 are transforming proteins and bind to E6 and E7 are transforming proteins and bind to 
p53 and the Rb gene proteinsp53 and the Rb gene proteins

�� Cell cycle controls are perturbed and there is Cell cycle controls are perturbed and there is 
increased genetic instability increased genetic instability (LSIL(LSIL-->HSIL)>HSIL)

�� Increased proliferation, inhibition of apoptosis, and Increased proliferation, inhibition of apoptosis, and 
induction of telomeraseinduction of telomerase

�� Integration of HPV with constitutive expression of Integration of HPV with constitutive expression of 
E6 and E7 E6 and E7 (precancerous HSIL)(precancerous HSIL)

�� Genetic vulnerability allows other genetic changes  Genetic vulnerability allows other genetic changes  
to occur, which creates a cancer cell to occur, which creates a cancer cell (cancer)(cancer)

What can be done to manage patients 
at risk for anal cancer?

�� The incidence of cervical cancer has decreased The incidence of cervical cancer has decreased 
over 70% since screening with cervical cytology or over 70% since screening with cervical cytology or 
Pap smears began 50 years ago.Pap smears began 50 years ago.

�� The anus and cervix are similar tissues and are The anus and cervix are similar tissues and are 
infected by the same cancer causing types of HPV.infected by the same cancer causing types of HPV.

�� Cervical HGN is the precursor to cervical cancer Cervical HGN is the precursor to cervical cancer 
and can be identified and treated using colposcopy.and can be identified and treated using colposcopy.

�� Similarly, HGAIN is the precursor to anal cancer and Similarly, HGAIN is the precursor to anal cancer and 
can be identified and treated using highcan be identified and treated using high--resolution resolution 
anoscopy or HRA.anoscopy or HRA.



How common is anal HPV infection?

�� HIVHIV--positive MSMpositive MSM 80 to 95%80 to 95%
�� HIVHIV--negative MSMnegative MSM 60%60%
�� HIVHIV--pos. men/IDU (no anal sex)        46%pos. men/IDU (no anal sex)        46%

CervixCervix
�� HIVHIV--positive womenpositive women 66 to 80% (4566 to 80% (45--53%)53%)
�� HIVHIV--negative womennegative women 15 to 50% (1515 to 50% (15--24%)24%)

Anal Pap smear or cytology sample

What is high-resolution anoscopy?

•• Anus is soaked in 3% Anus is soaked in 3% 
acetic acid (vinegar) acetic acid (vinegar) 

•• Examined carefully Examined carefully 
with a colposcope with a colposcope 

•• Most abnormal Most abnormal 
appearing areas are appearing areas are 
biopsiedbiopsied

•• Lugol’s iodine is Lugol’s iodine is 
used judiciouslyused judiciously

Normal TZ or squamocolumnar junctionNormal TZ or squamocolumnar junction

CondylomaCondyloma Precancerous lesion AIN 3Precancerous lesion AIN 3



High-Grade Vascular Changes:
Mosaicism and Punctation

High-Grade Vascular Changes:
Mosaicism and Punctation

How common is anal HSIL in MSM?
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Baseline Prevalence Anal Neoplasia Study 1998Baseline Prevalence Anal Neoplasia Study 1998--20002000

Palefsky JM et al. Anal intraepithelial neoplasia in the highly active antiretroviral 
therapy era among HIV-positive men who have sex with men. AIDS 2005 Sep 
2;19(13):1407-14

How common is anal HSIL in MSM?

�� UCSF population based sample 44% had HGAINUCSF population based sample 44% had HGAIN

�� UCSF Anal Neoplasia clinic new patients 2006UCSF Anal Neoplasia clinic new patients 2006--2008, 2008, 
57% had HGAIN57% had HGAIN

Berry JM et al.  Performance characteristics of anal cytology and human papillomavirus (HPV) 
testing in patients with high-resolution anoscopy-guided biopsy of high-grade anal intraepithelial 

neoplasia.  Dis Colon Rectum. 2009 Feb;52(2):239-47

Unpublished data

How common is anal HSIL in MSM?

�� UCLA study of 93 patients with abnormal cytology, UCLA study of 93 patients with abnormal cytology, 
52% had HGAIN52% had HGAIN

�� NYC surgical practice, 68% had HGAIN NYC surgical practice, 68% had HGAIN 

Cranston RD et al.  The prevalence and predictive value of abnormal anal cytology to diagnose 
anal dysplasia in a population of HIV-positive men who have sex with men.  Int J STD AIDS 

2007 Feb;18(2):77-80.

Goldstone SE et al.  High prevalence of anal squamous intraepithelial lesions and 
squamous-call carcinoma in men who have sex with men as seen in a surgical practice. Dis 

Col Rectum 2001 May;44(5):690-8.

