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1. INTRODUCTION 

There are two types of human 

immunodeficiency virus (HIV), HIV 1 and HIV 

2. Persistent infection with this virus over a 

period of time leads to immune depletion and 

Acquired Immunodeficiency Syndrome 

(AIDS).
1
 It significantly increases the risk of 

opportunistic infections and malignancies that 

are rare in general population. Life expectancy 

of HIV/AIDS patients has increased with the 

advent of antiretroviral therapy (ART) and 

prophylactic antibiotic therapy. Our focus of 

attention has now shifted from opportunistic 

infection to malignancies. Lymphomas, Kaposi 

sarcoma, cervical and anal carcinoma are 

common malignancies in PLHA. In India, 

burden of the infection is significantly greater 

than the world average. Anal intraepithelial 

neoplasia (AIN) is a precancerous lesion that 

can progress to anal squamous cell carcinoma 

(ASCC). HIV infection is one of the major risk 

factor for development of anal carcinoma.
2 

Most 

common variant is squamous cell type, whereas, 

adenocarcinoma and other skin cancer variants 

are uncommon. Over 90% of ASCC are 

attributable to infection with high risk strains of 

Human Papilloma Virus (HPV).
3
Other risk 

factors for anal cancer are high risk behavior 

like men who have sex with men (MSM), 

multiple sexual partners, receptive anal 

intercourse, unprotected sex. Anal cancer and its 

precancerous lesions are underappreciated by 

most health care providers. Despite of low 

incidence, anal carcinoma has significant 

morbidity and mortality. 

1.1. Prevalence  

Prevalence of anal cancer in general population 

is difficult to estimate due to its low incidence 

and no recommended guidelines for screening. 

However, population at risk of anal carcinoma is 

identified and studied to determine its 

prevalence. Anal cancer accounts for 0.5% of all 

new cancer cases in United Stated. In 2018, in 

US, 8580 new cases of anal cancer are 

estimated. Based on 2011-2015 data number of 

new cases of anal cancer was 1.8 per 100,000 

men and women per year. Incidence of anal 

cancer has increased and has almost doubled in 

the last 25 years in United States.
4 

 In a 

systematic review and meta-analysis incidence 

of anal cancer in HIV positive MSM was found 

to be 45.9 per 100,000 men, whereas in HIV 

negative MSM the incidence was found to be 

5.1 per 100,000 men.
5
 In the study on 

prevalence of anal squamous intraepithelial 

lesions in women it was found that abnormal 
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anal cytological features were detected in 26% 

of HIV positive and 8% of HIV negative 

women.
6
In United Stated incidence rate of HPV 

related in situ anal cancer was found to be 6.3 

per 100,000 person years and that of invasive 

anal cancer was found to be 12.3 per 100,000 

person years.
7
Chiao et al studied the changing 

rate of anal cancer in general population from 

the period before the emergence of HIV 

infection to the development of potent 

antiretroviral therapy. They found that the rate 

of anal cancer has increased over the years. 

(Table1). 

Table1. Anal cancer rates 

Period Rate of anal cancer 

per 100,000 

population 

1973 to 1981 (pre-HIV 

period) 

0.6 

1982 to 1995 0.8 

1996 to 2001 (potent 

antiretroviral therapy 

period) 

1 

During same period, increasing trend in 

incidence of anal cancer in the HIV-infected 

MSM population was reflected by the 

decreasing females to males ratio from 1.6 to 1, 

to 1.2 to 1.
8
There has been significant increase 

in number of publications on anal cancer in HIV 

in recent years, highlighting the emerging 

burden of this malignancy in PLHA. (Figure 1) 

 

Figure1. Increase in number ofpublications on anal 

cancer in HIV as reported from 1986 to 2018. 

1.2. Risk Factors  

1.2.1. HPV Infection 

Human Papilloma Virus is a double stranded 

DNA virus which commonly infects epithelial 

cells of skin and mucosa and leads to cellular 

proliferation. It is one of the most common 

sexually transmitted infections (STI) in HIV 

infected population. Over 100 types of HPV 

strains have been classified. Strains that affect 

anogenital region are divided into two groups, 

based on their oncogenic potential – high risk 

strains and low risk strains. The low-risk types 

of strains are non-oncogenic and can cause 

genital warts and benign cellular changes. 

