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Abstract

Objective—The incidence of anal cancer is higher in women than men in the general population 

and has been increasing for several decades. Similar to cervical cancer, most anal cancers are 

associated with human papillomavirus (HPV) and it is believed that anal cancers are preceded by 

anal high-grade squamous intraepithelial lesions (HSIL). Our goal was to summarize the literature 

on anal cancer, HSIL and HPV infection in women, and provide screening recommendations in 

women.

Methods—A group of experts convened by the ASCCP and the International Anal Neoplasia 

Society reviewed the literature on anal HPV infection, anal SIL and anal cancer in women.

Results—Anal HPV infection is common in women but is relatively transient in most. The risk 

of anal HSIL and cancer varies considerably by risk group, with HIV-infected women and those 

with a history of lower genital tract neoplasia (LGTN) at highest risk compared with the general 

population.

Conclusions—While there are no data yet to demonstrate that identification and treatment of 

anal HSIL leads to reduced risk of anal cancer, women in groups at the highest risk should be 

queried for anal cancer symptoms and have digital anorectal examinations to detect anal cancers. 

HIV-infected women and women with LGTN, may be considered for screening with anal cytology 

with triage to treatment if HSIL is diagnosed. Healthy women with no known risk factors or anal 

cancer symptoms do not need to be routinely screened for anal cancer or anal HSIL.

Keywords

Anal cancer; HIV infection; women; lower genital tract neoplasia

Introduction

The overall objective of this report is to summarize current knowledge of anal cancer, anal 

squamous intraepithelial lesions (ASIL) and anal HPV infection in different risk groups of 

women, and provide recommendations for screening women for anal disease, based on 

expert opinion.

The incidence of anal cancer has been increasing in the general population of women for the 

last few decades, but the risk of anal cancer varies considerably by risk group. Although not 

yet proven in formal randomized controlled trials, like cervical cancer, anal cancer may be 

potentially preventable through screening to detect and treat anal precancerous lesions. 

Given the variation in risk for anal cancer, ASIL and anal HPV infection, it is likely that an 

anal screening program would benefit some groups of women more than others.
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The expert panel consisted of a group of medical professionals with diverse clinical 

backgrounds including Adolescent Medicine, Infectious Disease, Epidemiology, Surgery, 

Pathology, Oncology, Obstetrics and Gynecology, and Nursing--all of whom have been 

active in the field of anal cancer research and/or care.

Three groups for investigation were created based on consensus discussions: general 

populations, immunosuppression and lower genital tract neoplasia. Literature search were 

performed using 5-10 key words (ie. anal caner, anal SIL, type of disease, type of 

immunosuppression, etc) for each group. Each group also identified important articles that 

were missing from the searches. Each group initially reviewed all the abstracts generated by 

the search and if any appeared relevant, articles were then reviewed in detail. More recent 

articles (within 10 years) were considered priority for review although it was recognized 

several articles were seminal and worthy reference. Reviews of the literature were 

summarized with relevant statistical comparisons.

Recommendations from each group were based on the available evidence wherever possible, 

and on expert opinion. Health benefits, side effects, adverse effects, risks and available 

clinical expertise were all considered in formulating the recommendations to the degree that 

this information was available. No literature was available on patient views or preferences. 

A formal cost-benefit analysis was not possible and was not done. Final recommendations 

were reviewed by all authors and agreed upon.

The sponsoring organizations, the ASCCP and the International Anal Neoplasia Society did 

not influence the content of the review or the recommendations, nor did any commercial 

entity.

Anal HPV Infection and Disease in Women

Anal cancer is a rare disease comprising only 0.4% of all new cancer cases in the United 

States.1,2 Recent data show an incidence rate of 1.8 per 100,000 persons overall with 1.5 per 

100,000 in men and 2.0 per 100,000 in women. In 2015 there will bean estimated 7270 new 

anal cancer cases and 1010 deaths.1,2 Worldwide, approximately 27,000 cases of anal cancer 

were diagnosed in 2008.3 The vast majority of anal cancers are squamous cell carcinomas. 

Non-squamous anal cancers include adenocarcinomas (some of which may be misclassified 

rectal adenocarcinomas extending into the anal canal) and melanomas. It is estimated that 

90% of anal squamous cancers are caused by oncogenic types of HPV. HPV 16 

predominates and is associated with over 75% of these cancers 3-5.

In the US, the incidence of anal cancer has been increasing steadily over the last decade, 

rising approximately 2.2% each year in men and in women.2 Certain populations are at 

higher risk for anal cancer, notably men who have sex with men (MSM) and individuals 

who are immunosuppressed. Although HIV is known to contribute to the rising incidence in 

males, the reasons for these increases in the general population of women is less clear. Death 

rates have also been rising on average 1.7% each year over 2001-2010 with only 65.5% of 

patients surviving five years or more.2
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Overall, anal cancer is diagnosed in slightly more women than men. An estimated 4630 

women in the US will be diagnosed with anal cancer in 2015 and 610 will die of their 

disease.1 Racial differences also exist; the incidence of anal cancer is highest in white and 

lowest in Asian/Pacific Islander women. Anal cancer is also a cancer of older individuals 

with a peak in those aged 55-64 years and a median age for diagnosis of 60 years. Only 

1.1% of anal cancers are diagnosed before age 35.

Assumptions for Anal cancer

Persistent infection with the same HPV type is a necessary intermediate step between 

infection and cancer.6,7 In the cervix, the time from HPV infection to development of high-

grade cervical lesions and progression to cancer may be up to 1-3 decades.8 A similar 

natural history is assumed for anal cancer; persistence of anal HPV infection leads to high-

grade squamous intraepithelial anal lesions and ultimately, anal cancer. However, several 

differences are worth noting. Despite similar high HPV infection rates in the cervix and anal 

canal in young sexually active women (see below for further discussion), cervical cancer is 4 

times more common than anal cancer with an incident rate of 7.8 per 100,000 women. Prior 

to cervical cancer screening, cervical cancer had an incidence of 35 per 100,000. In addition, 

cervical cancer affects younger women—the mean age of cervical cancer diagnosis is 49 

years of age and 14% occur in women under 35 years of age.

Without prospective longitudinal data regarding the incidence and duration of anal HPV, 

including regression and transience of infection, establishing temporal causality has not been 

possible. Establishing HPV as the causative agent for cancer using criteria proposed by 

Hill 9 is not as strong for anal cancer and other anogenital carcinomas as it is for cervical 

cancer. The Hill criteria include defining a temporal relationship between infection and 

disease, biologic gradient, plausibility, coherence and experimental evidence. Additionally, 

there are no large prospective pathologic repositories from which to define the natural 

history of progression of anal precancers to invasive anal cancers. Fifty percent of anal 

cancers are diagnosed at Stage III or worse2 underscoring the “lost opportunity” to identify 

early anal cancer. Limitations in current statistics include misclassifications--cancer 

registries often combine cases of anal “carcinoma in situ” with invasive cancer or combine 

rectal and anal cancer diagnoses (particularly in locally advanced cancers). As rectal and 

anal cancers likely have different etiologies, these limitations result in inaccurate estimates 

of HPV-associated anal cancers. For purposes of this review, cytology results are reported as 

anal squamous intraepithelial lesions (SIL) and histopathologic diagnoses are reported as 

anal intraepithelial neoplasia (AIN).

HPV in women in the general population

Although anal cancer is rare in the general population, there is growing literature examining 

anal HPV infections in healthy women. No large scale studies have been performed to date, 

so much of the literature is based upon selected cohort studies. These provide useful 

information but may not be representative of or generalizable to the wider community.

Several cross-sectional studies have reported high rates of anal HPV infection in young 

women. In one of the largest studies of healthy women, the Hawaiian cohort study, 1363 
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ethnically diverse healthy women over 18 years (mean 38 years) were recruited from clinics 

and provided cervical and anal specimens for HPV detection.10 At baseline, 29% had 

cervical HPV detected and 27% had anal HPV detected. Women with a cervical infection 

had a greater than 3 fold increase risk of anal infection. Approximately 80% of women with 

both anal and cervical infections shared at least one HPV type, suggesting that these 

anatomical areas served as potential reservoirs of infection for each other. Anal intercourse 

(AI) was associated with anal infections but only for those without a concomitant cervical 

infection. In contrast, in those with anal and cervical co-infections, AI was not associated 

with anal HPV. The distribution of HPV genotypes in the anus was more heterogeneous than 

in the cervix and there was a greater proportion of low risk HPV types.

Another recent study of 645 adolescent women (mean age 18 years), a proportion of whom 

had been fully or partially vaccinated with the quadrivalent vaccine, found anal HPV in 42% 

and cervical HPV in 54%.11 The most common types detected (including cervical and anal) 

were HPV 51 and 58. In contrast, infections with HPV 16 were rare—found in less than 2% 

of anal samples—and concomitant infections widely varied depending on the HPV type 

detected. Detection of anal HPV was also associated with higher lifetime and recent 

numbers of anal and vaginal sex partners, younger age at first anal intercourse, and history 

of Chlamydia and anogenital warts. Odds ratios varied according to whether the factor was 

associated with HPV vaccine types, vaccine dose, HR types or any HPV type. When 

modeled by vaccine dose, the odds of detecting anal HPV was significantly reduced for 

HPV 6/11 (OR per dose = 0.61, 95% CI 0.43–0.86), as well as for HPV18 (OR per dose = 

0.46, 95% CI 0.23–0.93). Although the reduced risk for HPV16 was not statistically 

significant (OR = 0.63, 95% CI 0.18-2.20), the low prevalence of HPV 16 precludes any 

conclusions.

Another cross-sectional study reported on the control arm of the Costa Rica HPV vaccine 

trial12 in which 2107 women aged 22-29 years provided a single anal swab sample at year 4 

for HPV analysis. All had been sexually active. Overall anal and cervical HPV prevalence 

were high, 31.6% and 36.5%, respectively. Anal hrHPV prevalence was 22.0% (30.1% in 

women with AI history and 19.8% in women with no AI history). HPV 51 and 52 were the 

most common HR types. HPV 16 was found in 4% (6.4% for AI history vs 3.4% for no AI 

history). Multiple infections were common. Concurrent cervical HPV infections were 

present in 19.7%. Among women who reported AI, presence of cervical HPV (adjusted odds 

ratio [aOR], 5.3 [95% CI, 3.4-8.2]), the number of sex partners (aOR, 2.2 [95% CI 1.1-4.6] 

for ≥ 4 partners), and the number of AI partners (aOR, 1.9 [95% CI 1.1-3.3] for ≥ 2 partners) 

were independent risk factors for anal HPV detection. Among women reporting no AI, 

presence of cervical HPV (aOR, 4.7 [95% CI 3.7-5.9]), number of sex partners (aOR, 2.4 

[95% CI 1.7-3.4] for ≥ 4 partners), and report of anal fissures (aOR, 2.3 [95% CI 1.1-4.8]) 

were associated with anal HPV detection.

One of the first prospective studies of anal HPV infections published was by Goodman et 

al13 These investigators followed 650 women from the Hawaii cohort described above. This 

group had an enrolment anal HPV prevalence of 42% and a period prevalence of 70% over 

an average 1.3 year follow-up. The incidence of hrHPV infection was 19.5 (95% confidence 

interval [CI], 16.0-23.6) per 1000 woman-months. For HPV 16, enrolment prevalence was 
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4.4% and period prevalence was 7.7%. Adjusting for age, risk factors for acquisition of a 

hrHPV type included cervical HPV at baseline (odds ratio (OR)= 1.81 [95% CI 1.09-3.02]). 

In addition, the presence of anal hrHPV infection at baseline increased the risk of acquisition 

of any HPV type by 65% (95% CI 1%–170%), and the presence of anal low risk HPV 

infection increased the risk of acquisition of another HPV type by 80% (95% CI 8%–200%). 

Non-viral risk factors included younger age, white ethnicity, lower socio-economic status, 

greater number of lifetime sexual partners, past use of noncontraceptive estrogens and 

condom use. Actual risk varied whether acquisition was high risk, low risk or any HPV type. 

Further analysis 14 showed a relative risk of 20.5 (95% CI 16.3-25.7) for acquiring an anal 

HPV infection after a cervical infection with the same genotype (compared with women 

without a cervical infection), suggesting that the cervix may serve as a reservoir for anal 

HPV infection. They also found an increased risk of 8.8 (95% CI 6.4-12.2) of acquiring a 

cervical HPV infection after an anal infection with HPV of the same genotype. A total of 

69% of hrHPV infections and 81% of low risk infections cleared within one year. In 

addition, risk of anal infection was enhanced by the presence of multiple HPV types in the 

cervix.15

Few studies have examined clearance of HPV. Shvetsov et al16 evaluated clearance patterns 

of anal HPV infection for 215 of these same Hawaiian women. Median duration of anal 

hrHPV infection was 150 days (compared with 240 days for cervical hrHPV); median 

duration for HPV 16 was 132 days and for HPV 18, 212 days. Vaginal douching, smoking 

and AI delayed HPV clearance. Relative Hazards varied by HPV type.

In contrast, Moscicki et al 17 found anal HPV 16 slower to clear than other hrHPV infections 

in their study of 75 young women (mean age 23.5 years). This slower clearance was likely 

due to the longer observation period (mean follow up was 85 months) and the stricter 

definition of clearance (i.e., two consecutive negative visits vs. only one required in the 

Shvetsov study). At 3 years, 76% of HPV 16 infections had cleared (compared with 83% of 

non-16 anal hrHPV infections). By 3 years only 36% became negative for all HPV types, 

underscoring the frequency of new acquisitions. Persistence of anal HPV 16 and other 

hrHPV was associated with concurrent cervical HPV 16, alcohol use, anal touching, recent 

AI and no condom use during AI. Relative hazard varied by HPV type. A change in sexual 

partner was associated with HPV 16 clearance, probably reflecting cessation of re-exposure 

and infection by the previous partner.

Anal squamous intraepithelial lesions in women in the general population

Compared with studies of anal HPV detection, data on the prevalence, incidence and risk 

factors for anal squamous intraepithelial lesions (SIL)in healthy women are extremely 

limited. No studies have been performed in a truly population-based sample of U.S. women.

As with anal HPV infection, most studies of anal SIL have been done in groups of women 

known to be at increased risk of anal cancer, including those with HIV infection, other forms 

of immunosuppression, and presence of cervical or vulvar HPV-associated lesions (see 

Sections on Immunosuppresion and Lower Genital Lesions). In several of the studies 

focusing on anal SIL in HIV infected women, control groups were used for comparison. 

Most of the control groups were considered to be at high risk of HIV infection since they 
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often had histories of drug abuse or numerous sexual partners. One such study of HIV-

infected and uninfected adolescents and young women found a prevalence of abnormal anal 

cytology of 5.7%.18 Risk factors for abnormal anal cytology in the entire group (HIV status 

was treated as a risk factor) included anal hrHPV infection (OR= 16.5 [95% CI 5.6-48.1]) 

and greater than one recent sex partner (OR= 4.2 [95% CI 1.5-11.8]). In a population of 

slightly older, high-risk, HIV-uninfected women, the rate of abnormal anal cytology was 

only 1%.19 Moscicki et al 20 examined the rate of abnormal anal cytology among a young 

healthy cohort who were participating in a natural history study of cervical HPV infection—

although most women did not have cervical HPV at the time of anal testing. Women who 

agreed to anal testing had annual anal cytology. Of the 397 women (mean age was 23 ± 2.5 

years) who agreed to anal testing, 684 anal cytologic samples were available for analysis. 

