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Abstract

Background: Men who have sex with men (MSM) living with human immunodeficiency virus 

(HIV) are at increased risk of anal cancer. Anal cytology can be used to screen for dysplasia, with 

high-resolution anoscopy (HRA) required for diagnostic confirmation. We describe the impact 

lack of HRA had on management of abnormal screening results in Bogotá, Colombia.

Material and Methods: This retrospective cohort study includes MSM with HIV who 

underwent anal cytology screening between January 2019February 2020, with colorectal surgery 
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(CRS) follow-up through July 2020. Cytology results included atypical squamous cells of 

undetermined significance (ASC-US), low-grade squamous intraepithelial lesion (LSIL), and 

high-grade squamous intraepithelial lesion (HSIL). Categorical and continuous variables were 

compared via Fisher’s exact test and Wilcoxon rank-sum, respectively.

Results: Of 211 MSM screened, 68 had abnormal cytology: ASC-US (n = 23), LSIL (n = 41), 

HSIL (n = 4). Sixty (88.2%) were referred to CRS, and 51 (75.0%) attended ≥ 1 appointment. 

At initial assessment, 17 were referred for anal exam under anesthesia (EUA) for tissue resection, 

and 21 for rectosigmoidoscopy. Having perianal condyloma was associated with recommendation 

for EUA (P < 0.001), while cytology grade of dysplasia was not (P = 0.308). Eleven (16.2%) 

underwent EUA for condyloma resection.

Conclusions: Few studies have described anal cancer screening in settings without HRA. 

We found lack of HRA limited management of abnormal cytology in Colombia. Those with 

condyloma underwent resection, but HRA remains necessary to localize and treat microscopic 

disease. Next steps include implementation of HRA in order to further develop the anal cancer 

screening program for MSM with HIV in Bogotá.

Resumen
Los hombres que tienen sexo con hombres (HSH) viviendo con el virus de inmunodeficiencia 

humana (VIH) tienen alto riesgo de desarrollar cáncer del ano. La citología anal se puede utilizar 

para detectar displasia anal y se requiere anoscopia de alta resolución (AAR) para la confirmación 

del diagnóstico. Describimos el impacto que tuvo la falta de AAR en el manejo de resultados de 

tamización anormales en Bogotá, Colombia.

Este estudio de cohorte retrospectiva incluye HSH con VIH que se sometieron a tamización con 

citología anal entre enero de 2019 y febrero de 2020, con seguimiento por coloproctología (CRS) 

hasta julio de 2020. Los resultados de la citología incluyeron atipia de células escamosas de 

significado indeterminado (ASCUS), lesión intraepitelial escamosa de bajo grado (LSIL), y lesión 

intraepitelial escamosa de alto grado (HSIL). Las variables categóricas y continuas se compararon 

mediante la prueba exacta de Fisher y la suma de rangos de Wilcoxon, respectivamente.

De 211 HSH tamizados, 68 tenían citología anormal: ASC-US (n = 23), LSIL (n = 41), HSIL (n 

= 4). Sesenta (88,2%) fueron remitidos a CRS, y 51 (75,0%) asistieron a ≥1 cita. En la evaluación 

inicial, 17 fueron remitidos para examen anal bajo anestesia (EUA) para resección de tejido y 21 

para rectosigmoidoscopia. Tener condiloma perianal se asoció con la recomendación de EUA (p 

< 0,001), mientras que el grado citológico de displasia no lo fue (p = 0,308). Once (16,2%) se 

sometieron a EUA para resección de condiloma perianal.

Pocos estudios han descrito la tamización del cáncer anal en entornos sin AAR. Encontramos 

que la falta de AAR limitó el manejo de citología anal anormal en Colombia. Aquellos con 

condiloma se sometieron a resección, pero la AAR sigue siendo necesaria para localizar y tratar 

la enfermedad microscópica. Los próximos pasos incluyen la implementación de AAR para seguir 

desarrollando el programa de detección de cáncer anal para HSH con VIH en Bogotá.