How common is anal HSIL in high risk 
women (WIHS 1995-1997)?
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Holly EA et al. Prevalence and risk factors for anal squamous intraepithelial lesions in 
women. J Natl Cancer Inst 2001 Jun 6:93(11):843-9
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UCSFUCSF Background

• HGAIN  is presumed to be the precursor 
to invasive anal cancer

• More than 50% of HIV-positive MSM 
may have HGAIN

• Progression of specific intra-anal lesions 
to invasive cancer has not been 
described in any risk group 

UCSFUCSF Background

• Instead, progression in populations or groups 
of patients has been described

• It is important to establish that HGAIN can 
progress to invasive cancer

• If so, then screening and treatment programs 
to prevent invasive cancer are indicated

UCSFUCSF Methods

• Patients with HGAIN were followed in 
the UCSF Anal Neoplasia Study and the 
Anal Dysplasia Clinic from 1997-2009

• Some refused treatment for HGAIN and 
in some, lesions were deemed too 
extensive for treatment

• Patients who developed invasive cancer 
at a previously biopsied site of HGAIN 
were eligible

UCSFUCSF Results

• Median age was 52 years (39-69)

• Median CD4+ lymphocyte counts was 227 
cells/mm3 (49-1,000) in 20 with available 
counts

22 HIV-positive MSM developed invasive cancer 
in an area previously biopsied as HGAIN

UCSFUCSF Results

• HGAIN was first diagnosed at a median of 53 
months (8-124 months) prior to developing 
cancer

• 10 refused treatment for HGAIN and 12 had 
either treatment failure or disease too extensive 
to treat



UCSFUCSF Presentation of Cancers

• 14 were asymptomatic and 8 presented with 
pain and/or bleeding

• 20 had a palpable abnormality on DRE with 
either a mass, ulcer, or induration

• 2  only had vascular changes noted on HRA

UCSFUCSF
Superficially Invasive Cancer 

Detected by HRA

UCSFUCSF Progression of HGAIN to Invasive Cancer 

Case 1

UCSFUCSF Progression of HGAIN to Invasive Cancer

Case 4 November 2001

UCSFUCSF Progression of HGAIN to Invasive Cancer

Case 4 May 2007

UCSFUCSF Conclusions

• Most patients with early cancers (14/22) 
were asymptomatic, but 20 had a 
palpable abnormality on DRE

• Anal cancer is most curable when 
diagnosed early. 

• 2 cancers were solely detected by 
vascular changes noted during HRA.



UCSFUCSF Conclusions

• HGAIN was unequivocally the precursor to 
invasive cancer in these patients.

• Patients with HGAIN should be followed closely 
because there is a risk of progression to 
invasive cancer [evidence level C, expert 
opinion].

• Clinical studies evaluating screening and 
treatment strategies to prevent anal cancer are 
justified.

Efficacy of Surgical Treatment Efficacy of Surgical Treatment 
of HSIL at UCSFof HSIL at UCSF

�� 29 HIV29 HIV--positive and 8 HIVpositive and 8 HIV--negative MSM followed negative MSM followed 
in Anal Neoplasia Studyin Anal Neoplasia Study

�� No recurrence of HSIL in HIVNo recurrence of HSIL in HIV--negative patients  but negative patients  but 
79% (23 of 29) of  HIV79% (23 of 29) of  HIV--positive patients had a positive patients had a 
recurrence of HSIL within 12 monthsrecurrence of HSIL within 12 months

�� 16 of 29 patients reported uncontrolled pain that 16 of 29 patients reported uncontrolled pain that 
lasted a mean of 2.9 weeks lasted a mean of 2.9 weeks 

�� No stenosis, incontinence, infection, or significant No stenosis, incontinence, infection, or significant 
bleeding postbleeding post--operativelyoperatively

Chang GJ  et al. Dis Colon Rectum 2002; 45:453Chang GJ  et al. Dis Colon Rectum 2002; 45:453--585 8

OfficeOffice--based Treatment of based Treatment of 
Anal Lesions Using Infrared Anal Lesions Using Infrared 
CoagulationCoagulation

OfficeOffice--based Treatment of Anal based Treatment of Anal 
Lesions Using Infrared CoagulationLesions Using Infrared Coagulation

�� 5% anorectal lidocaine cream is applied 5% anorectal lidocaine cream is applied 
inside the anusinside the anus

�� HRA performed to identify lesions and HRA performed to identify lesions and 
infiltrated with local anestheticinfiltrated with local anesthetic

�� Lesions ablated using IRCLesions ablated using IRC

�� Extent of ablation is limited by patient’s Extent of ablation is limited by patient’s 
tolerance and endurance and practitioner’s tolerance and endurance and practitioner’s 
level of expertise, time, and patiencelevel of expertise, time, and patience