Eighteen women (4%) had abnormal anal cytology results. Risks for abnormal anal cytology 

included, history of ever anal sex (OR= 4.45 [95% CI 1.21-16.43]), history of vulvar warts 

(OR= 4.25 [95% CI 1.48-12.25]), history of abnormal cervical cytology (OR=3.05 [95%CI 

1.01-11.55] and anal HPV infection (OR=6.48 [95%CI 2.22-19.91]. In all the studies above, 

high resolution anoscopy (HRA) was not performed routinely and the majority of 

abnormalities were ASC-US and LSIL. Two studies that focused on women with lower 

genital tract neoplasia (LGTN) (described below) also included a control group of healthy 

women. Koppe et al21 performed screening high resolution anoscopy (HRA) and HRA-

guided biopsy, if applicable, on 74 healthy women with negative cervical cytology and no 

history of genital warts recruited from a gynecologic practice. Only 1.4% (95% CI 0.1–

6.5%) were found to have AIN on biopsy and none had AIN 2/3. Jacyntho et al.22 evaluated 

76 healthy women recruited from a clinic in Brazil who presented for cervical cancer 

screening. Healthy controls had at least 2 recent normal cervical cytology tests (interval not 

described) and normal genitoscopy. All women had colpscopy and HRA. Only 2 (2.6%) had 

AIN on biopsy, and both were AIN1. Since neither of these studies performed anal cytology 

nor random biopsies, the prevalence of AIN may have been underestimated (see below for 

discussion of HRA).

In summary, although anal cancers are rare in healthy women, the prevalence of anal HPV 

of one or more genotypes is common in healthy young sexually active women and is 

comparable to the prevalence of cervical HPV, if not greater. Risk factors for acquisition of 

hrHPV include any sexual activity, AI, cervical HPV infection, and presence of anal 

fissures. Genotype concordance with the cervix is common; therefore, the cervix may act as 

a reservoir for anal infection or vice versa. Most anal HPV infections are transient, 

consistent with the low rate of anal cancers in healthy women. Persistence of anal HPV is 

influenced by co-existing cervical infections, alcohol use, and lack of condom use. 

Investigation of the natural history of anal HPV infections in healthy women is hampered by 

patient selection biases, frequent incident infections, and multi-type infections. Compared 

with anal HPV detection, AIN in healthy women is rare. The rate of progression of untreated 

high-grade AIN in healthy women is not known. Data from the New Zealand experience 

indicate that approximately 30% of cervical intra-epithelial neoplasia 3 (CIN3) will progress 

to invasive cancer in 30 years 8 if left untreated. Since anal cancer rates are much lower than 

cervical cancer, it is not clear if the same rates can be applied to high-grade AIN. However, 
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the increasing rates of anal cancer among women underscores the importance of identifying 

women with high-grade AIN and studying factors associated with progression.

The high prevalence of anal HPV infection and low incidence of anal precancer and cancer 

in healthy women, coupled with the apparent transient character of many anal HPV 

infections, indicate that screening for AIN2/3 is unlikely to be a cost-effective strategy for 

preventing anal cancer among a population of healthy women with no additional risk 

factors.

Women at high risk of anal cancer

Anal cancer in immunocompromised women—Host immune response is critical in 

containing almost all viral infections and HPV is no exception. Although the immune 

response is complex, the predominant immune arm important in clearance of established 

HPV infections is thought to be the cell-mediated pathway primarily involving T-cells.23 

Hence, conditions that deplete T cells or otherwise interfere with T cell function may render 

women vulnerable to HPV infections and their sequelae. The association between HPV and 

immune dysfunction was first noted in immunosuppressed patients including transplant 

patients noted to have an increased risk of developing warts.24

Anal cancer in HIV infected women—The best studied of the immunosuppressed 

groups are persons with HIV infection. Numerous studies now demonstrate a strong 

association between HIV infection and anal cancer. The strongest association is seen in 

MSM with HIV but strong associations are also seen in heterosexual men and women with 

HIV.25 A recent large study examined data from 13 North American cohorts followed 

during 1996-2007.26 Anal cancer incidence rates were examined among 34,189 HIV-

infected (55% MSM, 19% heterosexual men, and 26% women) and 114,260 uninfected 

persons (90% men). Incident anal cancer was ascertained from medical records, patient 

interviews or linkage with cancer registries. Unadjusted anal cancer incidence rates were 

131 per 100,000 person years for HIV-infected MSM, 46 for heterosexual HIV-infected 

men, 30 for HIV-infected women, 2 for HIV-uninfected men and 0 for HIV-uninfected 

women. They also compared time periods before and after the availability of highly active 

anti-retroviral therapy (HAART). The adjusted rate ratio (RR) for anal cancer among HIV-

infected persons was 0.5 in 1996-99 compared with 2000-2003 and 0.9 in 2004-2007 

compared with 2000-2003. The authors concluded that the increase in anal cancer after 

HAART initiation (2000-2003) may have been related to increased survival but that this 

effect leveled off.

Chiao et al 27 also examined temporal trends in the incidence of anal canal cancer in the 

U.S. using the National Cancer Institute's Surveillance Epidemiology and End Results 

(SEER) reports in 3 time periods: pre-HIV era (1973-81), HIV era (1982 -1995) and 

HAART era (1995-2001). They identified 43,855 invasive anal cancers. Disease rates in 

females for the 3 time periods increased over time and were 0.8, 0.9 and 1.1 per 100,000 

persons, respectively. Age of anal cancer diagnosis fell for women over this time period 

from a mean of age 64 years during the pre-HIV period to 61 years for the HAART period. 

Five-year survival increased from 63% during the pre-HIV era to 72% during HAART. 
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Yanik et al 28 examined more recent trends linking the University of North Carolina (NC) 

Center for AIDS Research HIV Clinical Cohort, an observational clinical cohort of 3141 

HIV-infected patients 30% of whom were female, with the NC Cancer registry data between 

2000 and 2011. Across 15,022 person-years of follow-up, 202 cancers were identified with 

most being virus-related (incidence rate (IR) per 100,000 person-years was 1345; 95% CI: 

1166-1544). Anal cancer showed no change in incidence over time with 16 anal cancers 

identified (IR was 107; 95% CI: 61-173). Of the other virus-related cancers including 

Kaposi sarcoma and non-Hodgkin's lymphoma, only the latter showed a decrease.

Simard et al 29 conducted a similar population-based, record-linkage study using the HIV/

AIDS Cancer Match database. From 1980 to 2006, 472378 individuals with AIDS, 

predominantly men, were identified and linked to cancer registries. The cumulative 

incidence of cancer in someone living with AIDS was estimated across 3 calendar periods 

(AIDS onset in 1980-1989, 1990-1995, and 1996-2006). The cumulative incidence of AIDS-

defining cancers (ADC) declined sharply across the 3 AIDS calendar periods from 18% to 

11% to 4.2%. More specifically, Kaposi Sarcoma and non-Hodgkin's lymphoma (NHL) 

showed dramatic declines whereas the percentage of cervical cancers among women 

remained stable at 0.63% during 1980-1989 to 0.64% by 2006. In contrast, the cumulative 

incidence of anal cancer increased steadily from 0.02% in 1980-1989 to 0.09% by 2006. An 

increase was also observed for Hodgkin lymphoma and liver cancer. Except for cervical 

cancer, data were not analyzed specifically for women.

A recent study from Kaiser Permanente California 30 specifically examined the incidence 

rates of non-AIDS defining cancers in HIV-infected and uninfected individuals accounting 

for CD4 and HIV RNA levels. They followed 20775 HIV-infected and 215158 HIV-

uninfected individuals enrolled in Kaiser Permanente (KP) California from 1996-2008. Rate 

ratios (RR) were calculated adjusting for age, sex, race/ethnicity, calendar period, KP 

region, smoking, alcohol/drug abuse, and overweight/obesity. Anal cancer as well as 

Kaposi's sarcoma, non-Hodgkin's lymphoma, Hodgkin's lymphoma, and colorectal cancer 

had significant trends for increasing RRs with decreasing recent CD4 counts. Specifically 

for anal cancer the RR (compared with HIV-uninfected) was elevated among all CD4 counts 

categories. The RR was 91.5 (48.0-174.5) for CD4 count <200; 63.4 (36.4-100.3) for CD4 

200-499 and 33.8 (17.8-64.3) for CD4 >499.

These high rates of anal cancer have also been observed in non-US populations. Several 

studies noted here have been published from the French hospital database (FHDH-ANRS) 

and an ongoing cancer surveillance study among HIV-infected persons (OCOVIH) 

regarding HIV and cancer associations. In a recent publication, the overall incidence of 

cancer in HIV-infected patients was 14 per 1000 person-years. Most of the men were MSM 

and the women were predominantly from sub-Saharan Africa. Compared with the general 

population, the estimated RR for cancer in HIV-infected persons was 3.5 (3.3-3.8) in men 

and 3.6 (3.2-4.0) in women.31 AIDS-associated malignancies made up only 39% of the 

cancer cases. The most common cancers in men in order of prevalence were lymphomas, 

Kaposi sarcoma, anal and lung. For women, lymphomas, breast, Kaposi sarcoma and lung 

were the 4 most common; cervical was 6th and anal was 7th. Of the anal cancers, 11% were 

in females and the median age was 45 years. Most patients were on HAART therapy. Also 
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from the same French hospital database, data were available for 263 anal cancer cases from 

a population of 109,771 HIV-infected persons.32 Women represented 9% of the anal cancer 

cases with a median age of 42 years compared with 72 years for women with anal cancer in 

the general population. From 2005-2008, compared with the general population, HIV-

infected patients had an increased risk of anal cancer with age standardized incidence ratios 

(SIRs) of 109.8 (95% CI 84.6-140.3), 49.2 (95% CI 33.2-70.3) and 13.1 (95% CI 6.8-22.8) 

for MSM, other HIV-infected men, and HIV-infected women, respectively. Risk increased 

with low CD4 nadir. The rate during the HAART period was greater than pre-HAART 

(hazard ratio (HR) = 2.5 (95% CI 1.28-4.98).

Also from the French group, current CD4 cell count was found to be the most predictive risk 

factor for all malignancies except for anal cancer.33. For cervical cancer, there was a strong 

effect of current CD4 (RR = 0.7 per log (2), 95% CI 0.6-0.8; p=0.0002). Although current 

CD4 count was not associated with anal cancer, the duration of CD4 being <200 was 

statistically significant. The risk of anal cancer increased with the duration of CD4 

counts<200 cells per microL (1.3 per year, CI 1.2-1.5; p=0.0001), and viral load was greater 

than 100 000 copies per mL (1.2 per year, 1.1-1.4, p=0.005). Use of HAART for at least 6 

months was not associated with risk for anal cancer whereas cervical cancer had lower rates. 

The RR of cervical cancer for those receiving HAART was 0.5 (CI 0.3-0.9; p=0.03).

Although a retrospective review, a report from Italy 34 examined a hospital clinic database 

for non-AIDS defining malignancy from 1985 to 2011 of which a quarter of the almost 6000 

patients were women. Comparing the pre-HAART era (1985-1996) to the HAART era 

(1997-2011), 144 non-AIDS defining malignancies were identified of which 31 were in 

women--3 pre HAART and 28 post-HAART, reflecting an incidence rate of 0.4 per 1000 

person years and 3.6 per 1000 person years, respectively. The SIR for anal cancer in women 

from 1985-2011 comparing post HAART to pre HAART was 41.2 (95% CI 4.6-148.8) and 

in comparison, for vulvar cancer was 69.2 (22.3-61.4). Risk factors were a nadir CD4 count 

of <200 [HR=1.58 (95% CI 1.1-2.3)] and older age [HR =1.35 (95% CI 1.2-1.5)] per every 5 

years).

Another clinic-based study in Bonn, Germany compared their HIV group to a reference 

population from 1996 to 2009.35 Of the 1476 patients entered into their study, they 

identified 114 patients with invasive cancers. As in other studies, malignancies associated 

with infectious agents [e.g. HPV, Human Herpes Virus (HHV)-8, Epstein Barr Virus 

(EBV)] were substantially more frequent in HIV-infected patients than in the general 

population. In this study, the SIR for anal cancer was relatively equal among HIV infected 

men and women: the SIR in men was 88 (95% CI 31.6-172.1) and for women was 115 (95% 

CI 10.0- 330.1). In comparison, the SIR for cervical cancer was 4 (95% CI 1.5-7.9). In this 

study, use of HAART and high CD4 cell count preferentially reduced the risk of infection-

associated cancers, however, these data were only provided in aggregate— infection-

specific cancer data were not available.

Anal squamous intraepithelial lesions in HIV-infected women—Numerous studies 

have reported that HIV-infected women have higher rates of abnormal anal cytology and 

histopathology than HIV-uninfected women. Unfortunately, most of these studies are cross-
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sectional and health status varied quite widely between studies. In this review, retrospective 

studies were not included.

Rates of abnormal anal cytology in HIV-infected women have ranged from 9% to over 40%, 

several fold higher than those reported in HIV uninfected women.19,36-4018-20

In one of the first studies to report on anal cytology in HIV-infected women, anal cytologic 

abnormalities were found more often than cervical cytologic abnormalities.41 Rates of 

AIN2/3 have been more difficult to define since most studies only perform HRA on women 

with abnormal cytology resulting in gross underestimates.19,36,39,40,42

Durante et al 42 reported on a prospective study of women with HIV from New Haven. 

There was a high incidence of abnormal baseline cytology reports (14 of 100). Of those with 

normal baseline cytology, the incidence of developing abnormal cytology in later screening 

rounds was 22 per 100 person years. Most abnormalities were ASC-US. Incidence of SIL by 

cytology alone was 9 per 100 person years. Risks associated with abnormal cytology were a 

CD4+ T-cell count of <500 cells/mm (3) [relative hazard (RH) = 4.11; 95% CI 1.18-14.25], 

anal hr HPV infection (RH = 2.54; 95% CI 0.91-7.14) or cigarette smoking (RH = 3.88; 

95% CI 1.12-13.42). In this study, HAART had no effect; no HRA was performed.

In a study of 251 women participating in the Women Interagency HIV Study (WIHS), 26% 

of HIV-infected women had abnormal anal cytology. The risk of abnormal cytology 

increased with lower CD4 level (test for trend p<.0001) and higher plasma HIV RNA viral 

load (test for trend p =.02). In the multivariate analysis, history of anal intercourse (RR 2.3, 

95% CI 1.2-3.6) and concurrent abnormal cervical cytology (RR 2.1, 95% CI 1.0-3.6) were 

significantly associated with abnormal anal cytology.43 However, in a more recent study 

reported from the WIHS, there was little correlation between the severity of anal and 

cervical disease.44 Severity was defined by the highest grade of abnormality found by 

histology or cytology.