Infections with high-risk types of strains most 

commonly HPV types 16 and 18, can cause low 

grade cellular changes, high-grade cellular 

changes, and squamous cell carcinoma.
9 

Many 

cancers in the anogenital and oropharyngeal 

areas in both men and women are found to be 

caused by high risk strains of human papilloma 

virus (HPV) infection.Table-2 shows the 

percentage of various cancers assumed to be 

caused by HPV infection.
10 

Table2. Various cancers associated with HPV
 

Cancers HPV infection as a 

causative agent (%) 

Cervical 100 

Anus 90 

Penis 50 

Vulva 40 

Vagina 70 

Oropharynx 20-60 

Most common site of HPV infection in cervical 

and anal canal is transition zone, it produces 

similar cytological abnormalities, hence The 

Bethesda System of reporting anal cytology is 

similar to cytology reporting in cervical 

cancer.
11

In a case-control study of anal cancer 

conducted by Daling et al 88% of all anal 

tumors were positive for HPV.  Most frequent 

type detected in 73% of all tumors was HPV 16 

followed by HPV 18 in 6.9% of all tumors. The 

incidence was even higher (97.7%) in men who 

were not exclusively heterosexual.
12 

In 2013, 

Lin et al carried out a cross sectional study in 

Taiwan on men who have sex with men (MSM) 

to examine the prevalence of HPV infection and 

behavioral risk factors. It involved 279 men of 

which 166 (59.5%) were not infected with HIV 

and 113 (40.5%) were HIV infected. It was 

found that prevalence of high risk HPV 

infection was substantially higher in HIV 

infected men (adjusted odds ratio, 5.80; 95% 

confidence interval, 2.57-13.11), as compared to 

men with no HIV infection.
13

 

1.2.2. HIV Infection 

Human Immunodeficiency Virus preferentially 

infects cells of immune system leading to 

immune depletion and predisposes an individual 

to various opportunistic infection and 

malignancies. Prevalence of anal cancer is 

higher in HIV infected men because it is 

associated with increased incidence of HPV 

infection, inability to clear HPV infection 
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leading to its persistence and simultaneous 

infection with multiple strains of HPV.
14 

The 

incidence of anal carcinoma is 40 to 80 fold 

greater in HIV infected people as compared to 

general population.
2
 In across sectional study on 

prevalence of HPV infection in HIV positive 

men and women it was found that 81% of men 

had HPV infection with 64% high risk strains, in 

women HPV infection was present in 58% and 

high risk strains were present in 37%. In 

developed countries, prevalence of anal HPV 

infection and incidence of anal cancer is highest 

in HIV-positive men who have sex with men 

(MSM).
15,16

 A cross sectional study was carried 

out in Taiwan on men who have sex 

with men (MSM) to examine the prevalence 

of HPV infection and behavioral risk factors. It 

involved 279 men of which 166 (59.5%) were 

not infected with HIV and 113 (40.5%) 

were HIV infected. It was found that prevalence 

of high risk HPV infection was substantially 

higher in HIV infected men (adjusted odds ratio, 

5.80; 95% confidence interval, 2.57-13.11), as 

compared to men with no HIV infection. 

17
Anderson et al performed a study in Australia 

on prevalence of abnormal anal cytology and 

high risk HPV infection in HIV infected people 

with CD4 cell count >300 cells/microl. They 

enrolled 126 HIV infected patients with median 

age of 45 years. Anal cytology swabs were 

collected in liquid based medium. They were 

used for assessment of cytological abnormalities 

and HPV typing by Hybrid Capture-2 assay. 

High risk HPV was found in 106 (84%) patients. 

Most common cytological abnormality found 

was ASCUS 32 (25%).They showed that high 

risk HPV types are commonly found in HIV 

positive population.
18

 In a study on HIV positive 

women it was found that the risk of anal 

cytological abnormalities increased with 

decrease in CD4 cell count and increase in 

plasma HIV RNA viral load.
6 

1.2.3. High Risk Behaviour 

High risk behaviour includes unprotected sex, 

multiple sexual partners, men who have sex 

with men (MSM), receptive anal intercourse and 

intravenous drug abuse. This group of 

population is at higher risk of HPV and HIV 

transmission and HIV/HPV co-infection. This 

leads to increased incidence of anal cytological 

changes in this population. A cross sectional 

study was done in Korea on 201 HIV infected 

men irrespective of their sex behavior. The 

study enrolled 133 MSM and 68 MSW. 