Case 1Case 1
HIVHIV--positive MSM with a history of perianal HSIL positive MSM with a history of perianal HSIL 

treated surgically 5 years agotreated surgically 5 years ago

AIN 3AIN 3

treated with IRC treated with IRC 
and debridedand debrided

Case 1 Case 1 
HSIL/PAIN 2HSIL/PAIN 2--33

Ablated using IRCAblated using IRC 4 months later4 months later



Case 3Case 3
HIVHIV--positive MSM with a HSIL/AIN3positive MSM with a HSIL/AIN3

Treated withTreated with
IRCIRC

Efficacy of Infrared Coagulation for Efficacy of Infrared Coagulation for 
treatment of HGAIN treatment of HGAIN 

�� 10 of 16 patients had a complete 10 of 16 patients had a complete 
response at 1 year with no procedure response at 1 year with no procedure 
related severe adverse eventsrelated severe adverse events

�� 37.5% had persistent or recurrent 37.5% had persistent or recurrent 
lesions, 66% CR per lesionlesions, 66% CR per lesion

JAIDS 2008; 47:56-61

Efficacy of Infrared Coagulation for Efficacy of Infrared Coagulation for 
treatment of HGAIN treatment of HGAIN 

�� 24 of 68 patients had a complete 24 of 68 patients had a complete 
responseresponse

�� 44 had recurrent or persistent HSIL44 had recurrent or persistent HSIL
�� 72% per lesion CR with 60% 72% per lesion CR with 60% 

developing metachronus HSILdeveloping metachronus HSIL

DCR 2005; 48:1042-54

HRA Targeted Surgical Destruction of HRA Targeted Surgical Destruction of 
Anal HSIL: UCSF 10 Year ExperienceAnal HSIL: UCSF 10 Year Experience

�� 207 men and 39 women with HSIL treated from 207 men and 39 women with HSIL treated from 
19961996--20062006

�� 182 (74%) were HIV182 (74%) were HIV--positive, 12 (5%) positive, 12 (5%) 
immunocompromised for other reasonsimmunocompromised for other reasons

�� Extensive lesions present (> 25% of circumference) Extensive lesions present (> 25% of circumference) 
in 200 including 32 with circumferential lesionsin 200 including 32 with circumferential lesions

�� OfficeOffice--based IRC began in October 2002 and was based IRC began in October 2002 and was 
used to treat recurrences whenever possibleused to treat recurrences whenever possible

Pineda CE  et al. Dis Colon Rectum 2008; 51:829Pineda CE  et al. Dis Colon Rectum 2008; 51:829--3737

HRA Targeted Surgical Destruction of HRA Targeted Surgical Destruction of 
Anal HSIL: UCSF 10 Year ExperienceAnal HSIL: UCSF 10 Year Experience

�� 200 patients did not have planned 200 patients did not have planned 
staged procedures and are available staged procedures and are available 
for followfor follow--upup

–– 114 (57%) developed recurrent HSIL at 114 (57%) developed recurrent HSIL at 
an average of 19 monthsan average of 19 months

–– 88 were treated in office using IRC88 were treated in office using IRC

–– 26 were re26 were re--treated in the ORtreated in the OR

HRA Targeted Surgical Destruction of HRA Targeted Surgical Destruction of 
Anal HSIL: UCSF 10 Year ExperienceAnal HSIL: UCSF 10 Year Experience

Risk of recurrence was related to volume of diseaseRisk of recurrence was related to volume of disease
�� 37% of patients with limited lesions 37% of patients with limited lesions 
�� 64% of patients with extensive lesions64% of patients with extensive lesions

ComplicationsComplications
�� 9 patients developed significant problems9 patients developed significant problems

–– 1 had bleeding requiring re1 had bleeding requiring re--operationoperation

–– 2 developed anal stenosis2 developed anal stenosis

–– 4 developed anal fissures4 developed anal fissures

–– 1 had a heart attack on post1 had a heart attack on post--op day 3op day 3

–– 1 developed cellulitis at local anesthetic injection site1 developed cellulitis at local anesthetic injection site



HRA Targeted Surgical Destruction of HRA Targeted Surgical Destruction of 
Anal HSIL: UCSF 10 Year ExperienceAnal HSIL: UCSF 10 Year Experience

Outcome for all 246 patientsOutcome for all 246 patients

�� 192 (78%) had no evidence of HSIL at their last 192 (78%) had no evidence of HSIL at their last 
followfollow--up visitup visit

�� 53 (22%) had persistent/recurrent HSIL53 (22%) had persistent/recurrent HSIL

�� 3 patients progressed to cancer in spite of treatment3 patients progressed to cancer in spite of treatment

–– 2 were lost to follow2 were lost to follow--up after treatment until they presented up after treatment until they presented 
14 and 19 months later with symptomatic masses14 and 19 months later with symptomatic masses