Keywords

Anus neoplasms; Cytological techniques; Colposcopy; Men who have sex with men; HIV; Cancer 
screening
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Introduction

Men who have sex with men (MSM) and are living with human immunodeficiency virus 

(HIV) are at increased risk of developing anal squamous cell carcinoma (anal cancer).1 A 

recent meta-analysis estimated an anal cancer incidence rate of 85 per 100,000 in MSM 

with HIV,2 compared to 0.5 per 100,000 in the male population globally.3 While the 

slow natural history of anal cancer limits the ability to collect randomized controlled trial 

data, observational data suggest screening for and treating high-grade anal intraepithelial 

neoplasia (HGAIN), a precursor to anal cancer,4 may be cost-effective5 and leads to 

decreased anal cancer incidence in MSM with HIV.6,7 This observation has prompted some 

groups, such as the European AIDS Clinical Society (EACS) and the Infectious Diseases 

Society of America (IDSA), to recommend screening in this high-risk group.8–10 Notably, 

data and recommendations supporting anal cancer screening in MSM with HIV have largely 

come from high-income countries (HICs).2,11,12

Anal cancer screening is most commonly performed using anal cytology,13–15 but due to 

the low sensitivity of high-grade dysplasia on cytology predicting histopathologic HGAIN, 

all abnormal cytology results require diagnostic confirmation with high-resolution anoscopy 

(HRA) (Figure 1).16,17 HRA is an examination of anal tissue under magnification following 

application of acetic acid and/or Lugol’s iodine, which allows for identification of dysplastic 

tissue for targeted biopsy that is not otherwise visible.16 However, proficient identification 

of abnormal tissue for biopsy using HRA requires specialized equipment, expert training, 

and months of experience,17–21 all of which present barriers to HRA implementation in low- 

and middle-income countries (LMICs). While HRA has been used in a few Latin American 

countries,22,23 particularly Brazil,24–27 many countries in the region lack this key resource, 

and there is limited research describing how lack of HRA impacts the implementation and 

scale up of anal cancer screening programs in these settings.

Colombia is a middle-income country in South America with a population of over 50 

million.28 There were nearly 110,000 people living with HIV (PLWH) in Colombia in 

2019,29 though estimates suggest the true number may be closer to 200,000.28 Over 

one-third of PLWH in Colombia are MSM,29 with an HIV prevalence among Colombian 

MSM as high as 17%.30 Anal cancer incidence among Colombian men is estimated to be 

between 0.2 to 0.4 per 100,000,31,32 but incidence data specific to MSM with HIV are not 

available. Despite the lack data, the Colombian Ministry of Health included consideration 

of anal cancer screening for MSM with HIV in its 2014 HIV Clinical Practice Guide,33 

which prompted certain facilities to implement screening programs. In this retrospective 

cohort study, we describe the management of abnormal anal cytology results at a university-

affiliated hospital in Bogotá, Colombia where HRA was not available. Results from this 

study can be used to inform decisions regarding implementation of HRA and scale up of 

anal cancer screening for MSM with HIV in similar LMIC settings.
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Material and Methods

Setting, Study Population, and Study Design

Hospital Universitario San Ignacio (HUSI) is a tertiary-care, academic hospital affiliated 

with Pontificia Universidad Javeriana in Bogotá, Colombia. In response to recommendations 

from the Colombian Ministry of Health, the Comprehensive HIV Care Clinic at HUSI 

implemented an anal cancer screening program for MSM with HIV using conventional 

anal Papanicolaou cytology. All MSM with HIV receiving care at the clinic are eligible 

to undergo annual screening. Anal cytology specimens are collected by trained staff by 

inserting a citoswab collection brush into the anal canal and applying pressure against the 

walls of the anal canal as the swab is removed slowly in a circular fashion.34 Those with 

abnormal anal cytology screening results are referred to the colorectal surgery (CRS) clinic 

at HUSI for management. Notably, HRA was not available at HUSI nor anywhere in Bogotá 

at the time the screening program was implemented.

We conducted a retrospective cohort study of adult (≥18 years old), cis-gender male patients 

with any history of sex with other men who underwent anal cancer screening via anal 

cytology between January 2019 and February 2020 and had an abnormal screening result. 