Specimenwas collected for cytology and HPV 

genotyping. Multivariable logistic regression 

was used to assess factors associated with anal 

HPV infection. Prevalence of HPV in their 

study was 82.7% in MSM and 51.5% in MSW. 

The most common high risk strain identified 

was HPV 16. MSM (47.4%) had higher 

prevalence of HR-HPV than MSW (25.0%; P = 

0.002). MSM had abnormal anal cytology more 

commonly than MSW (42.9% vs.19.1%, P < 

0.001). As per this study in HIV-infected MSM, 

the risk of any anal HPV infection was 

significantly increased with higher number of 

lifetime male sex partners, but age was a 

significant risk factor associated with anal HR-

HPV infection.
19 

Hernandez et al performed a 

multi centric study in 300 HIV positive MSM in 

India. The prevalence of anal HPV in MSM was 

estimated to be 95% (95% CI 91% - 97%). As 

per their study HPV 35 was the commonest 

strain detected (20%) followed by HPV 16 

(13%). It was found that risk of anal HPV 16 

infection was decreased in those taking 

antiretroviral medications (RR: 0.6(0.4 – 1.0)). 

Risk of any anal HPV infection was 

significantly lower in men who have increased 

number of vaginal sex partners. Receptive anal 

intercourse was found to be an important risk 

factor of infection with any anal HPV (RR: 1.2 

(1.1 – 1.4)) and anal HPV 1616 (RR: 6.5 (1.8 – 

10.7)). The study concluded that anal HPV 

infection was found in almost all Indian HIV 

positive MSM.
20 

HIV-negative MSM have an 

estimated incidence rate of 35/100,000
21

 which 

is comparable to the incidence of cervical cancer 

in the general female population before 

widespread cervical Pap screening was 

introduced (40–50 cases/100,000)
22

 and greater 

than the current incidence of cervical cancer (~9 

/ 100,000)
23

. Among HIV-positive MSM the 

incidence of anal cancer is thought to be even 

higher (~70–100 cases/100,000).
24  

 

1.3. Other Risk Factors 

Anal cancer is strongly associated with HPV 

infection, HIV infection and high risk behavior. 

However, other risk factors are identified which 

are also found to be associated with anal cancer. 

History of cervical intraepithelial neoplasia 

(CIN) or any gynecological cancer carries a high 

risk for anal intraepithelial neoplasia (AIN). 

Risk of AIN increases in presence of HPV 

associated dysplastic changes at other 

anatomical sites like cervix, vagina, vulva, 

penis, oropharynx, and larynx. This is due to 

chronic infection with high risk strains of 

HPV.
25

In a study on HIV positive women it was 

found thatrisk of abnormal anal cytology 
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increased in HIV positive women if they also 

had abnormal cervical cytology at the same 

visit.
6 

Tobacco smoking is also identified as an 

important risk factor for anal cytological 

abnormalities. Gautier et al in a study found that 

regression of anal cytological abnormalities in 

presence of therapy failed to occur in smokers. 

Regression of lesions was seen in non 

smokers.
26 

As in HIV infected individuals, those on chronic 

immunesuppresion due to chemotherapeutic 

agents, post transplant or any congenital 

immunodeficiency are also found to be at 

increased risk of anal cytological 

abnormalities.
27

 This allows persistence of HPV 

infection which leads to anal cancer. 

1.4. Presentation Of Anal Cancer  

Majority of anal cancer are caused by persistent 

infection with HPV. Infection with low risk 

strains of HPV like type 6 and 11 lead to anal 

warts and papillomas. Persistent infection with 

high risk strains like type 16 and 18 lead to anal 

cytological abnormalities varying from ASCUS 

(Atypical Squamous Cells of Undetermined 

Significance) to invasive SCC (Squamous Cell 

Carcinoma). Patients with precancerous lesion 

or anal cancer may be asymptomatic or may 

present with a wide range of complaints, 

including the following:
 28

 

 Pain in anus or pelvis and anal bleeding 

(approximately half of patients) 