–– 1 had pre1 had pre--existing anal stenosis and could never be existing anal stenosis and could never be 
adequately treatedadequately treated

Efficacy of surgical treatment of HSILEfficacy of surgical treatment of HSIL

�� Success of therapy is related to the volume Success of therapy is related to the volume 
of disease treatedof disease treated

�� Patients must be followed carefully and Patients must be followed carefully and 
regularly because recurrence, persistence regularly because recurrence, persistence 
and metachronous lesions are commonand metachronous lesions are common

�� IRC useful in treating recurrences following IRC useful in treating recurrences following 
surgery (8% vs 34% resurgery (8% vs 34% re--operation rate)operation rate)

Identification of HGAIN using HRAIdentification of HGAIN using HRA

�� The majority of patients treated by The majority of patients treated by 
community surgeons without HRA for community surgeons without HRA for 
condyloma or a palpable abnormality condyloma or a palpable abnormality 
that is HGAIN will still have residual that is HGAIN will still have residual 
lesions when examined using HRA lesions when examined using HRA 
[evidence level C, expert opinion].[evidence level C, expert opinion].

The role of HPV Vaccine* The role of HPV Vaccine* 
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* Human Papillomavirus Quadrivalent (Types 6, 11, 16, 18) Vaccine, Recombinant

Screening for anal lesions is Screening for anal lesions is 
projected to be cost effective projected to be cost effective 

�� Markov modeling projected that annual anal Markov modeling projected that annual anal 
cytology screening was costcytology screening was cost--effectiveeffective

�� Offered qualityOffered quality--adjusted life expectancy adjusted life expectancy 
benefits at cost comparable with other benefits at cost comparable with other 
clinically accepted prophylaxisclinically accepted prophylaxis

[Evidence level B, cost[Evidence level B, cost--effective analysis]effective analysis]

Goldie SJ et al. The clinical effectiveness and cost-effectiveness of screening for anal squamous 
intraepithelial lesions in homosexual and bisexual HIV-positive men. JAMA 1999 May 
19;281(19):1822-9 

Why should we consider screening Why should we consider screening 
for anal cancer?for anal cancer?

�� Anal cancer is a significant and continuing Anal cancer is a significant and continuing 
problem for all HIVproblem for all HIV--positive persons positive persons [evidence [evidence 
level B, epidemiological studies]level B, epidemiological studies]

�� HGAIN is a potentially preHGAIN is a potentially pre--cancerous lesion cancerous lesion 
[evidence level C, expert opinion][evidence level C, expert opinion] and occurs in more and occurs in more 
than 50% than 50% [evidence level B, clinical cohort studies][evidence level B, clinical cohort studies]

�� Lesions can be identified using HRA Lesions can be identified using HRA [evidence [evidence 

level B, clinical cohort studies]level B, clinical cohort studies]



Why should we consider screening Why should we consider screening 
for anal cancer?for anal cancer?

�� HGAIN can be effectively eradicated using HGAIN can be effectively eradicated using 
HRA to detect lesions and ablate them HRA to detect lesions and ablate them 
using infrared coagulation using infrared coagulation [evidence level B, clinical [evidence level B, clinical 

cohort studies]cohort studies]

�� Operative treatment  is not sufficient to treat Operative treatment  is not sufficient to treat 
HGAIN and must be combined with officeHGAIN and must be combined with office--
based followbased follow--up and treatment up and treatment [evidence level B, [evidence level B, 

clinical cohort studies]clinical cohort studies]

To screen or not to screen …To screen or not to screen …

�� New York State has recommended that all New York State has recommended that all 
HIVHIV--positive patients have anal cytology as positive patients have anal cytology as 
part of routine care with referral for HRA for part of routine care with referral for HRA for 
any level of abnormality.any level of abnormality.

�� There are only a limited number of trained There are only a limited number of trained 
providers proficient in performing HRA.providers proficient in performing HRA.

Why shouldn’t we consider screening Why shouldn’t we consider screening 
for anal cancer?for anal cancer?

�� No study has been conducted proving No study has been conducted proving 
that anal cancer can be prevented by that anal cancer can be prevented by 
detecting and ablating lesions.detecting and ablating lesions.

�� Therefore, there is no universal public Therefore, there is no universal public 
policy mandate.policy mandate.

Who should we consider screening Who should we consider screening 
for anal cancer?for anal cancer?

[evidence level b, clinical cohort studies and c, e xpert opinion][evidence level b, clinical cohort studies and c, e xpert opinion]

�� All HIVAll HIV--positive personspositive persons

�� In the absence of having HRA available,  In the absence of having HRA available,  
anal cytology screening is not anal cytology screening is not 
recommendedrecommended

�� Patients atPatients at--risk who are not able to be risk who are not able to be 
screened should be followed with regular screened should be followed with regular 
digital rectal exams semiannuallydigital rectal exams semiannually