Tandon, et al., and Baranoski, et al.,39,45 also reported on a clinic population of 100 HIV-

infected women. At study entry, 17 women had abnormal anal cytology. Risks for abnormal 

baseline anal cytology included CD4 <200, history of a sexually transmitted infection (STI) 

and concurrent CIN. Thirty-three women had at least one abnormal anal cytology report 

over the three years of study; the incidence of abnormal anal cytology was 13.1 per 100 

person-years. Anal cytologic abnormality was associated with current CD4 count <200 

cells/mm3 (OR 12.8, 95% CI 2.0–82.0), anal HPV infection (OR 6.2 95% CI 2.2–16.9) and 

history of STI other than cervical/anal HPV infection (OR 3.6, 95% CI 1.1–11.5). Anal 

intercourse was not a risk factor in this population. Over the duration of the study, 12 of the 

36 women who had HRA post-abnormal cytology were diagnosed with AIN2/3 (overall 

prevalence of 12%).

Chaves et al 38 found a prevalence of abnormal anal cytology of 14% in184 HIV-infected 

women in Brazil. Independent risk factors for abnormal cytology included smoking 

(adjusted relative risk (aRR) =2.51 (95% CI 1.16, 5,39)])and CD4<200 count (aRR=4.38 

(95% CI 1.54, 12.48)]. From a study in New York, Hou et al36 reported data from 715 HIV-

infected women with no gross evidence of HPV-associated disease and found that 11% had 
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abnormal anal cytology and 4% of these women had AIN2/3 (overall AIN2/3 rate of 

0.56%). Poorly controlled HIV-infection (current CD4< 250/detectable viral load (VL) was 

the major risk factor compared with well-controlled HIV (CD4 >500/undetectable VL (61% 

vs 5%; p=0.03). Another study based in a New York infectious disease clinic found a much 

higher prevalence rate than most other studies: 42% (233/556) of women screened had 

abnormal anal cytology including 29/556 (5%) with ASC-H or HSIL cytology.40 Of the 

women with abnormal anal cytology, 73% underwent HRA and 45 (overall prevalence of 

8%) of all women screened were diagnosed with AIN2/3. This study noted that once an 

HIV-infected patient had an abnormal cytology, the likelihood of having high-grade AIN 

was similar regardless of whether the person was a MSM or a heterosexual man or a 

woman.40 Similar high rates of abnormal anal cytology were found in a smaller study in 

Texas: 31% of 204 HIV-infected women had abnormal cytology and 18% had biopsy-

proven AIN2/3.46 As other studies, the greatest risk factor for high-grade AIN was low CD4 

count. Anal intercourse was also a risk as 26% of women who reported anal intercourse had 

AIN 2/3 versus 13% in those who reported no anal intercourse.

HIV-infected persons are also at risk for multi-focal HPV-associated disease of the genital 

tract.39,47-49 A small study compared 33 immunocompromised (included 16 women with 

HIV and 7 women with a transplant, lupus, or diabetes) and 304 immunocompetent women 

referred for colposcopic evaluation because of an abnormal cervical cytology or a genital 

lesion.47 The evaluation included a concurrent HRA. Immunocompromised women had 

greater rates of vulvar intraepithelial neoplasia (VIN)2/3 (55% vs 23%), vaginal (VA)IN 2/3 

(9% vs 6%) compared with immunocompetent women but had similar rates of CIN2/3 and 

AIN2/3. Multifocal disease involving at least 2 anogenital sites was more common among 

the immunocompromised patients (61% vs 30%). A retrospective chart review of HIV-

infected patients all of whom had anal cytology testing and HRA and immediate biopsy of 

HRA-visualized abnormalities reported that 72.4% (21/29) of women with CIN and/or 

genital warts had biopsy proven AIN of which 34.5% (10/29) were AIN2/3.48 In 

comparison, 25% (3/12) of HIV-infected women without a history of CIN or genital warts 

had AIN and 17% (2/12) were AIN2/3.

Virtually all the studies that included cytology and HRA found poor agreement between the 

two with concordance rates ranging from as low as 0.11 to 0.40. The role of cytology and 

HRA is discussed below. No studies to date have examined the natural history of AIN in 

HIV-infected women. Machalek50 estimated that anal high-grade AIN would progress to 

squamous cell cancer in 1 of 377 HIV-infected MSM per year.

Anal HPV in HIV-infected women—The findings associated with anal cancer and 

abnormal anal cytology and HIV are not too surprising since numerous studies have 

documented the high rates of anal HPV in HIV-infected women with most reporting 

prevalence rates over 70%.51 As among HIV-uninfected women, the prevalence of anal 

HPV is higher than cervical HPV.41,52 A recent analysis in the WIHS cohort showed that 

low CD4 cell counts (≤200 cells/mm3), compared with >500 cells/mm3 (RR, 1.4; 95% CI 

1.1-1.5), and cervical HPV infection (RR, 1.3; 95% CI 1.1-1.4) were associated with anal 

HPV infection, similar to abnormal anal cytology.44

Moscicki et al. Page 12

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Unfortunately, few studies report rates of anal HPV persistence in this group. Beachler et 

al 53 reported on 153 women, 168 heterosexual men and 69 MSM—all HIV infected. With a 

mean follow-up of 24 months, 31% of persons with a prevalent anal HPV infection and 55% 

of persons with an incident infection showed clearance. Women were less likely to clear 

than heterosexual men but similar to MSM. No other risk factors were associated with anal 

HPV clearance.

In summary, HIV-infected women are at higher risk for anal HPV infection, anal high-grade 

AIN and cancers than HIV-uninfected women. Based on the data reviewed, the true risk of 

anal high-grade AIN in HIV-infected women is unknown and argues for more inclusion in 

prospective studies. This risk appears lower than MSM, but equal to or higher than that of 

heterosexual HIV-infected men. Although low CD4 counts are a primary risk associated 

with abnormal anal cytology, some studies found that HIV-infected women with normal 

CD4 counts are still at higher risk than HIV-uninfected women. The role of HAART 

remains controversial in affecting anal precancer and cancer rates. HIV-infected women are 

also at higher risk for multi-focal HPV-associated disease.

All HIV-infected women are a reasonable population to perform some type of anal cancer 

screening --minimally with digital rectal examinations and screening for anal cancer 

symptoms (pain and bleeding) with referral for additional diagnostic testing if positive. 

There are data to support screening with anal cytology particularly those with low CD4 

counts or history of CIN or VAIN. There are no data on screening for anal cancers with anal 

HPV testing, but the high rates of positivity in this group make this approach not likely to be 

cost-effective. Many studies found anal intercourse as a risk for abnormal anal cytology and 

histology in women, however, HIV control was a stronger predictor. Most researchers agree 

that screening should be not guided by a history of anal intercourse.

Anal cancer in women with solid organ transplantation—The increased risk of 

pathogen-associated cancers including those associated with HPV has long been described 

for organ transplant patients. This association is thought to be primarily due to the 

immunosuppressive drugs used to prevent transplant rejection. The level of immune 

suppression is related to type of organ transplanted and drug regimen. One of the more 

comprehensive looks at HPV-associated cancer risks in organ transplant patients examined 

the incidence of HPV-associated cancers among 187, 649 U.S. recipients of organ 

transplants.54 Data were obtained from the US Transplant Cancer Match (TCM) study, an 

ongoing linkage between the nationwide U.S. organ transplant registry and 15 state and local 

cancer registries.54 Overall, there was an elevated incidence of 4 of the HPV-associated 

cancers among transplant patients compared with the general population. Vulvar cancers had 

the highest SIR of 7.3 (95% CI 5.6-9.2) and anal cancer was second highest with an SIR of 

5.4 (95% CI 4.4-6.6). Penile and oropharyngeal cancers were also elevated with SIRs of 3.9 

(95% CI 2.5-5.7) and 2.2 (95% CI 1.8-2.5), respectively. No increase was found for cervical 

cancers. Median time from transplantation to all cancer diagnosis was 4-5 years however, 

the risk for both anal and vulvar cancers began to increase 2 years post transplantation. SIR 

for in situ cancer (i.e. IN3) was elevated for all anogenital lesions including cervical. The 

increased risk for cervical in situ cancers but lack of risk of cervical cancer underscores the 

success of cervical cytology screening and management of precancer to prevent invasive 
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cervical cancers. The authors note, that even though the risks were elevated, anal cancer had 

an incidence rate of 12.3 per 100,000, similar to that of the current cervical cancer rates –a 

rate that may justify implementing anal cancer screening in this population. Of note, vulvar 

cancer had the highest incidence rate of 20.1 per 100,000. This study also examined types of 

immunosuppressive drug regimens. Older regimens using cyclosporine and azathioprine 

were associated with the highest risk of anal cancer whereas newer regimens using 

tacrolimus and mycophenolate appeared to be protective against anal cancer. Another new 

agent often used is sirolimus--a known inhibitor of mammalian target of rapamycin (mTOR) 

pathway which regulates growth factors, nutrients, and energy that promote cellular growth 

under certain conditions such as stress. Recent data suggest that activation of this pathway is 

linked with the development of anal squamous cell cancer; hence inhibitors may be 

protective.55 This group suggested that screening organ recipients for anal cancer with 

cytology beginning at least 2 years post-transplant might be reasonable.

One of the largest studies to examine solid organ transplant and risk of malignancies was by 

Sunesen et al56 using linkage data from the Danish National Patient Registry (NPR) and 

Danish Cancer Registry (DCR). Patients from the NPR were identified with a surgical 

procedure related to transplantation (41,443 person-years) during the period 1978-2005. 

Anal cancer definition included those of the rectum, anal canal or anal rectum. Solid organ 

transplantation was associated with an anal cancer SIR of 14.4 (C.I. 7-26.4). Risk of anal 

cancer in solid organ transplantation increased with time with a SIR of 4.5 at 1-4 years post-

transplant and a SIR of 20 at 5 years or more. This study was limited in that diagnoses were 

not verified and some of the anal cancer identified in the rectum could have been 

adenocarcinoma for which the pathogenesis is substantially different from that of anal 

cancer.

Another study examined risk of cancers among 2878 Italian recipients of solid organ 

transplants.57 The SIR for risk of all cancers among transplant recipients was 2.2 (1.9-2.5). 

Most excess risk was attributable to virus-associated cancers including Kaposi's sarcoma, 

non-Hodgkin's lymphoma and liver cancer. Although no increased risk was found for anal 

cancer, women younger than 40 years of age had a 10-fold increase risk of cervical cancer.

Anal squamous intra-epithelial lesions in women with solid organ transplants
—Few studies have examined associations with abnormal anal cytology and organ 

transplants. A small prospective study of kidney transplant recipients58 performed anal 

cytology and HRA on 15 women and 25 men. The mean age of this group was 61 years and 

few ever reported anal intercourse. Biopsies were performed on 11 who had abnormal HRA 

findings, and of these 4 had AIN1 and 2 high-grade AIN. No gender distribution was 

reported. Another study reported anal cytology in 108 patients (40 women and 68 men) with 

a mean age of 52 at time of transplant 59. On cytology, 4 had ASC, 2 had LSIL, 4 (3.7%) 

had HSIL. Independent risks for abnormal cytology included receptive anal intercourse 

(OR=56.36 (95%CI 2.35-1348.91) and genital warts (OR=19.96 (95% CI 1.67, 239,16). 

Major limitations here were lack of HRA and HRA guided biopsy hence the prevalence of 

AIN was likely underestimated.
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In summary, the data are limited and conflicting regarding solid organ transplant and anal 

cancer risk. Data from several large transplant and cancer registries demonstrate an 

increased risk for vulvar and anal cancer but not cervical cancer. These observations suggest 

that screening for cervical cancer is effective in this population and that screening for the 

other HPV-associated cancers may be effective as well. With admittedly shorter follow-up, 

newer immunosuppressive agents appear to result in lower cancer risk than the older 

regimens. There are no data examining the performance of anal cancer screening using 

either anal cytology or HRA further limiting any recommendations using these modalities.

Women who received transplants and were exposed to older regimens warrant a minimum 

of digital rectal screening and screening for anal cancer symptoms (pain and bleeding) with 

referral for additional diagnostic testing if positive. Further research is needed in this group.

Anal cancer in women with autoimmune disease—Immunosuppressive treatments 

are also common in patients with autoimmune diseases. With better treatments, patients with 

severe autoimmune diseases are living longer with the development of long-term sequelae of 

their disease and treatment including malignancies. The data remain conflicting and vary by 

the type of autoimmune disease. In addition, cancer risk may not necessarily be related to 

immunosuppressive treatment, but to the disease itself.

Of all the autoimmune diseases, systemic lupus erythematosis (SLE) has received the most 

attention.60-62 A group of investigators from the University College London Hospitals 

Lupus Clinic performed a nested case control analysis from retrospective chart reviews of 

595 patients with SLE followed for up to 32 years63. Thirty-three patients were diagnosed 

with cancer after their SLE diagnosis. Controls were matched for age, sex, ethnicity and 

disease duration. Increased risks of HPV-associated cancers were found for both cervical 

(SIR =4.0 (95% CI 3.5-4.5) and anal cancer (SIR=1.8 (95% CI 1.48-2.12). Other cancers 

with increased risk included prostate, and pancreatic. No drug dose or duration effect was 

seen, however, hematologic abnormalities (particularly cytopenia), and anticardiolipin and 

antithyroid globulin antibodies were associated with overall cancer risk. Risk for individual 

cancers was not described.

Sunesen and colleagues56 examined risks of anal cancer among individuals with 

autoimmune diseases as well as solid organ transplantations. Using linkage data between the 

Danish NPR and DCR, they identified first time hospital diagnosis of any one of 24 selected 

autoimmune disorders (2,127,325 person years) during 1978-2005. When all autoimmune 

diseases were considered, the risk of anal cancer was increased (SIR=1.3 (95% CI 1.0-1.6). 

When diseases were examined separately, highest risks for anal cancer were seen for 

Crohn's disease, dermatitis herpetiformis, polyartheritisnodosa, and Wegner's 

granulomatosis with SIRs ranging from 3.1 to 12.4. Marginal effects were found for SLE, 

polymyositis, and Sjorgen's syndrome and no association was seen for ulcerative colitis. As 

seen for solid organ transplantation, risk for anal cancer increased with time after diagnosis.

In a hospital based Danish cohort (n=576) diagnosed with SLE, Dreyer et al 64 linked 

medical records to the DCR from start of diagnosis. Patients with SLE (of whom the 

majority were women), had an overall increased risk of cancer (SIR 1.6 (95% CI 1.2, 2.0). 
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Risk was even higher among virus-associated cancers (SIR = 2.9 (95% CI 2.0, 4.1) with the 

highest risk being anal cancer (SIR = 26.9 (95% CI 8.7, 83.4). Other HPV associated 

cancers were also elevated including vulvar cancer [SIR = 9.1 (95% CI 2.3, 36.5)]. Cervical 

CIN3 was found to have an increased risk (SIR=1.8 (95% CI 1.2, 2.7)—no risk was seen for 

invasive cervical cancer. Similar to what was seen in solid transplant patients, cervical 

cancer screening programs are likely responsible for these associations. Other virus-

associated cancers also had increased risk including liver cancer, bladder cancer and non-

Hodgkin's lymphoma. This report concluded that virus-associated cancers particularly anal 

and vulvar cancers are increased in patients with SLE.