 Sensation of rectal mass (approximately 

30%) 

 Local wetness and irritation 

 Prolapse of tissue 

 Incontinence of flatus or liquid or solid stool 

 Obstipation 

 Approximately 19% of patients wait 6 

months or more to seek medical care after 

symptom onset. Once patients do present, 

delayed diagnosis or misdiagnosis is 

unfortunately frequent; in one review, 27% 

of anal cancers were diagnosed as 

haemorrhoids on the patient's first visit to a 

primary care provider.
 29

 

Denial or reluctance on the part of many 

patients to seek medical attention for such 

complaints, as well as the similarity of those 

signs and symptoms to the manifestations of 

benign anorectal disease, help explain why anal 

cancer has historically had a very long lag time 

(up to 2 years on average) between initial 

symptoms and diagnosis.
 30 

More recent data 

suggest that the average time to diagnosis from 

onset of symptoms is 7.4 months and 3.2 

months after the first visit to a physician.
 29

 A 

patient complaint such as haemorrhoids, anal 

mass, or bleeding should always warrant a 

physical examination, with immediate referral to 

a colon and rectal surgeon for abnormal 

appearance, refractory disease, or presence of a 

mass.   

Although the link between human papillomavirus 

(HPV) and AIN/anal cancer is well established, a 

lack of history of anoreceptive sexual practice 

does not rule out the possibility of HPV infection 

in the anal area, as there may be a significant 

"drip-down effect." In addition, non–HPV-related 

anal squamous cell carcinoma may also occur; 

such cases are usually attributed to chronic 

inflammation.
 31 

However, a history of 

anoreceptive sexual practice does increase the 

likelihood of HPV infection and its persistence in 

the anal area,
 32

 and also of AIN and anal cancer. 

1.5. Screening and Diagnosis  

There are no recommended guidelines for 

screening for anal cancer in general population. 

However, screening for anal cancer has been 

recommended by experts in high risk population 

like those with HIV infection, women with 

cervical intraepithelial neoplasia, HPV related 

dysplasia at other sites and people with high risk 

behaviour. Most widely used test for screening 

is anal cytology and HPV DNA testing. 

1.6. Anal Cytology 

Anal cytology is now the standard of care 

according to many guidelines for screening in 

HIV/AIDS patient.
33, 34,35

In 2001, Bethesda 

System Atlas first included anal cytology.
11

 It 

has now gained acceptance as an important 

screening tool for anal cancer.
36,37

 The Bethesda 

System (TBS) 2001 includes guidance on anal 

sample collection, its adequacy, use of Bethesda 

terminology for reporting of anal cytological 

abnormalities and their important morphologic 

characteristics. Majority of anal squamous cell 

carcinoma are attributable to persistent HPV 

infection. 

It is now possible to detect and classify 

cytological changes in anal smear that precede 

anal squamous cell carcinoma. Single anal 

cytological specimen and a single cervical 
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cytology test have comparable sensitivity and 

specificity in detection of cytological 

abnormalities.
38 

In a meta-analysisof anal 

cytology for HSIL, its sensitivity was found to 

be ranging from 69% to 93% and specificity 

ranging from 32% to 59% which was 

comparable to that of Pap tests
.39

 

Lindsey et al performed a study to validate anal 

Papanicolau (Pap) smears as a screening test for 

anal squamous cell carcinoma. They concluded 

that anal Pap smear is a valuable procedure that 

provides the opportunity for early detection of 

cytological abnormalities associated 

with HPV infection and guides appropriate 

follow up and intervention.
40 

Anal sampling is done by cytobrush or dacron 

swab. Specimen should include the anal 

transformation zone and the non keratinized and 

keratinized squamous epithelium of the anal 

canal; hence sampling target extends from distal 

rectal vault proximally to the anal verge distally. 

Tip of cytobrush is moistened with water. The 

brush is inserted into the anal canal 

approximately 1.5 to 2 inches deep. Once 

inserted into the anus the brush is pulled out, 

rotating in spiral motion, applying some 

pressure to wall of anus, along the way.  The 

cells, both rectal columnar and anal squamous 

cells collected on cytobrush are thoroughly 

rinsed and swirled in the LBC (Liquid Based 

Cytology) vial. The cytobrush is left in the LBC 

vial. Precancerous anal intraepithelial lesions 

are reported as per The Bethesda System of anal 

cytology reporting.
 

2. CYTOLOGICAL INTERPRETATION 

 Insufficient: Inadequate amount of cells 

present in the smear for the pathologist to 

make a determination. This can occur from 

the patient having had anal intercourse in 

recent hours, due to patient receiving an 

enema prior to sampling, or the cytobrush 

used for collection is not inserted far enough 

or rotated with enough pressure. 

 NILM: Adequate amount of cells were 

sampled and these were normal in 

appearance. There is no evidence of HPV 

related changes. 

 ASC-US: These cells show evidence of 

atypia. Cells are somewhat abnormal but the 

changes are not sufficient to classify as a 

squamous intraepithelial lesion. 

 ASC-H: Another form of atypia. Cells are 

abnormal, but not enough to be classified as 

HSIL. 

 LSIL: This report indicates mild dysplasia 

(also known as anal intraepithelial 

neoplasm, AIN). 

 HSIL: Very abnormal cells that have 

dysplastic characteristics. Often described 

as moderate (AIN-2) or severe (AIN-3) 

dysplasia. This is considered precancerous. 

Invasive characteristics are not seen. 

 SCC: This is invasive anal cancer. 

 AGC: Changes are found in glandular cells 

that raise concern for the presence of 

precancer or cancer. 

 Anal cancer is defined as cancer arising 

from the squamous epithelium of the anus. 

 
Figure2. Liquid Based Cytology (LBC) vial and 

cytobrush 

 

Figure3. Schematic diagram of anal canal showing 

transitional zone, site of HPV infection. 

2.1. HPV DNA Testing  

Most commonly used test for detection for 

presence of high risk HPV DNA is Hybrid 

Capture II technique. This technique is based on 

antibody capture and chemiluminescent signal 

detection. Thirteen high risk strains that are 

most commonly tested for are 16, 18, 31, 33, 35, 

39, 45, 51, 52, 56, 58, 59 and 68. The test is 

reported as positive or negative for high risk 

HPV infection. This test can be used 

individually or as a co-test with anal cytology 

for screening of anal cytological abnormalities. 

2.2. High Resolution Anoscopy and Biopsy 

Histology is the gold standard for diagnosis of 

anal cancer. If abnormal anal cytology is present 
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and/or high risk HPV DNA test is positive, the 

next step in the diagnostic evaluation is HRA. 

This test allows direct visualization of the lesion 

and localizes the source of abnormal cells. It 

also helps obtain biopsy specimen for 

histological assessment which is essential to 

grade the severity of the disease. It involves use 

of anoscope for visualization of anal canal. A 

swab soaked in 3-5% acetic acid solution is 

inserted into the anal canal for few minutes. It 

causes acetowhite changes in areas of abnormal 

cells. Lugol’s iodine is then subsequently used 

for visualization of abnormal cells. But in this 

case abnormal cells are not stained while the 

normal cells stain with iodine. This is because 

iodine is glycophilic and dysplastic tissue lack 

glycogen. Any suspicious lesions, including 

condylomas, atypical surface configurations, 

punctuations, mosaicism, or atypical vessels, are 

then biopsied under direct visualization.
42 

Areas 

with color changes seen on acetic acid staining 

that are subsequently found to be Lugol’s 

negative are highly suspicious for dysplasia, and 

are biopsied under direct visualization during 

HRA. The appearance of lesions under HRA 

with acetic acid staining is similar to those seen 

in cervical dysplasia.
43

 HRA is considered 

superior to standard anoscopy as shown by 

Camus et alwho reported that in a population of 

102 patients [68% male; 57.3% HIV positive; 

mean 1.6 lesions (standard deviation 0.8) per 

patient] only 38.7% (65/168) of all lesions seen 

using HRA were visible with standard 

anoscopy.
44 

In addition to detection of AIN, 

HRA also facilitates the application of therapies 

targeting AIN. HRA is ideally performed at 

centers specializing in its use as it requires 

expertise in identifying abnormal tissue 

appearance. The histology is reported as:
 45   

 Normal – No evidence of dysplasia.
 

 AIN I – dysplastic cells occupying lower 

one third of epithelial thickness.
 