Anal cancer in women with inflammatory bowel disease—Although inflammatory 

bowel disease_(IBD) reflects autoimmune processes and therefore exposure to 

immunosuppressive agents is common, both Crohn's disease and ulcerative colitis (UC), are 

of particular interest because of the involvement of the anus in disease expression. UC by 

definition starts at the dentate line affecting only columnar epithelium involving the distal 

rectum and not the anus. Crohn's disease may involve the anus and/or the distal rectum. Loss 

of mucosal integrity and chronic inflammation associated with either disease is believed to 

further potentiate the likelihood of anal canal HPV infection.

Studies on anal cancer in patients with IBD often include case reports or are limited to small 

sample sizes that result in contradictory findings.65,66 Slesser, et al.,67 recently performed a 

systematic review of the literature to try and determine the incidence of anal cancer and AIN 

in this patient population. Basing their analysis on 11 peer-reviewed reports published 

between 1980-2010, they identified 33 cases of invasive squamous cell carcinoma in 

patients with IBD. The majority of cancer cases were in patients with Crohn's disease most 

of whom were women (17 cases women vs. 3 cases in men). The women were also found to 

be younger at diagnosis than the men (median age of 41 for women, 79 for men). The annual 

incidence of anal cancer in patients with Crohn's disease was 0.002% per year and for UC, 

0.0009% per year. Several studies found that risks of anal cancer increased with >10 years 

disease duration and perianal involvement (including those with Crohn's related anal fistula 

formation). Among 17 of the anal cancer patients with IBD the 5-year survival rate was 

37%. This is less than half the overall US anal cancer survival rate (SEER data). Survival 

rates may be lower due to a delay in diagnosis in patients accustomed to chronic anal and 

perianal symptoms erroneously attributed to Crohn's disease. On the other hand, these anal 

cancers may not be HPV associated. None of the studies examined the cancers for the 

presence of HPV DNA.

Sunesen et al 56 looked at anal cancer rates in persons with a multitude of 

immunosuppressive disorders between 1978-2005 living in Denmark. This study found an 

increased risk of anal cancer in the over 11,000 patients identified with Crohn's disease 

[SIR= 3.5 (95% CI 1.4, 7.2)], but no increased risk was seen in the over 25000 patients 

identified with UC [SIR = 0.9; 95% CI, 0.3, 2.3). This study pointed out that although risk 

among Crohn's disease was higher than the general population, it still remained quite rare 

with only 1 anal SCC case per 25,000 person years.

Moscicki et al. Page 16

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The difference in risks for anal cancer associated with ulcerative colitis and Crohn's disease 

is likely multifactorial. The two diseases have different cytokine profiles, involve different 

anatomic locations and involve the tissues with different depths of inflammation. Crohn's 

disease has been historically associated with T-helper (Th) type 1 responses with more 

recent data finding a role for Th 17 cells in tissue destruction. In UC, Th2 type immune 

responses cytokines are thought to contribute to disease development.68 The effect of 

imbalances in these systems on the infectivity and persistence of HPV have not been 

clarified. Crohn's disease is a full thickness disease that may involve the anus and rectum 

while UC involves just the mucosa of the rectum and colon and by definition does not 

involve the anus or perianal area. Thus the involvement of the anus and/or the depth of the 

inflammation of the anus, may increase susceptibility to HPV infection in patients with 

Crohn's disease but not those with UC. The lack of association with UC may change as 

systemic immunosuppressive therapy becomes more of a mainstay of therapy.67

In summary, reports about autoimmune diseases are limited and conflicting. Some data 

support an increased risk of SLE and Crohn's Disease. The age of anal cancer presentation 

may be younger than what is often seen with anal cancer in the general population. There 

appears to be an increased risk of developing anal cancer with Crohn's-associated perianal 

disease and of greater than 10 years disease-duration. Little can be concluded about rarer 

autoimmune diseases because of sparse data. Most of the studies are limited since type of 

immunosuppressive agent used and degree of immunosuppression were never adequately 

defined.

The lack of any studies examining anal cytology in these groups precludes any 

recommendation for anal cancer screening with cytology, specifically in Crohn's where the 

inflammatory changes associated with the disease itself may lead to misinterpretation of 

cytology. Digital anorectal exams may be of value in patients with SLE and Crohn's. In 

addition, patients should be asked about development of or change in anal symptoms 

(bleeding, pain) on a regular basis with referral for additional diagnostic testing if positive.

Anal cancer in women with hematologic malignancies—There are few studies 

available for risk of anal cancer among those with hematologic malignancies. In the study by 

Susensen et al 56, women with hematologic malignancies (163,458 person years) were also 

examined for anal cancer risk. The SIR for anal cancer among all hematologic malignancies 

was 2.3 (95% CI 1.1, 4.2) compared with the general population. When examined by 

specific diagnosis, marginal increased risks for anal cancer were found for non-Hodgkin's 

lymphoma or chronic lymphocytic leukemia [SIR =2.1 (95% CI 0.9, 4.4)] and multiple 

myeloma or other plasma cell malignancies [SIR = 5.3 (95% CI 0.9, 17.6)]. One study also 

found that HIV-seronegative chronic lymphocytic leukemia and small lymphocytic 

lymphoma survivors had an increased risk for anal cancer (SIR = 2.44 (95% CI 1.05, 

4.80).69 The increased risk was magnified 60-fold if the survivor was HIV-infected.

The limited data available for hematologic malignancies do not support anal cancer 

screening in this population if HIV uninfected.

Moscicki et al. Page 17

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Prior lower genital tract neoplasia

Anal Cancer in Women with Lower Genital Tract Neoplasia—Since HPV infection 

is necessary for anal cancer and often considered a field infection of the anogenital tract, it is 

quite plausible that women with a history of prior HPV-associated lower genital tract 

neoplasia (LGTN) may be at increased risk for anal cancer. Several large-scale cancer 

registry studies provide strong evidence of associations between a history of CIN (especially 

CIN3), cervical cancer, VIN, vulvar cancer, vaginal cancer and cancers of the anus.70-74

Based on a population-based cohort study, Edgren & Sparén (2007) 70 assessed the risks of 

anal and other cancers in women with previous history of CIN3 by linking Swedish national 

registries with cancer registries between 1918-1986. Of the 3,747,698 eligible women 

followed for 27 years, 125,292 women received diagnosis of CIN3. For anal cancer the 

incident rate ratio (IRR) was 4.68 (95% CI 3.87,-5.62) for women with prior CIN3 

compared with those with no CIN3 history. The risk was highest for women ages 18-29 

years at time of CIN3 diagnosis (IRR=31.09 (95% CI 3.74-258.44) and the risk increased 

substantially after 5 years beyond diagnosis for all ages.

Evans et al. 2003 71 analyzed data from the Thames Cancer Registry (TCR) in England. 

Based on 14 million people in the registry, two cohorts were formed: one of women with 

CIN3 (59,586) and one of women with invasive cervical cancer (21,703). Following a 

diagnosis of CIN3, women had a statistically significant higher risk of developing anal 

cancer than those without [SIR= 5.9 (95% CI 3.7,-8.8)]. With a diagnosis of cervical cancer, 

anal cancer risk also increased [SIR = 6.3 (95% CI 3.7-10.0)], however, the increase in anal 

cancer was only significant 10 or more years after initial cervical cancer diagnosis, 

indicating a long latency period. In another study based on SEER data, similar high risks 

were found for anal cancer among women with a prior history of cervical or vulvar 

cancers.75

Using population based sample data from the SEER program from 1973 through 2007, 

Saleem, et al72 examined 189,206 women with either high-grade disease (defined as “in 

situ”) or invasive cervical, vulvar, or vaginal cancer. The group then followed these women 

for 139-million person-years to examine the incidence of a subsequent primary anal cancer. 

The authors identified a significant association between gynecologic neoplasia and anal 

cancer for both “in situ” (high-grade precancer) and invasive cancers of the cervix, vulva 

and vagina. The highest risk for anal cancer was in those women with either “in situ” or 

invasive vulvar squamous cell cancer. SIRs were calculated from the observed number of 

subsequent anal cancers compared with those expected based on age, race, and calendar 

year–specific rates in the non-affected population. For women with an “in situ” or 

gynecologic cancer, the SIR for developing anal cancer was 13.6 (95% CI 11.9-15.3). The 

SIR for anal cancer incidence among women with “in situ” vulvar cancer was 22.2 (95%CI 

16.7-28.4) and for those with invasive vulvar cancer was 17.4 (95% CI 11.5–24.4). The SIR 

for anal cancer for women with “in situ” cervical cancer was 16.4 (95% CI 13.7–19.2) and 

for invasive cervical cancer was 6.2 (95% CI 4.1– 8.7). For “in situ” vaginal carcinoma the 

SIR was 7.6 (95% CI 2.4 –15.6) and for invasive vaginal cancer the SIR was 1.8 (95% CI 
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0.2–5.3). In this study, the median time to diagnosis of anal cancer from lower genital tract 

cancer ranged from 4.5 years for vaginal and vulvar cancer to 16.0 years for cervical cancer.

Chaturvedi et al. (2007) 73 similarly examined the long-term trends in second cancer risk 

among 104,760 women with cervical cancer. Using 13 population-based cancer registries 

with a total of 104,760 women (Denmark, Finland, Norway, Sweden, and the United States), 

the authors calculated SIRs for second cancers including information on whether cervical 

cancer patients were or were not treated with radiation. The authors found that women with 

diagnosed cervical cancer had a higher risk of developing anal/rectal cancers than women in 

the general population, regardless of radiation therapy status (SIR = 1.84 (95% CI 

1.72-1.98). When cancers of the anus and rectum were evaluated separately in a subset of 

SEER data (N=27466), statistically significant rates were observed for both the anus (SIR 

=3.12, 95% CI 1.88-4.88) and rectum (SIR =1.43, 95% CI 1.14-1.76). Edgren & Sparén70 

reported similar findings.

Jiménez et al.74 conducted a population based, case-control study in Ontario, Canada, using 

a database of 12.4 million residences and three cancer registries to locate cancer diagnoses. 

The goal was to examine women diagnosed with squamous cell cancer of the anus to 

compare those with a previous HPV-related gynecological cancer (cervical, vaginal and 

vulvar) to a control group of women with no prior history, matched for age, socioeconomic 

status and place of residence. Researchers selected 674 women diagnosed with anal cancer 

from 1992-2005 and selected 5 matched controls per case. Seven women with a history of 

cervical cancer, 3 with vulvar cancer and one with vaginal cancer were diagnosed with anal 

cancer. Women who developed anal cancer were 10 times more likely to have had a history 

of a lower genital tract cancer [OR=10.5, 95% CI 3.6-30.3]. This study did not examine past 

history of high-grade precancers.

Anal squamous intra-epithelial lesions in women with lower genital tract 
neoplasia—As for many of the groups discussed earlier, limited data are available for rates 

of abnormal anal cytology among women with lower genital tract neoplasia (LGTN).75 

Most studies are limited because of the small sample sizes. In the Park, et al. study 76 which 

evaluated 102 women with LGTN, abnormal anal cytology was found in 9 women—ASC-

US in 5, ASC-H in 2, and LSIL in 2. Women with vulvar lesions had highest prevalence of 

abnormal anal cytology (21%). HRA with biopsy was performed in 7 of these women and 

all showed low grade AIN.

In a study led by Santoso et al 77, 205 women with cervical/vulvar/vaginal biopsy proven 

intraepithelial neoplasia, ten of whom were HIV positive, had anal cytology sampling. 

Twelve women (5.9%, 95% CI 3-10%) had anal cytology reports of ASC-US or LSIL; none 

had reports of HSIL. Anal cytology did not correlate well with histologic results (see next 

section). Data were not stratified by genital site (i.e. cervical, vaginal or vulvar). In another 

study of 196 women with SIL cervical cytology reports, the prevalence of abnormal anal 

cytology was 17.6%.78 Cervical hrHPV infection was associated with anal hrHPV infection 

[OR= 3.6, 95% CI 1.19-10.77)] and anal hrHPV was associated with having abnormal anal 

cytology [OR =6.5, 95% CI 2.74-15.6)]
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As discussed above and later, the low sensitivity of anal cytology is a limitation of all of 

these studies. Most studies performed HRA as part of triage for abnormal anal cytology. 

Scholefield et al 79 performed HRA on 152 women with CIN3 and found 11 with high-grade 

AIN (defined as AIN3) and nine who also had vulvar/vaginal lesions. Two women 

progressed to anal cancer. An additional 18 had AIN1 and AIN2. They further stratified the 

152 women with CIN3, and found that 115 had CIN3 alone and 37 had multi-centric LGTN. 

The rate of AIN differed between these 2 groups, with 8/115 (7%) of women with CIN3 

alone having AIN compared with 21/37 (57%) of women with CIN3 and concomitant VaIN 

or VIN. They compared the women with CIN3 to a control group of women with normal 

cervical cytology reports who were undergoing sterilization and had colposcopy and 

anoscopy under anesthesia. No cases of AIN were found in the control group.

Jacyntho, et al.22 evaluated 260 immuno-competent women: 184 with known LGTN, and 76 

controls without LGTN (described above). HRA was performed on all women with HRA-

directed biopsy, if lesions were seen. AIN was found in 32 of 184 (17.4%) women with 

LGTN including 6 (2.3%) with high-grade AIN, compared with 2 of 76 (2.6%) controls 

without LGTN. In this study, the risk of AIN increased significantly in the presence of 

multicentric LGTN. When 3 or 4 sites were involved, the prevalence ratio (PR) for anal 

canal lesions was 13.1 (95% CI 2.7-63.3). The PR was also higher for perianal AIN 

(PR=21.4, 95% CI 4.6-100) than for the other genital sites, although all LGTN sites were 

associated with significantly increased risk of AIN when compared with women without 

LGTN. Adjusting for presence of LGTN, risks for AIN included anal intercourse (PR = 2.5 

(95% CI 1.3-5.1), no condom use (PR=2.6, 95% CI 1.3-5.3)] and history of Herpes simplex 

virus (PR=1.8 (95% CI 1.0-3.4).

The Santoso (2010) 77 study also included performance of HRA and biopsy as indicated, in 

addition to the anal cytology, on the women with LGTN. Of 78/205 women (38%) with 

abnormal HRA findings, 25 patients (12.2%, 95% CI 8-17%) had AIN on biopsy including 

17 (8%) that were high-grade AIN. Half of the patients with AIN had normal cytology. They 

concluded that HRA is a more accurate screening tool than cytology for AIN among high-

risk populations such as women with LGTN. Koppe, et al.21 performed screening HRA on 

106 women with LGTN and 74 women without LGTN (described above). Biopsy proven 

AIN was higher in the women with LGTN [10.4%, (95%CI 5.6-17.3%)] than in women 

without LGTN (1.4% (95% CI 0.1-6.5%, p = 0.016). Of the AIN lesions found, 5 were high-

grade AIN and all 5 were in the women with LGTN (5/106). The authors calculated a 

prevalence ratio for AIN of 7.68 (95% CI 1.01-58.21) for women with a history of LGTN 

compared with women without LGTN.