 AIN II – Dysplastic cells present in one 

third to two third thickness of anal 

epithelium.
 

 AIN III – Dysplastic cells present in 

complete thickness of anal epithelium with 

intact basement membrane.
 

 Invasive cancer - Dysplastic cells invading 

basement membrane.
 

 

Figure5. Histological grading in anal intraepithelial 

neoplasia (AIN). 

2.3. How Frequently Screening Should be 

Done? 

Considering the high rates of dysplastic changes 

in HIV infected patients as compared to general 

population anal cytology screening is 

recommended at the initial evaluation and six 

months later for all patients with HIV infection. 

If these examinations are negative at both times 

point, the patient should be followed with yearly 

evaluations. If an initial or repeat cytology 

shows evidence of severe inflammation with 

reactive squamous changes, the next cytology 

testing should be performed at 3 months. If, at 

any time, cytology shows evidence of squamous 

intraepithelial lesions, high resolution anoscopy 

with biopsy should be performed.
46

Annual 

screening of HIV-infected MSM and screening 

every two to three years for HIV-uninfected 

MSM provided benefits in both life expectancy 

and cost effectiveness.
47, 48 

2.4. Prevention of Anal Cancer  

2.4.1. Role of vaccination 

HPV types 16 and 18 cause nearly 90 percent of 

anal cancers; whereas, HPV types 6 and 11 

cause approximately 90 percent of anogenital 

warts. Vaccines directed against the human 

papilloma virus (HPV) types associated with 

anal intraepithelial lesion and cancer in males 

have been developed. Three vaccines have been 

developed which target HPV. They difference is 

in the number of HPV types they contain. (Table 

3) 
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Table3. HPV Vaccine Strains 

Vaccine HPV strains targeted 

Bivalent (Cervarix) 16 and 18 

Quadrivalent (Gardasil)  6, 11, 16 and 18 

9-valent (Gardasil 9) 6, 11, 16, 18, 31, 33, 

45, 52 and 58 

Recommendations for vaccination according to 

the Advisory Committee on Immunization 

Practices (ACIP) in the United States are as 

follows:
 49-52 

Table4. Vaccination recommendation and schedule 

Gender Recommendations for vaccination 

Recom

mended 

age 

Can be 

started 

at 

Catch 

up* 

Special 

conditi

ons** 

Female 11 to 12 

years 

9 years 13 to 

26 

years 

- 

Male 11 to 12 

years
 

9 years 13 to 

21 

years 

22 to 26 

years 

Over 26 years of age the cost effectiveness of HPV 

vaccination is reduced in general population.  

In high risk individuals vaccination is given 

regardless of age.  

*Catch up- Those who have not been previously 

vaccinated or who have not completed the 

vaccine series. 

**Special condition- Those who are at high risk 

like MSM or immunocompromised state. 

Schedule of vaccination: Three doses of vaccine 

are recommended intramuscularly at 0, 1 to 2 

months and at 6 months.
49, 50, 52 

Individuals may have prior history of acquiring 

HPV infection like abnormal cytology in cervix, 

anal canal, vulva or vagina or history of positive 

HPV test or genital warts. This infection could 

also be by strain not present in vaccine. HPV 

vaccination is still recommended in these 

individuals as it can provide protection against 

strains not acquired previously.
49, 50

 

In a randomized trial in 4065 males, a 

quadrivalent vaccine was effective in preventing 

infection with HPV types 6, 11, 16, and 18 and 

prevented the development of external genital 

lesions.
53

In a study on 602 MSM on impact of 

HPV vaccine on development of AIN it was 

found that rates of persistent HPV infection 

were reduced by 95%.
54 

More recently, a 

“nonavalent” vaccine has been developed, 

adding protection against HPV types 31, 33, 45, 

52, and 58 to the previous four types, with rates 

of cervical and vulvar disease from these 

additional strains reduced from 1.6 per 1000 

person-years in those receiving the quadrivalent 

vaccine to 0.1 per 1000 person-years in those 

receiving the nonavalent vaccine. These trials 

provide strong evidence that HPV vaccination is 

effective at preventing progression of AIN and 

cancer.
55 

2.4.2. Role of Safe Sex 

Use of barrier method of contraception provides 

protection from sexually transmitted infections. 