Heraclio et al (2011) 80 studied 324 Brazilian women with CIN or cervical cancer. The 

women had anal cytology, anal hrHPV testing, and HRA with biopsy for suspicious lesions 

on HRA or for abnormal cytology result. Twenty-eight women with AIN suspected on HRA 

underwent biopsy (6 refused biopsy) and 19 were found to have AIN. If women had HRA 

findings consistent with metaplasia or HPV infection (n=169), biopsy was obtained only if 

the cytology was ≥ASC-US: 70 had abnormal results and of these 14 (20%) had AIN, grade 

not specified. The overall prevalence of abnormal anal cytology was 31.5% (102/324) 

including 10 with HSIL (3%), andAIN2/3 was diagnosed in 13/324 (4%). Since this study 
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did not include biopsies of all abnormal lesions, the rate of high-grade AIN is likely 

underestimated.

A study of 481 women with LGTN (235 with CIN, 92 with VaIN, and 227 with VIN) was 

reported by Tattiet al49 All women were evaluated by anal cytology, HRA and biopsy of any 

suspicious lesions. Of the entire study population, 404 (84.0%) were immunocompetent, 31 

(6.4%) were HIV-infected, and 46 (9.6%) were immunosuppressed from other causes. They 

did not report how many women had biopsies. By histology, 28 (5.8%) of the participants 

had high-grade AIN, and 107 (22.2%) had low grade AIN. There was an association of high-

grade AIN with HIV infection, high-grade CIN and VIN and perianal intraepithelial 

neoplastic lesions.

Anal HPV infection in women with LGTN—Among women with LGTN, anal hrHPV 

infections are also frequently detected. In a small study of HPV testing among 100 HIV-

negative women with abnormal cervical cytology, the prevalence of hrHPV at both cervical 

and anal sites was 75%.81 Multiple HPV subtype infections were very common, with HPV 

16 the most prevalent type. Park et al 76 found anal HPV infection in 51% of women with 

LGTN. Of the 47 women with anal HPV infection in this study, 70% were infected with at 

least one oncogenic type, most commonly HPV 16. In a study of 235 women with HPV-

associated cervical or vulvar disease, anal hrHPV was detected in 31% of anal cytology 

specimens and 39% of cervical cytology specimens.82 Concordance of HPV types between 

anal and cervical sites was seen in 74% (absolute concordance in 29% and partial in 49%).

In summary, there is strong epidemiological evidence demonstrating an increased risk of 

anal cancer in women with a prior history of in situ and invasive cancers of the cervix, 

vagina, and vulva compared with the general population. The greatest risk is for women 

with vulvar cancers. These data suggest that following these women more closely with anal 

cancer screening is reasonable, however further studies are needed to define the optimum 

time to initiate screening and the optimum method.

Current evidence suggests that screening for anal cancer among women with vulvar cancer 

should begin with the initial diagnosis. In contrast, data for timing in women with cervical or 

vaginal cancer suggest a wider range (0 to 10 years). Screening should minimally include 

digital rectal examinations and screening for anal cancer symptoms (pain and bleeding) 

within 5 years of diagnosis. Screening with anal cytology warrants consideration.

Anal Cancer Screening Methods: Strengths and Limitations

Although this review focused on anal cytology and HRA as potential screening tools for 

AIN in high risk populations, it is important to understand the limitations of these screening 

tools, including digital ano-rectal examination (DARE).

Anal cytology

The development of anal and cervical cancers share a number of features. The anus 

resembles the cervix in that both have a transformation zone that is highly susceptible to 

HPV infection and prone to neoplastic transformation. Squamous cell cancer of either site is 
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frequently preceded by a high-grade precursor lesion (AIN3 or CIN3). Given the similarities 

between anal and cervical neoplasia, an approach similar to that used for the detection of 

cervical precancers and cancers has been adopted by some for anal precancer and cancer 

detection and includes cytologic testing using the conventional glass slides or liquid based 

cytology (LBC).83

Anal cytologic screening is most commonly performed without direct visualization of the 

canal, utilizing a moistened Dacron swab.83 Other implements (such as cervical brushes and 

a flocked nylon swab) have been studied20,84-88 and self-sampling may also be feasible in 

some populations.89-92 The swab is gently inserted into the anal canal, stopping when the 

swab abuts the wall of the distal rectum. This corresponds to a distance of approximately 

4cm in women, who have a slightly shorter anal canal than men. The swab is rotated around 

the full circumference of the canal with firm lateral pressure, while it is slowly withdrawn. 

The aim is to sample the entire length of the anal canal. LBC is preferred to conventional 

cytology, to reduce fecal contamination and air-drying.93,94 The swab must be vigorously 

rinsed in the vial of fixative fluid and the LBC specimen is then processed as for cervical 

cytology samples.

Anal cytology is reported using the terminology and definitions of the Bethesda System 

(TBS).95 Minimum cellularity for anal LBC preparations, according to TBS guidelines, is 

2000-3000 nucleated squamous cells.96 This definition of a ‘satisfactory’ sample does not 

include the presence of a ‘transformation zone component’, namely rectal glandular cells or 

squamous metaplastic cells, which indicate that the sampling implement has reached above 

the original squamocolumnar junction of the anal canal. The presence or absence of this 

component should be reported, however, and more studies are needed to determine whether 

this correlates with detection of abnormalities.84,97-100 Cytomorphologic criteria for TBS 

categories of ASC-US, ASC-H, LSIL and HSIL are very similar to those described for 

cervical cytology, with some subtle differences described.83,84,101,102 Nevertheless, specific 

training and experience in reading anal cytology slides are essential to optimize accuracy of 

reporting103. At least moderate diagnostic reproducibility among cytopathologists can be 

expected.104,105 Organisms that may be seen on anal cytology should be reported. These 

include Herpes simplex virus, cytomegalovirus, Candida, ameba (both pathogenic and non-

pathogenic types), Enterobius and Strongyloides.

The sensitivity, specificity, positive predictive value (PPV) and negative predictive value 

(NPV), have been reported to vary widely in several recent reviews.106-108 As for any 

screening test, these parameters are influenced by the underlying prevalence of AIN in the 

population being tested. Sensitivity and PPV tend to be higher in populations with high 

disease prevalence. These characteristics are also affected by the design of the study such as 

the proportion of participants who undergo HRA and the criteria for biopsy. With these 

caveats, sensitivity of a single anal cytology test for detection of histological HSIL (AIN2/3) 

ranges from 55–93% and specificity from 32–81%.106-108 PPV of an ASC-US+ 

cytoprediction has ranged from 26-57% and NPV from 82-88%.106 Cytology performance 

data for female populations are very limited. The Santoso report referred to previously77 

studied 205 women with genital intraepithelial neoplasia and a prevalence of AIN2/3 of 8%. 

The sensitivity and specificity of cytology was 8% and 94%, respectively and the PPV and 
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NPV was 15% and 88%, respectively. Both PPV and NPV in a population have been 

reported to increase with repeat testing over a two year period.97 Many studies have found 

poor correlation between grade of the cytology report and grade diagnosed on subsequent 

biopsy.46,84,97,109-111 This may reflect the difficulty of thorough anal canal cytologic 

sampling, the skill of the anoscopist and the inherent limitations of HRA and HRA-guided 

biopsy.110,112

For these reasons, anal cytologic screening recommendations emphasize the need for repeat 

cytology testing at regular intervals, referral to HRA at ASC-US+ cytology threshold and 

repeat HRA when an HSIL cytology cannot be initially histologically confirmed.77,113 

Attempts to enhance the suboptimal accuracy of the anal cytology have included the use of 

immunostaining for p16/Ki67 on the slide and detection of HPV16/18 DNA or HPV E6/E7 

mRNA in the residual liquid-based specimen.105,114,115 Similar to cervical HSIL, anal HSIL 

in females is related to hrHPVs, especially HPV16.49,116-118 More work in this area is 

needed.

High resolution anoscopy (HRA)—Similar to the role of colposcopic biopsy in 

defining CIN3 lesions, HRA guided biopsy is the “gold standard” for determining 

prevalence of biopsy-proven AIN. Because of its cost and lack of general availability, HRA 

is currently intended for triage in women with an abnormal screening test or anal cancer 

symptoms rather than for primary screening. HRA was first developed in the early 1990s 

and hence there are far fewer experienced and skilled providers compared with the number 

of colposcopists world-wide. Furthermore, training and certification for HRA are less 

standardized. In experienced providers clearly find less AIN2/3 than more experienced 

providers and, similar to colposcopy, the number of biopsies taken increases the chances of 

finding AIN2/3.109,119-121

The performance characteristics of HRA in general populations and in women with higher 

risks for anal cancer such as those with HIV or LGTN are not well known. Accurate 

estimation of test characteristics (sensitivity, specificity, PPV and NPV) of HRA and HRA-

guided biopsy requires a comprehensive evaluation of a given population where all women 

undergo complete ascertainment of disease such as HRA with biopsy of visible lesions and 

four quadrant biopsies of the anus. The AIDS Malignancy Consortium is currently 

evaluating HRA using this design as well as comparing cytology and several different types 

of HPV testing strategies in a group of HIV-infected women. (NCT01946139) Our best 

estimate of the accuracy of HRA comes from a handful of studies on high risk populations 

in which all women underwent HRA. However, none of the studies performed random 

biopsy: only HRA-guided biopsy.22,77,79,122 Of these, only Santoso calculated performance 

statistics. As mentioned previously, Santoso et al 77 compared anal cytology and HRA to 

histologic results in women with LGTN. Using anal biopsy as the gold standard for 

diagnosing AIN, HRA had a sensitivity of 100%, specificity of 71%, PPV of 32%, and NPV 

of 100%. Since women were biopsied only if they had HRA abnormalities, the sensitivity 

and NPV are falsely elevated.

Digital ano-rectal examination—Relatively little is known about digital ano-rectal 

examination (DARE) in the practice of anal cancer screening. No national guidelines exist 
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for anal cancer screening and no randomized clinical trial has been performed to validate 

any type of anal cancer screening. The only recommendation currently comes from The 

New York State Department of Public Health AINS Institute which recommends a digital 

anal-rectal examination along with anal cytology screening at baseline and annually in HIV-

infected people, any patient with a history of anogenitalcondyloma, and HIV-infected 

women with abnormal cervical and/or vulvar histology.123 However, one study aimed to 

identify current practices and barriers to using DARE for anal cancer screening.124 Although 

86% of physicians participating believed anal cancer screening was important, only 22% 

were currently screening. The primary reason for not screening was the absence of 

guidelines.124

DARE has been considered in the literature as an essential tool for detecting anal cancer 107 

since most early invasive anal carcinomas may be palpable. It has been recommended, at 

minimum to perform a DARE on high-risk individuals since it is a low-cost, low-tech 

procedure. Evidence regarding the utility of DARE could be derived from a recent study 

evaluating the progression of AIN2/3 to cancer. Berry et al 125 reported that a mass, area of 

in duration, or ulcer were palpable in 23 of the 27 men (85%) diagnosed with anal cancer. 

Current prospective studies evaluating the epidemiology of low- and high-risk HPV 

infection utilizing DARE, cytology, and HRA in MSM are underway and are anticipated to 

be completed in 2018.(NCT02007421)(Australian New Zealand Clinical Trials Registry 

number is ACTRN12613001335785.)126

Future Research—The paucity of data on anal precancer in women argues for innovative 

research into potential screening strategies that might effectively identify and triage these 

largely asymptomatic women. Both cytology and HRA have their limitations, hence studies 

attempting to estimate AIN2/3 prevalence in specific populations should use a combination 

of cytology and HRA-guided biopsy. Further research is needed to clarify the nature of the 

relationship between cervical and anal HPV infections and the role of multiple infections 

(both cervical and anal) in both acquisition and clearance or persistence of anal HPV 

infection in all populations. In addition, comparison of the HPV genotypes in the cervix and 

anus, tropism of specific types for specific sites, differentiation between the presence of 

HPV (deposition) and true infection and the potential role of HPV16 genotyping, 

measurement of mRNA and other biomarkers for anal cancer screening are important areas 

for research.

The Anal Cancer/HSIL Outcomes Research (ANCHOR) study (NCT02135419) is designed 

to determine whether treating anal AIN2/3 in HIV-infected persons over the age of 35 will 

prevent anal cancer. The study plans to enroll 5,058 persons with AIN2/3 who will be 

randomized to active monitoring consisting of close follow-up every 6 months with anal 

cytology, DARE, and HRA versus treatment of their AIN2/3. Participants will be followed 

for 5 or more years; the incidence of anal cancer in each arm will be compared. If treatment 

of AIN2/3 effectively prevents anal cancer, this information will be critical in developing 

guidelines for screening including best methods and optimal intervals for screening both 

men and women with HIV disease. Hopefully this study will also inform the design of future 

studies in other populations of high risk women including those with LGTN and other forms 

of immunosuppression. Studies are desperately needed to determine the true natural history 
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of anal HPV infection, and anal cytological abnormalities in all populations of women. The 

majority of invasive anal cancers occur in women without known risk factors.

Conclusions

Healthy women have high rates of anal HPV but relatively low rates of abnormal anal 

cytology and anal cancer as compared with other high risk populations. Further research is 

needed to determine if screening this group of healthy women would reduce their risk of 

anal cancer, and if routine screening would be cost effective since this group of healthy 

women make up the largest percent of women who develop anal cancer.

Until more data are available, no screening recommendations can be made for healthy 

women. However, DARE is appropriate when women present with anal cancer symptoms. 

Any woman diagnosed with AIN either during colonoscopy or surgery for benign anorectal 

conditions should be referred to specialists for evaluation and possible treatment.

Several high risk groups have been identified including those immunosuppressed and those 

with LGTN. The lack of association with invasive cervical cancers in immunosuppressed 

groups is thought to be due to the success of cervical cancer screening programs. This 

suggests that screening for other HPV associated pre-invasive cancers such as anal cancer 

may also prevent the development of invasive cancers in high risk populations. Women with 

organ transplants, SLE and Crohn's disease may benefit from some type of screening but 

lack of screening trials in these groups make any recommendation difficult.

Because of the possible increase in risk for anal cancer, screening with DARE and routine 

assessment for the development or change in anal cancer symptoms such as pain or bleeding 

that might indicate cancer may be the best approach for these groups with prompt referrals if 

positive for either.

The most compelling data for anal cancer screening using cytology are among those women 

with HIV infection and history of LGTN. Screening with HRA is likely not cost effective 

but may play an important role in certain situations such as among those with vulvar 

cancers. Screening with cytology remains controversial since no trials to date have shown 

that screening and treating will decrease anal cancer rates in these populations. Critical 

studies are underway. Although anal cytology is imperfect with varying performance as seen 

with cervical cytology, screening with cytology may be effective in preventing anal cancer if 

precancers are detected and treated early.

Providers should screen with cytology only if referrals to HRA and treatment are available. 

Otherwise, screening can include DARE and review of symptoms with referral for further 

diagnostic work-up if either is positive. The optimal age to start screening is not known; 

however, anal cancers rarely occur under the age of 30 years even in HIV infected persons. 

For those with HIV infection, screening under this age is not recommended. For women 

with vulvar cancers or high-grade VIN, immediate screening is recommended. For women 

with cervical or vaginal cancers or high-grade CIN or VaIN, screening with cytology or 

DARE and symptom review within 5 years of initial diagnosis is suggested. There are no 

data to guide intervals. Expert opinion by a few suggest annual or biannual.
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In summary, the limited data available do not support anal cytology or anal cancer screening 

in immunocompromised women other than those that are HIV-infected or have undergone 

solid organ transplantation. However, providers who care for these women should be aware 

of the possible increase in risk for anal cancer and promptly and appropriately evaluate 

women who present with anal lumps, pain or bleeding.

Acknowledgments

We would like to acknowledgement Anthony Kung for his work in manuscript preparation and literature searches.

Disclosure of Financial Support: Role of the Funding Source: We would like to acknowledge American Society 
for Colposcopy and Cervical Pathology (ASCCP) and International Anal Neoplasia Society for their financial 
assistance in supporting authors to attend a one day organizational meeting and ASCCP for distribution of the 
manuscript. This work was also supported in part by the National Cancer Institute [grant number R37 CA51323] 
and the National Institute of Allergy and Infectious Diseases [grant number RC1 AI86051-01].

References

1. American Cancer Society. [Acccessed March 1, 2015] Anal Cancer: Key Statistics. 2015. http://
www.cancer.org/cancer/analcancer/detailedguide/anal-cancer-what-is-key-statistics

2. National Cancer Institute. [Accessed May 27, 2014] SEER Cancer Statistics Factsheets: Anal 
Cancer. 2014. http://seer.cancer.gov/statfacts/html/anus.html

3. Forman D, de Martel C, Lacey CJ, Soerjomataram I, Lortet-Tieulent J, Bruni L, Vignat J, Ferlay J, 
Bray F, Plummer M, Franceschi S. Global burden of human papillomavirus and related diseases. 
Vaccine. Nov 20; 2012 30(Suppl 5):F12–23. [PubMed: 23199955] 

4. Parkin DM, Bray F. Chapter 2: The burden of HPV-related cancers. Vaccine. Aug 21; 2006 
24(Suppl 3):S11–25.

5. Abramowitz L, Jacquard AC, Jaroud F, Haesebaert J, Siproudhis L, Pradat P, Aynaud O, Leocmach 
Y, Soubeyrand B, Dachez R, Riethmuller D, Mougin C, Pretet JL, Denis F. Human papillomavirus 
genotype distribution in anal cancer in France: the EDiTH V study. Int J Cancer. Jul 15; 2011 
129(2):433–439. [PubMed: 20839262] 

6. Einstein MH, Burk RD. Persistent Human Papillomavirus Infection: Definitions and Clinical 
Implications. Papillomavirus Report. 2001; 12(5):119–123.

7. Schiffman M, Wentzensen N. From human papillomavirus to cervical cancer. Obstetrics and 
gynecology. Jul; 2010 116(1):177–185. [PubMed: 20567185] 

8. McCredie MR, Sharples KJ, Paul C, Baranyai J, Medley G, Jones RW, Skegg DC. Natural history 
of cervical neoplasia and risk of invasive cancer in women with cervical intraepithelial neoplasia 3: 
a retrospective cohort study. The Lancet Oncology. May; 2008 9(5):425–434. [PubMed: 18407790] 

9. Hill AB. The environment and disease: association or causation? Proc R Soc Med. 1965; 58:295–
300. [PubMed: 14283879] 

10. Hernandez BY, McDuffie K, Zhu X, Wilkens LR, Killeen J, Kessel B, Wakabayashi MT, Bertram 
CC, Easa D, Ning L, Boyd J, Sunoo C, Kamemoto L, Goodman MT. Anal human papillomavirus 
infection in women and its relationship with cervical infection. Cancer Epidemiol Biomarkers 
Prev. Nov; 2005 14(11 Pt 1):2550–2556. [PubMed: 16284377] 

11. Schlecht NF, Burk RD, Nucci-Sack A, Shankar V, Peake K, Lorde-Rollins E, Porter R, Linares 
LO, Rojas M, Strickler HD, Diaz A. Cervical, anal and oral HPV in an adolescent inner-city health 
clinic providing free vaccinations. PLoS One. 2012; 7(5):e37419. [PubMed: 22624027] 

12. Castro FA, Quint W, Gonzalez P, Katki HA, Herrero R, van Doorn LJ, Schiffman M, Struijk L, 
Rodriguez AC, DelVecchio C, Lowy DR, Porras C, Jimenez S, Schiller J, Solomon D, Wacholder 
S, Hildesheim A, Kreimer AR. Prevalence of and risk factors for anal human papillomavirus 
infection among young healthy women in Costa Rica. The Journal of infectious diseases. Oct 1; 
2012 206(7):1103–1110. [PubMed: 22850119] 

13. Goodman MT, Shvetsov YB, McDuffie K, Wilkens LR, Zhu X, Ning L, Killeen J, Kamemoto L, 
Hernandez BY. Acquisition of anal human papillomavirus (HPV) infection in women: the Hawaii 

Moscicki et al. Page 26

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cancer.org/cancer/analcancer/detailedguide/anal-cancer-what-is-key-statistics
http://www.cancer.org/cancer/analcancer/detailedguide/anal-cancer-what-is-key-statistics
http://seer.cancer.gov/statfacts/html/anus.html


HPV Cohort study. The Journal of infectious diseases. Apr 1; 2008 197(7):957–966. [PubMed: 
18429348] 

14. Goodman MT, Shvetsov YB, McDuffie K, Wilkens LR, Zhu X, Thompson PJ, Ning L, Killeen J, 
Kamemoto L, Hernandez BY. Sequential acquisition of human papillomavirus (HPV) infection of 
the anus and cervix: the Hawaii HPV Cohort Study. The Journal of infectious diseases. May 1; 
2010 201(9):1331–1339. [PubMed: 20307204] 

15. Goodman MT, McDuffie K, Hernandez BY, Wilkens LR, Zhu X, Thompson PJ, Killeen J, 
Kamemoto L, Shvetsov YB. The influence of multiple human papillomavirus types on the risk of 
genotype-concordant incident infections of the anus and cervix: the Hawaii HPV cohort study. The 
Journal of infectious diseases. Feb 1; 2011 203(3):335–340. [PubMed: 21208924] 

16. Shvetsov YB, Hernandez BY, McDuffie K, Wilkens LR, Zhu X, Ning L, Killeen J, Kamemoto L, 
Goodman MT. Duration and clearance of anal human papillomavirus (HPV) infection among 
women: the Hawaii HPV cohort study. Clinical infectious diseases : an official publication of the 
Infectious Diseases Society of America. Mar 1; 2009 48(5):536–546. [PubMed: 19191636] 

17. Moscicki AB, Ma Y, Farhat S, Jay J, Hanson E, Benningfield S, Jonte J, Godwin-Medina C, 
Wilson R, Shiboski S. Natural history of anal human papillomavirus infection in heterosexual 
women and risks associated with persistence. Clinical infectious diseases : an official publication 
of the Infectious Diseases Society of America. Mar; 2014 58(6):804–811. [PubMed: 24368624] 

18. Moscicki AB, Durako SJ, Houser J, Ma Y, Murphy DA, Darragh TM, Farhat S, Wilson CM. 
Human papillomavirus infection and abnormal cytology of the anus in HIV-infected and 
uninfected adolescents. AIDS. 2003; 17(3):311–320. [PubMed: 12556684] 

19. Hessol NA, Holly EA, Efird JT, Minkoff H, Schowalter K, Darragh TM, Burk RD, Strickler HD, 
Greenblatt RM, Palefsky JM. Anal intraepithelial neoplasia in a multisite study of HIV-infected 
and high-risk HIV-uninfected women. AIDS. Jan 2; 2009 23(1):59–70. [PubMed: 19050387] 

20. Moscicki AB, Hills NK, Shiboski S, Darragh TM, Jay N, Powell K, Hanson E, Miller SB, Farhat 
S, Palefsky J. Risk factors for abnormal anal cytology in young heterosexual women. Cancer 
Epidemiol Biomarkers Prev. 1999; 8(2):173–178. [PubMed: 10067816] 

21. Koppe DC, Bandeira CB, Rosa MR, Cambruzzi E, Meurer L, Fagundes RB. Prevalence of anal 
intraepithelial neoplasia in women with genital neoplasia. Diseases of the colon and rectum. Apr; 
2011 54(4):442–445. [PubMed: 21383564] 

22. Jacyntho CM, Giraldo PC, Horta AA, Grandelle R, Goncalves AK, Fonseca T, Eleuterio J Jr. 
Association between genital intraepithelial lesions and anal squamous intraepithelial lesions in 
HIV-negative women. American journal of obstetrics and gynecology. Aug; 2011 205(2):115 
e111–115. [PubMed: 21684518] 

23. Stanley MA, Sterling JC. Host responses to infection with human papillomavirus. Curr Probl 
Dermatol. 2014; 45:58–74. [PubMed: 24643178] 

24. Briggaman RA, Wheeler CE Jr. Immunology of human warts. J Am Acad Dermatol. Oct; 1979 
1(4):297–304. [PubMed: 229134] 

25. Frisch M, Biggar RJ, Goedert JJ. Human papillomavirus-associated cancers in patients with human 
immunodeficiency virus infection and acquired immunodeficiency syndrome. Journal of the 
National Cancer Institute. Sep 20; 2000 92(18):1500–1510. [PubMed: 10995805] 

26. Silverberg MJ, Lau B, Justice AC, Engels E, Gill MJ, Goedert JJ, Kirk GD, D'Souza G, Bosch RJ, 
Brooks JT, Napravnik S, Hessol NA, Jacobson LP, Kitahata MM, Klein MB, Moore RD, 
Rodriguez B, Rourke SB, Saag MS, Sterling TR, Gebo KA, Press N, Martin JN, Dubrow R. Risk 
of anal cancer in HIV-infected and HIV-uninfected individuals in North America. Clinical 
infectious diseases : an official publication of the Infectious Diseases Society of America. Apr; 
2012 54(7):1026–1034. [PubMed: 22291097] 

27. Chiao EY, Krown SE, Stier EA, Schrag D. A population-based analysis of temporal trends in the 
incidence of squamous anal canal cancer in relation to the HIV epidemic. Journal of acquired 
immune deficiency syndromes (1999). Dec 1; 2005 40(4):451–455. [PubMed: 16280701] 

28. Yanik EL, Tamburro K, Eron JJ, Damania B, Napravnik S, Dittmer DP. Recent cancer incidence 
trends in an observational clinical cohort of HIV-infected patients in the US, 2000 to 2011. Infect 
Agent Cancer. 2013; 8(1):18. [PubMed: 23705808] 

Moscicki et al. Page 27

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



29. Simard EP, Pfeiffer RM, Engels EA. Cumulative incidence of cancer among individuals with 
acquired immunodeficiency syndrome in the United States. Cancer. Mar 1; 2011 117(5):1089–
1096. [PubMed: 20960504] 

30. Silverberg MJ, Chao C, Leyden WA, Xu L, Horberg MA, Klein D, Towner WJ, Dubrow R, 
Quesenberry CP Jr, Neugebauer RS, Abrams DI. HIV infection, immunodeficiency, viral 
replication, and the risk of cancer. Cancer Epidemiol Biomarkers Prev. Dec; 2011 20(12):2551–
2559. [PubMed: 22109347] 

31. Lanoy E, Spano JP, Bonnet F, Guiguet M, Boue F, Cadranel J, Carcelain G, Couderc LJ, Frange P, 
Girard PM, Oksenhendler E, Poizot-Martin I, Semaille C, Agut H, Katlama C, Costagliola D. The 
spectrum of malignancies in HIV-infected patients in 2006 in France: the ONCOVIH study. Int J 
Cancer. Jul 15; 2011 129(2):467–475. [PubMed: 21207370] 

32. Piketty C, Selinger-Leneman H, Bouvier AM, Belot A, Mary-Krause M, Duvivier C, 
Bonmarchand M, Abramowitz L, Costagliola D, Grabar S. Incidence of HIV-related anal cancer 
remains increased despite long-term combined antiretroviral treatment: results from the french 
hospital database on HIV. J Clin Oncol. Dec 10; 2012 30(35):4360–4366. [PubMed: 23091098] 

33. Guiguet M, Boue F, Cadranel J, Lang JM, Rosenthal E, Costagliola D. Effect of 
immunodeficiency, HIV viral load, and antiretroviral therapy on the risk of individual 
malignancies (FHDH-ANRS CO4): a prospective cohort study. The Lancet Oncology. Dec; 2009 
10(12):1152–1159. [PubMed: 19818686] 

34. Franzetti M, Adorni F, Parravicini C, Vergani B, Antinori S, Milazzo L, Galli M, Ridolfo AL. 
Trends and predictors of non-AIDS-defining cancers in men and women with HIV infection: a 
single-institution retrospective study before and after the introduction of HAART. Journal of 
acquired immune deficiency syndromes (1999). Apr 1; 2013 62(4):414–420. [PubMed: 23274934] 

35. Vogel M, Friedrich O, Luchters G, Holleczek B, Wasmuth JC, Anadol E, Schwarze-Zander C, 
Nattermann J, Oldenburg J, Sauerbruch T, Rockstroh JK, Spengler U. Cancer risk in HIV-infected 
individuals on HAART is largely attributed to oncogenic infections and state of 
immunocompetence. Eur J Med Res. Mar 28; 2011 16(3):101–107. [PubMed: 21486722] 

36. Hou JY, Smotkin D, Grossberg R, Suhrland M, Levine R, Smith HO, Negassa A, McAndrew TC, 
Einstein MH. High prevalence of high grade anal intraepithelial neoplasia in HIV-infected women 
screened for anal cancer. Journal of acquired immune deficiency syndromes (1999). Jun 1; 2012 
60(2):169–172. [PubMed: 22466085] 

37. Gingelmaier A, Weissenbacher T, Kost B, Kaestner R, Sovric M, Mylonas I, Friese K, Bergauer F. 
Anal cytology as a screening tool for early detection of anal dysplasia in HIV-infected women. 
Anticancer Res. May; 2010 30(5):1719–1723. [PubMed: 20592367] 

38. Chaves EB, Folgierini H, Capp E, von Eye Corleta H. Prevalence of abnormal anal cytology in 
women infected with HIV. J Med Virol. Sep; 2012 84(9):1335–1339. [PubMed: 22825810] 

39. Tandon R, Baranoski AS, Huang F, de las Morenas A, Vragovic O, Sullivan M, Stier EA. 
Abnormal anal cytology in HIV-infected women. American journal of obstetrics and gynecology. 
Jul.2010 203(1):21 e21-26. [PubMed: 20223443] 

40. Gaisa M, Sigel K, Hand J, Goldstone S. High rates of anal dysplasia in HIV-infected men who 
have sex with men, women, and heterosexual men. AIDS. Jan 14; 2014 28(2):215–222. [PubMed: 
24072194] 

41. Williams AB, Darragh TM, Vranizan K, Ochia C, Moss AR, Palefsky JM. Anal and cervical 
human papillomavirus infection and risk of anal and cervical epithelial abnormalities in human 
immunodeficiency virus-infected women. Obstetrics and gynecology. 1994; 83:205–211. 
[PubMed: 8290181] 

42. Durante AJ, Williams AB, Da Costa M, Darragh TM, Khoshnood K, Palefsky JM. Incidence of 
anal cytological abnormalities in a cohort of human immunodeficiency virus-infected women. 
Cancer Epidemiol Biomarkers Prev. Jul; 2003 12(7):638–642. [PubMed: 12869403] 