Avoiding multiple sexual partners, receptive 

anal intercourse, intravenous drug abuse, MSM 

and use of condoms not only decreases risk of 

HIV infection but also reduces transmission, 

persistence and simultaneous infection with 

multiple strains of HPV. All these being risk 

factors for anal cancer, practicing safe sex 

provides significant protection from HPV 

infection. 

2.5. Management of Anal Cancer 

Treatment options available for anal cancer are 

as follows  

2.5.1. Topical Therapy  

 Local application of bichloroacetic 

or trichloroacetic acid (TCA) is a reasonable 

option for small lesions (<1 cm
2
 at the base). 

Topical application of TCA is generally well 

tolerated, but can occasionally be painful.
 

In a study of 72 HIV positive men with 98 

HSIL, 79 percent of lesions resolved to normal 

epithelium or LSIL, and only two lesions (2 

percent) required more than two treatments.
56

 

Similar results were obtained in a study of 54 

men, 65 percent of whom were HIV positive.
57 

In both studies, TCA was more effective in 

younger patients. 

Preliminary data suggest that a course of 

topical fluorouracil may also be effective.
58

 A 

16-week course of self-administered twice 

weekly treatment resulted in a complete 

response in 18 and a partial response in eight 

(overall response rate 57 percent). 

2.5.2. Immune modulation 

A course of self-applied, intra-anal imiquimod, 

an immune modulator, can result in pathological 

resolution of AIN in HIV-infected men who 

have sex with men (MSM) on HAART.
59,60

 This 

approach may be best for patients with 

widespread, multifocal disease. 

https://www.uptodate.com/contents/trichloroacetic-acid-drug-information?source=see_link
https://www.uptodate.com/contents/fluorouracil-drug-information?source=see_link
https://www.uptodate.com/contents/imiquimod-drug-information?source=see_link
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In one reported series, 64 men with HSIL were 

randomly assigned to imiquimod or placebo, 

applied to the anal canal three times per week 

for four months. Of the 28 patients given 

imiquimod, four had complete resolution and 

eight had the HSIL downgraded to LSIL. Only 

one of 25 patients on placebo had resolution of 

HSIL. At a median follow-up of three years, 61 

percent of patients had sustained absence of 

HSIL. 

2.5.3. Infrared coagulation, hyfrecation, argon 

plasma coagulation, and radiofrequency 

ablation 

 For lesions that are too large for TCA, office-

based infrared coagulation (IRC) can be used. 

This device is approved by the US Food and 

Drug Administration (FDA) for the treatment of 

haemorrhoids and for anal warts. 

Treatment consists of the direct application of a 

1.5 second pulse of irradiation in the infrared 

range to dysplastic anal epithelium, which 

results in tissue destruction to a depth of 

approximately 1.5 mm. The coagulated tissue 

can then be debrided using Tischler biopsy 

forceps. Possible procedure-related complications 

include immediate and delayed bleeding and 

infection.
61 

IRC is not yet FDA approved for treatment of 

AIN. Multiple studies have demonstrated the 

safety and efficacy of IRC, in both HIV-infected 

and HIV-uninfected individuals.
62-65

As an 

example, in a retrospective study of 96 men, 

treatment with IRC was followed by recurrence 

in 62 percent of those who were HIV uninfected 

in a mean of 14 months, and 91 percent of those 

who were HIV infected.
65

 Although multiple 

retreatments were required in the majority of 

cases, none of the men progressed to squamous 

cell carcinoma. There were no serious adverse 

events. 

Hyfrecation is also commonly used to treat anal 

HSIL. It has a similar efficacy profile to IRC.
66 

some clinicians prefer it to IRC because it may 

be faster than IRC, particularly for large and 

keratotic lesions. It is also easier to use than IRC 

for perianal disease. 

Argon plasma coagulation has been evaluated in 

a prospective pilot study of HIV-positive MSM. 

Sixty-five percent of participants (13 of 20) 

were clear of HSILs at their 24-month visit with 

response rates after the first, second, and third 

argon plasma coagulation treatments of 45, 44, 

and 67 percent, respectively. As with other 

treatment modalities, recurrences were common, 

and the study authors also highlight equipment 

cost as a potentially limiting feature.
67 

Radiofrequency ablation (RFA) has been 

approved by the FDA for treatment of anal 

HSIL (and is the only treatment approved by the 

FDA for this indication). The technique 

provides circumferential ablation of the 

squamocolumnar junction and has been shown 

to be effective in small studies performed at a 

single center.
68

 Studies of larger numbers of 

patients in different centers need to be 

performed before this technique is widely 

adopted in the field. 