43. Holly EA, Ralston ML, Darragh TM, Greenblatt RM, Jay N, Palefsky JM. Prevalence and risk 
factors for anal squamous intraepithelial lesions in women. Journal of the National Cancer 
Institute. Jun 6; 2001 93(11):843–849. [PubMed: 11390533] 

44. Hessol NA, Holly EA, Efird JT, Minkoff H, Weber KM, Darragh TM, Burk RD, Strickler HD, 
Greenblatt RM, Palefsky JM. Concomitant anal and cervical human papillomavirusV infections 

Moscicki et al. Page 28

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and intraepithelial neoplasia in HIV-infected and uninfected women. AIDS. Jul 17; 2013 27(11):
1743–1751. [PubMed: 23803793] 

45. Baranoski AS, Tandon R, Weinberg J, Huang FF, Stier EA. Risk factors for abnormal anal 
cytology over time in HIV-infected women. American journal of obstetrics and gynecology. Aug; 
2012 207(2):107 e101–108. [PubMed: 22520651] 

46. Weis SE, Vecino I, Pogoda JM, Susa JS, Nevoit J, Radaford D, McNeely P, Colquitt CA, Adams 
E. Prevalence of anal intraepithelial neoplasia defined by anal cytology screening and high-
resolution anoscopy in a primary care population of HIV-infected men and women. Diseases of 
the colon and rectum. Apr; 2011 54(4):433–441. [PubMed: 21383563] 

47. Likes W, Santoso JT, Wan J. A cross-sectional analysis of lower genital tract intraepithelial 
neoplasia in immune-compromised women with an abnormal Pap. Arch Gynecol Obstet. Apr; 
2013 287(4):743–747. [PubMed: 23179804] 

48. Mallari AO, Schwartz TM, Luque AE, Polashenski PS, Rauh SM, Corales RB. Anal cancer 
screening in HIV-infected patients: is it time to screen them all? Diseases of the colon and rectum. 
Dec; 2012 55(12):1244–1250. [PubMed: 23135582] 

49. Tatti S, Suzuki V, Fleider L, Maldonado V, Caruso R, Tinnirello Mde L. Anal intraepithelial 
lesions in women with human papillomavirus-related disease. J Low Genit Tract Dis. Oct; 2012 
16(4):454–459. [PubMed: 22968054] 

50. Machalek DA, Poynten M, Jin F, Fairley CK, Farnsworth A, Garland SM, Hillman RJ, 
Petoumenos K, Roberts J, Tabrizi SN, Templeton DJ, Grulich AE. Anal human papillomavirus 
infection and associated neoplastic lesions in men who have sex with men: a systematic review 
and meta-analysis. The Lancet Oncology. May; 2012 13(5):487–500. [PubMed: 22445259] 

51. Kojic EM, Cu-Uvin S, Conley L, Bush T, Onyekwuluje J, Swan DC, Unger ER, Henry K, Hammer 
JH, Overton ET, Darragh TM, Palefsky JM, Vellozzi C, Patel P, Brooks JT. Human 
papillomavirus infection and cytologic abnormalities of the anus and cervix among HIV-infected 
women in the study to understand the natural history of HIV/AIDS in the era of effective therapy 
(the SUN study). Sex Transm Dis. Apr; 2011 38(4):253–259. [PubMed: 20966828] 

52. Palefsky JM, Holly EA, Ralston ML, Da Costa M, Greenblatt RM. Prevalence and risk factors for 
anal human papillomavirus infection in human immunodeficiency virus (HIV)-positive and high-
risk HIV-negative women. The Journal of infectious diseases. Feb 1; 2001 183(3):383–391. 
[PubMed: 11133369] 

53. Beachler DC, D'Souza G, Sugar EA, Xiao W, Gillison ML. Natural history of anal vs oral HPV 
infection in HIV-infected men and women. The Journal of infectious diseases. Jul 15; 2013 
208(2):330–339. [PubMed: 23596319] 

54. Madeleine MM, Finch JL, Lynch CF, Goodman MT, Engels EA. HPV-related cancers after solid 
organ transplantation in the United States. Am J Transplant. Dec; 2013 13(12):3202–3209. 
[PubMed: 24119294] 

55. Mitsuishi T, Iwabu Y, Tokunaga K, Sata T, Kaneko T, Ohara K, Ohsawa I, Oda F, Yamada Y, 
Kawana S, Ozaki K, Nakatake M, Yamada O. Combined analysis of cell growth and apoptosis-
regulating proteins in HPVs associated anogenital tumors. BMC cancer. 2010; 10:118. [PubMed: 
20346172] 

56. Sunesen KG, Norgaard M, Thorlacius-Ussing O, Laurberg S. Immunosuppressive disorders and 
risk of anal squamous cell carcinoma: a nationwide cohort study in Denmark, 1978-2005. Int J 
Cancer. Aug 1; 2010 127(3):675–684. [PubMed: 19960431] 

57. Busnach G, Piselli P, Arbustini E, Baccarani U, Burra P, Carrieri MP, Citterio F, De Juli E, Bellelli 
S, Pradier C, Rezza G, Serraino D. Immunosuppression and cancer: A comparison of risks in 
recipients of organ transplants and in HIV-positive individuals. Transplant Proc. Dec; 2006 
38(10):3533–3535. [PubMed: 17175324] 

58. Ogilvie JW Jr, Park IU, Downs LS, Anderson KE, Hansberger J, Madoff RD. Anal dysplasia in 
kidney transplant recipients. J Am Coll Surg. Dec; 2008 207(6):914–921. [PubMed: 19183539] 

59. Patel HS, Silver AR, Levine T, Williams G, Northover JM. Human papillomavirus infection and 
anal dysplasia in renal transplant recipients. Br J Surg. Nov; 2010 97(11):1716–1721. [PubMed: 
20730855] 

Moscicki et al. Page 29

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



60. Cervera R, Khamashta MA, Font J, Sebastiani GD, Gil A, Lavilla P, Mejia JC, Aydintug AO, 
Chwalinska-Sadowska H, de Ramon E, Fernandez-Nebro A, Galeazzi M, Valen M, Mathieu A, 
Houssiau F, Caro N, Alba P, Ramos-Casals M, Ingelmo M, Hughes GR. Morbidity and mortality 
in systemic lupus erythematosus during a 10-year period: a comparison of early and late 
manifestations in a cohort of 1,000 patients. Medicine (Baltimore). Sep; 2003 82(5):299–308. 
[PubMed: 14530779] 

61. Moss KE, Ioannou Y, Sultan SM, Haq I, Isenberg DA. Outcome of a cohort of 300 patients with 
systemic lupus erythematosus attending a dedicated clinic for over two decades. Ann Rheum Dis. 
May; 2002 61(5):409–413. [PubMed: 11959764] 

62. Bernatsky S, Boivin JF, Joseph L, Rajan R, Zoma A, Manzi S, Ginzler E, Urowitz M, Gladman D, 
Fortin PR, Petri M, Edworthy S, Barr S, Gordon C, Bae SC, Sibley J, Isenberg D, Rahman A, 
Aranow C, Dooley MA, Steinsson K, Nived O, Sturfelt G, Alarcon G, Senecal JL, Zummer M, 
Hanly J, Ensworth S, Pope J, El-Gabalawy H, McCarthy T, St Pierre Y, Ramsey-Goldman R, 
Clarke A. An international cohort study of cancer in systemic lupus erythematosus. Arthritis 
Rheum. May; 2005 52(5):1481–1490. [PubMed: 15880596] 

63. Dey D, Kenu E, Isenberg DA. Cancer complicating systemic lupus erythematosus--a dichotomy 
emerging from a nested case-control study. Lupus. Aug; 2013 22(9):919–927. [PubMed: 
23857987] 

64. Dreyer L, Faurschou M, Mogensen M, Jacobsen S. High incidence of potentially virus-induced 
malignancies in systemic lupus erythematosus: a long-term followup study in a Danish cohort. 
Arthritis Rheum. Oct; 2011 63(10):3032–3037. [PubMed: 21953088] 

65. Frisch M, Johansen C. Anal carcinoma in inflammatory bowel disease. British journal of cancer. 
Jul; 2000 83(1):89–90. [PubMed: 10883673] 

66. Slater G, Greenstein A, Aufses AH Jr. Anal carcinoma in patients with Crohn's disease. Ann Surg. 
Mar; 1984 199(3):348–350. [PubMed: 6703795] 

67. Slesser AA, Bhangu A, Bower M, Goldin R, Tekkis PP. A systematic review of anal squamous cell 
carcinoma in inflammatory bowel disease. Surg Oncol. Dec; 2013 22(4):230–237. [PubMed: 
24050823] 

68. Brand S. Crohn's disease: Th1, Th17 or both? The change of a paradigm: new immunological and 
genetic insights implicate Th17 cells in the pathogenesis of Crohn's disease. Gut. Aug; 2009 58(8):
1152–1167. [PubMed: 19592695] 

69. Morton LM, Curtis RE, Linet MS, Bluhm EC, Tucker MA, Caporaso N, Ries LA, Fraumeni JF Jr. 
Second malignancy risks after non-Hodgkin's lymphoma and chronic lymphocytic leukemia: 
differences by lymphoma subtype. J Clin Oncol. Nov 20; 2010 28(33):4935–4944. [PubMed: 
20940199] 

70. Edgren G, Sparen P. Risk of anogenital cancer after diagnosis of cervical intraepithelial neoplasia: 
a prospective population-based study. The Lancet Oncology. Apr; 2007 8(4):311–316. [PubMed: 
17395104] 

71. Evans HS, Newnham A, Hodgson SV, Moller H. Second primary cancers after cervical 
intraepithelial neoplasia III and invasive cervical cancer in Southeast England. Gynecologic 
oncology. Jul; 2003 90(1):131–136. [PubMed: 12821353] 

72. Saleem AM, Paulus JK, Shapter AP, Baxter NN, Roberts PL, Ricciardi R. Risk of anal cancer in a 
cohort with human papillomavirus-related gynecologic neoplasm. Obstetrics and gynecology. 
Mar; 2011 117(3):643–649. [PubMed: 21343768] 

73. Chaturvedi AK, Engels EA, Gilbert ES, Chen BE, Storm H, Lynch CF, Hall P, Langmark F, 
Pukkala E, Kaijser M, Andersson M, Fossa SD, Joensuu H, Boice JD, Kleinerman RA, Travis LB. 
Second cancers among 104,760 survivors of cervical cancer: evaluation of long-term risk. Journal 
of the National Cancer Institute. Nov 7; 2007 99(21):1634–1643. [PubMed: 17971527] 

74. Jimenez W, Paszat L, Kupets R, Wilton A, Tinmouth J. Presumed previous human papillomavirus 
(HPV) related gynecological cancer in women diagnosed with anal cancer in the province of 
Ontario. Gynecologic oncology. Sep; 2009 114(3):395–398. [PubMed: 19501390] 

75. Eckert L. Screening for anal dysplasia in women with cervical, vaginal, or vulvar dysplasia: yes, 
no, maybe? Obstetrics and gynecology. Sep; 2010 116(3):566–567. [PubMed: 20733435] 

Moscicki et al. Page 30

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



76. Park IU, Ogilvie JW Jr, Anderson KE, Li ZZ, Darrah L, Madoff R, Downs L Jr. Anal human 
papillomavirus infection and abnormal anal cytology in women with genital neoplasia. 
Gynecologic oncology. Sep; 2009 114(3):399–403. [PubMed: 19501896] 

77. Santoso JT, Long M, Crigger M, Wan JY, Haefner HK. Anal intraepithelial neoplasia in women 
with genital intraepithelial neoplasia. Obstetrics and gynecology. Sep; 2010 116(3):578–582. 
[PubMed: 20733438] 

78. Lamme J, Pattaratornkosohn T, Mercado-Abadie J, Alkhas A, Robinson A, Lanneau G. Concurrent 
anal human papillomavirus and abnormal anal cytology in women with known cervical dysplasia. 
Obstetrics and gynecology. Aug; 2014 124(2 Pt 1):242–248. [PubMed: 25004339] 

79. Scholefield JH, Hickson WG, Smith JH, Rogers K, Sharp F. Anal intraepithelial neoplasia: part of 
a multifocal disease process. Lancet. Nov 21; 1992 340(8830):1271–1273. [PubMed: 1359331] 

80. Heraclio Sde A, Souza AS, Pinto FR, Amorim MM, Oliveira Mde L, Souza PR. Agreement 
between methods for diagnosing HPV-induced anal lesions in women with cervical neoplasia. 
Acta Cytol. 2011; 55(2):218–224. [PubMed: 21325811] 

81. Crawford R, Grignon AL, Kitson S, Winder DM, Ball SL, Vaughan K, Stanley MA, Sterling JC, 
Goon PK. High prevalence of HPV in non-cervical sites of women with abnormal cervical 
cytology. BMC cancer. 2011; 11:473. [PubMed: 22047498] 

82. Valari O, Koliopoulos G, Karakitsos P, Valasoulis G, Founta C, Godevenos D, Dova L, 
Paschopoulos M, Loufopoulos A, Paraskevaidis E. Human papillomavirus DNA and mRNA 
positivity of the anal canal in women with lower genital tract HPV lesions: predictors and clinical 
implications. Gynecologic oncology. Sep; 2011 122(3):505–508. [PubMed: 21665253] 

83. Darragh, TM.; Berry, JM.; Jay, N.; Palefsky, JM. Anal Disease. In: Apgar, BS.; Brotzman, GL.; 
Spitzer, M., editors. Colposcopy: Principles and Practice. 2nd. Philadelphia: Saunders Elsevier; 
2008. p. 451-481.