2.5.4. Anoscopy-directed lesion ablation  

For lesions that are too large for office-based 

local therapy, a combination of surgery and 

follow-up with office-based ablation may be 

effective.
63 

The effectiveness and safety of this approach 

was illustrated by a retrospective review of the 

experience with 246 patients treated at the 

University of California San Francisco over a 

ten-year period.
63

 Overall, 200 patients (81 

percent) were treated with a single procedure, 

although 57 percent of these did develop 

recurrent disease at an average of 19 months 

after the initial procedure. In 46 patients (19 

percent), multiple staged treatments were 

required for complete lesion ablation. 

Significant complications were observed in only 

nine patients (including one with bleeding 

requiring reoperation, two with anal stenosis, 

and four with anal fissures). 

Similar results were observed in a series of 232 

men treated with electrocautery in New York 

City.
66

The probability of disease control of the 

initial lesion after a single treatment was 

approximately 80 percent. Recurrent disease 

occurred in both HIV-uninfected and HIV-

infected men (53 and 61 percent, respectively), 

but only one patient (0.4 percent) progressed to 

anal squamous cell carcinoma. 

The high rate of local recurrence, even in 

patients initially thought to have been 

completely ablated with a single procedure, 

mandates careful surveillance following 

treatment.
63 

Nonetheless; most such recurrences 

can be successfully managed with office-based 

therapy.  

2.5.5. Choice of therapy  

Only limited data are available comparing 

different treatment modalities in men with 

HSIL. In the only randomized trial, 156 men 

were randomly assigned to imiquimod, 

topical fluorouracil, or electrocautery. All 

https://www.uptodate.com/contents/imiquimod-drug-information?source=see_link
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grades of anal SIL were included; HSIL was 

present in 57 percent of cases. Patients with 

perianal SIL constituted 17 percent of the 

study.
69 

Among the 148 patients actually treated 

(modified intent to treat), the complete response 

rates with imiquimod, fluorouracil, and 

electrocautery were 24, 17, and 39 percent, 

respectively. Recurrences were common, and by 

72 weeks after initial treatment the cumulative 

recurrence rates were 71, 58, and 68 percent, 

respectively. 

2.5.6. Surveillance 

Due to high rates of recurrence and evolving 

AIN, surveillance is required following initial 

treatment. Although the optimal schedule has 

not been established, the approach is to follow 

up in four to six months, including a re-biopsy 

of the treatment site if there is lesion 

persistence. Anal cytology may also be useful as 

an adjunctive test to confirm lesion clearance 

Abbreviations 

ACIP Advisory Committee on 

Immunization Practices 

AIDS Acquired Immunodeficiency 

Syndrome 

AIN Anal Intraepithelial Neoplasia 

ASCC Anal Squamous Cell Carcinoma 

AGC Atypical Glandular Cells 

ASC-H Atypical Squamous Cells, cannot 

exclude HSIL 

ASC-US Atypical Squamous Cells of 

Undetermined Significance 

ART Antiretroviral therapy 

CIN Cervical Intraepithelial Neoplasia 

DNA Deoxyribose Nucleic Acid 

FDA Food and Drug Administration 

HAART Highly Active Antiretroviral therapy 

HIV Human Immunodeficiency Virus 

HPV Human Papilloma Virus  

HRA High Resolution Anoscopy 

HR-HPV High Risk Human Papilloma Virus 

HSIL High grade Squamous Intraepithelial 

Lesion 

IRC Infrared coagulation 

LBC Liquid Based Cytology 

LSIL Low grade Squamous Intraepithelial 

Lesion 

MSM Men who have Sex with Men 

MSW Men who have Sex with Women 

NILM Negative for Intraepithelial Lesion or 

Malignancy 

Pap Papanicolaou 

PLHA People living with HIV/AIDS 

SCC Squamous Cell Carcinoma 

STI Sexually Transmitted Infections 

TBS The Bethesda System 
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