84. Arain S, Walts AE, Thomas P, Bose S. The Anal Pap Smear: Cytomorphology of squamous 
intraepithelial lesions. Cytojournal. Feb 16.2005 2(1):4. [PubMed: 15715910] 

85. Garcia FU, Haber MM, Butcher J, Sharma M, Nagle D. Increased sensitivity of anal cytology in 
evaluation of internal compared with external lesions. Acta Cytol. Nov-Dec;2007 51(6):893–899. 
[PubMed: 18077982] 

86. Calore EE, Nadal SR, Manzione CR, Horta SC, Santos RR, Nadal LM. Anal cytology in patients 
with AIDS. Diagn Cytopathol. Apr; 2010 38(4):260–263. [PubMed: 19813269] 

87. Gage JC, Ghosh A, Borgonovo S, Follansbee S, Wentzensen N, Gravitt PE, Grabe N, Lahrmann B, 
Castle PE. A comparison of dacron versus Flocked nylon swabs for anal cytology specimen 
collection. Acta Cytol. 2011; 55(4):364–367. [PubMed: 21791907] 

88. Wiley DJ, Hsu H, Bolan R, Voskanian A, Elashoff D, Young S, Dayrit R, Barman P, DeAzambuja 
K, Masongsong EV, Martinez-Maza O, Detels R. Comparison of 2 anal cytology protocols to 
predict high-grade anal intraepithelial neoplasia. J Low Genit Tract Dis. Oct; 2013 17(4):414–424. 
[PubMed: 23595039] 

89. Cranston RD, Darragh TM, Holly EA, Jay N, Berry JM, Da Costa M, Efird JT, Palefsky JM. Self-
collected versus clinician-collected anal cytology specimens to diagnose anal intraepithelial 
neoplasia in HIV-positive men. Journal of acquired immune deficiency syndromes (1999). Aug 1; 
2004 36(4):915–920. [PubMed: 15220697] 

90. Lampinen TM, Miller ML, Chan K, Anema A, van Niekerk D, Schilder AJ, Taylor R, Hogg RS. 
Randomized clinical evaluation of self-screening for anal cancer precursors in men who have sex 
with men. Cytojournal. 2006; 3:4. [PubMed: 16549010] 

91. Chin-Hong PV, Berry JM, Cheng SC, Catania JA, Da Costa M, Darragh TM, Fishman F, Jay N, 
Pollack LM, Palefsky JM. Comparison of patient- and clinician-collected anal cytology samples to 
screen for human papillomavirus-associated anal intraepithelial neoplasia in men who have sex 
with men. Annals of internal medicine. Sep 2; 2008 149(5):300–306. [PubMed: 18765699] 

92. Gilbert M, Kwag M, Mei W, Rank C, Kropp R, Severini A, van Niekerk D, Zhou C, Press N, 
Ogilvie G, Wong T. Feasibility of incorporating self-collected rectal swabs into a community 
venue-based survey to measure the prevalence of HPV infection in men who have sex with men. 
Sex Transm Dis. Oct; 2011 38(10):964–969. [PubMed: 21934574] 

Moscicki et al. Page 31

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



93. Darragh TM, Jay N, Tupkelewicz BA, Hogeboom CJ, Holly EA, Palefsky JM. Comparison of 
conventional cytologic smears and ThinPrep preparations from the anal canal. Acta Cytol. Jul-
Aug;1997 41(4):1167–1170. [PubMed: 9250316] 

94. Sherman ME, Friedman HB, Busseniers AE, Kelly WF, Carner TC, Saah AJ. Cytologic diagnosis 
of anal intraepithelial neoplasia using smears and cytyc thin-preps. Mod Pathol. Apr; 1995 8(3):
270–274. [PubMed: 7617653] 

95. Solomon, D.; Nayar, R. The Bethesda System for Reporting Cervical Cytology. New York: 
Springer; 2004. 

96. Darragh, T.; Birdsong, G.; Luff, RD.; Davey, D. Anal-Rectal Cytology. In: Solomon, D.; N, R., 
editors. The Bethesda System for Reporting Cervical Cytology. New York: Springer; 2004. p. 
169-175.

97. Palefsky JM, Holly EA, Hogeboom CJ, Berry JM, Jay N, Darragh TM. Anal cytology as a 
screening tool for anal squamous intraepithelial lesions. J Acquir Immune Defic Syndr Hum 
Retrovirol. Apr 15; 1997 14(5):415–422. [PubMed: 9170415] 

98. Vajdic CM, Anderson JS, Hillman RJ, Medley G, Grulich AE. Blind sampling is superior to 
anoscope guided sampling for screening for anal intraepithelial neoplasia. Sexually transmitted 
infections. Oct; 2005 81(5):415–418. [PubMed: 16199742] 

99. Roberts, JM.; Thurloe, J.; Ekman, D.; Adams, M.; McDonald, R.; Biro, C.; Poynten, I.; Jin, F.; 
Grulich, A. Farnsworth AobotSst. The value of transformation zone cells in cytological detection 
of anal high grade squamous intraepithelial lesions (HSIL). Poster presented at: HPV 2014, 29th 
International Papillomavirus Conference; 2014 August 21-25; Seattle, Washington, USA. Aug 
21-25. 2014 

100. Patarapadungkit N, Koonmee S, Pasatung E, Pisuttimarn P, Mootsikapun P. Anal cancer 
screening by modified liquid-based cytology in an HIV clinic. Asian Pac J Cancer Prev. 2012; 
13(9):4487–4490. [PubMed: 23167366] 

101. Bean SM, Chhieng DC. Anal-rectal cytology: a review. Diagn Cytopathol. Jul; 2010 38(7):538–
546. [PubMed: 19941374] 

102. Friedlander MA, Stier E, Lin O. Anorectal cytology as a screening tool for anal squamous lesions: 
cytologic, anoscopic, and histologic correlation. Cancer. Feb 25; 2004 102(1):19–26. [PubMed: 
14968414] 

103. Darragh TM, Winkler B, Souers RJ, Laucirica R, Zhao C, Moriarty AT. Room for improvement: 
initial experience with anal cytology: observations from the College of American Pathologists 
interlaboratory comparison program in nongynecologic cytology. Arch Pathol Lab Med. Nov; 
2013 137(11):1550–1554. [PubMed: 24168493] 

104. Lytwyn A, Salit IE, Raboud J, Chapman W, Darragh T, Winkler B, Tinmouth J, Mahony JB, 
Sano M. Interobserver agreement in the interpretation of anal intraepithelial neoplasia. Cancer. 
Apr 1; 2005 103(7):1447–1456. [PubMed: 15726546] 

105. Darragh TM, Tokugawa D, Castle PE, Follansbee S, Borgonovo S, LaMere BJ, Schwartz L, Gage 
JC, Fetterman B, Lorey T, Wentzensen N. Interrater agreement of anal cytology. Cancer 
Cytopathol. Feb; 2013 121(2):72–78. [PubMed: 22811048] 

106. Roberts JM, Thurloe JK. Comparison of the performance of anal cytology and cervical cytology 
as screening tests. Sex Health. Dec; 2012 9(6):568–573. [PubMed: 22951325] 

107. Darragh TM, Winkler B. Anal cancer and cervical cancer screening: key differences. Cancer 
Cytopathol. Feb 25; 2011 119(1):5–19. [PubMed: 21319310] 

108. Chiao EY, Giordano TP, Palefsky JM, Tyring S, El Serag H. Screening HIV-infected individuals 
for anal cancer precursor lesions: a systematic review. Clinical infectious diseases : an official 
publication of the Infectious Diseases Society of America. Jul 15; 2006 43(2):223–233. 
[PubMed: 16779751] 

109. Berry JM, Palefsky JM, Jay N, Cheng SC, Darragh TM, Chin-Hong PV. Performance 
characteristics of anal cytology and human papillomavirus testing in patients with high-resolution 
anoscopy-guided biopsy of high-grade anal intraepithelial neoplasia. Diseases of the colon and 
rectum. Feb; 2009 52(2):239–247. [PubMed: 19279418] 

110. Swedish KA, Lee EQ, Goldstone SE. The changing picture of high-grade anal intraepithelial 
neoplasia in men who have sex with men: the effects of 10 years of experience performing high-

Moscicki et al. Page 32

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



resolution anoscopy. Diseases of the colon and rectum. Aug; 2011 54(8):1003–1007. [PubMed: 
21730790] 

111. Betancourt EM, Wahbah MM, Been LC, Chiao EY, Citron DR, Laucirica R. Anal cytology as a 
predictor of anal intraepithelial neoplasia in HIV-positive men and women. Diagn Cytopathol. 
Aug; 2013 41(8):697–702. [PubMed: 23288861] 

112. Mathews WC, Cachay ER, Caperna J, Sitapati A, Cosman B, Abramson I. Estimating the 
accuracy of anal cytology in the presence of an imperfect reference standard. PLoS One. 2010; 
5(8)

113. Palefsky JM. Practising high-resolution anoscopy. Sex Health. Dec; 2012 9(6):580–586. 
[PubMed: 23380236] 

114. Phanuphak N, Teeratakulpisarn N, Keelawat S, Pankam T, Barisri J, Triratanachat S, Deesua A, 
Rodbamrung P, Wongsabut J, Tantbirojn P, Numto S, Ruangvejvorachai P, Phanuphak P, 
Palefsky JM, Ananworanich J, Kerr SJ. Use of human papillomavirus DNA, E6/E7 mRNA, and 
p16 immunocytochemistry to detect and predict anal high-grade squamous intraepithelial lesions 
in HIV-positive and HIV-negative men who have sex with men. PLoS One. 2013; 8(11):e78291. 
[PubMed: 24265682] 

115. Wentzensen N, Follansbee S, Borgonovo S, Tokugawa D, Schwartz L, Lorey TS, Sahasrabuddhe 
VV, Lamere B, Gage JC, Fetterman B, Darragh TM, Castle PE. Human papillomavirus 
genotyping, human papillomavirus mRNA expression, and p16/Ki-67 cytology to detect anal 
cancer precursors in HIV-infected MSM. Aids. Nov 13; 2012 26(17):2185–2192. [PubMed: 
23018436] 

116. Sehnal B, Dusek L, Cibula D, Zima T, Halaska M, Driak D, Slama J. The relationship between 
the cervical and anal HPV infection in women with cervical intraepithelial neoplasia. Journal of 
clinical virology : the official publication of the Pan American Society for Clinical Virology. Jan; 
2014 59(1):18–23. [PubMed: 24315797] 

117. Bjorge T, Engeland A, Luostarinen T, Mork J, Gislefoss RE, Jellum E, Koskela P, Lehtinen M, 
Pukkala E, Thoresen SO, Dillner J. Human papillomavirus infection as a risk factor for anal and 
perianal skin cancer in a prospective study. British journal of cancer. Jul 1; 2002 87(1):61–64. 
[PubMed: 12085257] 

118. Sundstrom K, Eloranta S, Sparen P, Arnheim Dahlstrom L, Gunnell A, Lindgren A, Palmgren J, 
Ploner A, Sanjeevi CB, Melbye M, Dillner J, Adami HO, Ylitalo N. Prospective study of human 
papillomavirus (HPV) types, HPV persistence, and risk of squamous cell carcinoma of the 
cervix. Cancer Epidemiol Biomarkers Prev. Oct; 2010 19(10):2469–2478. [PubMed: 20671136] 

119. Berry-Lawhorn JM, Chrobak D, Jay N, Palefsky JM. Who is ready to screen for anal squamous 
intraepithelial lesions and why should they perform high-resolution anoscopy? Sex Transm Dis. 
Apr; 2014 41(4):254–256. [PubMed: 24622637] 

120. Gage JC, Hanson VW, Abbey K, Dippery S, Gardner S, Kubota J, Schiffman M, Solomon D, 
Jeronimo J. Number of cervical biopsies and sensitivity of colposcopy. Obstetrics and 
gynecology. Aug; 2006 108(2):264–272. [PubMed: 16880294] 

121. Silvera R, Gaisa MM, Goldstone SE. Random biopsy during high-resolution anoscopy increases 
diagnosis of anal high-grade squamous intraepithelial lesions. Journal of acquired immune 
deficiency syndromes (1999). Jan 1; 2014 65(1):65–71. [PubMed: 24419063] 

122. Giraldo P, Jacyntho C, Costa C, Iglesias M, Gondim C, Carvalho F, Giraldo H, Goncalves AK. 
Prevalence of anal squamous intra-epithelial lesion in women presenting genital squamous intra-
epithelial lesion. European journal of obstetrics, gynecology, and reproductive biology. Jan; 2009 
142(1):73–75.

123. New York State Department of Public Health AIDS Institute. [Accessed June 6, 2014] Clinical 
Guidelines: Neoplastic Complication of HIV Infection; Section V- Anal Dysplasia and Cancer. 
2014. http://www.hivguidelines.org/clinical-guidelines/adults/neoplastic-complications-of-hiv-
infection/#V

124. Ong J, Chen M, Temple-Smith M, Walker S, Hoy J, Woolley I, Grulich A, Fairley C. The inside 
story. Physicians' views on digital ano-rectal examination for anal cancer screening of HIV 
positive men who have sex with men. Journal of medical screening. Dec; 2013 20(4):188–191. 
[PubMed: 24307004] 

Moscicki et al. Page 33

J Low Genit Tract Dis. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.hivguidelines.org/clinical-guidelines/adults/neoplastic-complications-of-hiv-infection/#V
http://www.hivguidelines.org/clinical-guidelines/adults/neoplastic-complications-of-hiv-infection/#V


125. Berry JM, Jay N, Cranston RD, Darragh TM, Holly EA, Welton ML, Palefsky JM. Progression of 
anal high-grade squamous intraepithelial lesions to invasive anal cancer among HIV-infected 
men who have sex with men. Int J Cancer. Mar 1; 2014 134(5):1147–1155. [PubMed: 23934991] 

126. Machalek DA, Grulich AE, Hillman RJ, Jin F, Templeton DJ, Tabrizi SN, Garland SM, Prestage 
G, McCaffery K, Howard K, Tong W, Fairley CK, Roberts J, Farnsworth A, Poynten IM. The 
Study of the Prevention of Anal Cancer (SPANC): design and methods of a three-year 
prospective cohort study. BMC public health. 2013; 13:946. [PubMed: 24107134] 

Abbreviations

aOR Adjusted odds ratio

aSIR Adjusted standardized incident ratio

AIN Anal intraepithelial neoplasia

CI Confidence interval

HAART Highly active antiretroviral therapy
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Table
Summary of Recommendations

Risk Group Category Recommendation*

HIV-infected women Screening for anal cancer with DARE and routine assessment for the development or change in anal cancer 
symptoms such as pain or bleeding that might suggest cancer, with prompt referrals if positive for either.
Given their high incidence of anal cancer, some experts recommend routine screening for, and treatment of, 
AIN2/3 in this population in an effort to reduce their risk of anal cancer.
Screening may include anal cytology with referral for high resolution anoscopy-guided biopsies, followed 
by treatment of biopsy-proven AIN2/3. The efficacy of this approach to prevent anal cancer has not yet 
been studied; a clinical trial is in progress to determine if screening and treatment of anal AIN2/3 in this 
population should become standard of care.

Women with organ transplant Screening for anal cancer with DARE and routine assessment for the development or change in anal cancer 
symptoms such as pain or bleeding that might suggest cancer, with prompt referrals if positive for either.
Further research is recommended on screening for, and treating AIN2/3 to reduce the risk of anal cancer in 
this population

Women with systemic lupus 
erythematosis and Crohn's 
disease

Screening for anal cancer with DARE and routine assessment for the development or change in anal cancer 
symptoms such as pain or bleeding that might suggest cancer, with prompt referrals if positive for either.
Further research is recommended on screening for, and treating AIN2/3 to reduce the risk of anal cancer in 
this population

Women with vulvar cancer or 
high grade VIN

Screening for anal cancer with DARE and routine assessment for the development or change in anal cancer 
symptoms such as pain or bleeding that might suggest cancer, with prompt referrals if positive for either.
Some experts recommend routine screening for, and treatment of, AIN2/3 in an effort to reduce the risk of 
anal cancer in this population. The efficacy of doing so has not yet been shown in this population and 
screening is not yet standard of care.

Women with cervical or vaginal 
cancer or high grade CIN or 
VaIN

Screening for anal cancer with DARE and routine assessment for the development or change in anal cancer 
symptoms such as pain or bleeding that might suggest cancer, with prompt referrals if positive for either.
Some experts recommend routine screening for, and treatment of AIN2/3 to reduce the risk of anal cancer 
in this population. The efficacy of doing so has not yet been shown in this population and screening is not 
yet standard of care.

Healthy women with none of 
the risk factors above

No screening for anal cancer or AIN2/3 is recommended at this time.
Prompt referral for further diagnostic work-up if symptoms of anal cancer (pain and bleeding) are present.

*
Providers should screen with cytology only if referrals to high resolution anoscopy and high resolution anoscopy-guided treatment are available.
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