Abnormal screening results included: atypical squamous cells of undetermined significance 

(ASC-US), atypical squamous cells cannot rule out high-grade squamous intraepithelial 

lesion (ASC-H), low-grade squamous intraepithelial lesion (LSIL), high-grade squamous 

intraepithelial lesion (HSIL). In this analysis we focus on follow-up with CRS through July 

2020. Data were collected through review of HUSI electronic medical records by authors 

K.J.B., S.M.V., and I.T.O.B. Records were reviewed by at least two authors. Data were 

de-identified and compiled using the REDCap (Research Electronic Data Capture) tools 

hosted at HUSI.35,36

Variables

Outcome—The primary outcome for this analysis was the management of abnormal anal 

cytology results, which was considered only for those who attended at least one consultation 

appointment with CRS. Management plans were categorized as follows: (1) no intervention 

and follow up with infectious disease (ID) clinicians; (2) no intervention and continue 

follow up with CRS; (3) referral to gastroenterology (GI) for rectosigmoidoscopy; (4) or 

anal exam under anesthesia (EUA) with surgical resection of tissue. Certain patients were 

referred for EUA with resection after completion of rectosigmoidoscopy by GI. For the 

purpose of this analysis, these patients were grouped together with those who were initially 

recommended EUA with resection. For those patients who underwent EUA with tissue 

resection, histopathologic results (presented as normal, anal intraepithelial neoplasia grade 1 

(AIN 1), grade 2 (AIN 2), or grade 3 (AIN 3)) are reported as a secondary outcome, with 

AIN 2 and 3 considered HGAIN.

Sociodemographic and Clinical Variables—Sociodemographic variables included 

age, gender of sexual partners, and level of education. Age in years was collected as a 

continuous variable. Education levels include university-level or higher, technical college, 

and high school or lower. Clinical variables included sexually transmitted infection (STI) in 
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the previous 12 months (includes both self-reported and laboratory diagnosed), time since 

HIV diagnosis, current antiretroviral therapy, current HIV viral load (copies/mL), current 

CD4+ T Lymphocyte (CD4) count (cells/μL), nadir CD4 count, referral to CRS, and surgeon 

seen at initial CRS appointment. STI in the previous 12 months included anal or penile 

condyloma, gonorrhea, chlamydia, syphilis, herpes, hepatitis B, hepatitis C, non-specified 

proctocolitis, and non-specified urethritis. Time since HIV diagnosis was measured in 

months from diagnosis to the date of anal cytology. HIV viral load limit of detection was 

≥ 40 copies/mL. Normal range for CD4 count at the HUSI laboratory was 518 to 1,472 

cells/μL. To maintain anonymity, surgeon seen at initial CRS appointment is categorized as 

A, B, or C.

Statistical Analysis

Data were exported from REDCap and analyzed using Stata/IC 16.1.37 Descriptive statistics 

were used to describe sociodemographic and clinical variables, as well as management 

plans by CRS. Those who were recommended to undergo EUA with tissue resection were 

compared against those who were not. Due to the small sample size and non-normal 

distribution of data, categorical and continuous variables were compared using Fisher’s 

exact test and Wilcoxon rank-sum, respectively. Regression models were not created given 

the small sample size.

Ethics

This study received approval from the Pontificia Universidad Javeriana and HUSI research 

ethics committee (FM-CIE-0366-20) and from the University of California, Los Angeles 

(UCLA) Institutional Review Board (IRB #19-002232). No informed consent was required 

due to the nature of the study as a retrospective chart review.

Results

Of the 211 MSM with HIV who were screened with anal cytology between January 2019 

and February 2020, 68 (32.2%) had an abnormal result (Fig. 2): 23 (33.8%) with ASC-US, 

41 (60.3%) with LSIL, and 4 (5.9%) with HSIL. Among those with abnormal screening 

results, median age was 32 years (interquartile range (IQR) 25.541.5), 83.8% reported sex 

exclusively with men, and a majority (64.7%) were university-level educated (Table 1). 

One-third (32.4%) had a detectable HIV viral load at the time of anal cytology and 22.1% 

had a current CD4 count less than 200 cells/μL.

Among those with abnormal cytology, 60 (88.2%) were referred to CRS and 51 (75.0%) 

attended at least one CRS appointment. Management flow, as well as reasons for non-

referral, are described in Figure 3. The initial CRS plan for management of abnormal 

screening results in those who attended at least one appointment included no intervention 

and follow up with ID clinicians (n = 7, 13.7%); no intervention and continue follow up with 

CRS (n = 6,11.8%); referral to GI for rectosigmoidoscopy (n = 21, 41.2%); or EUA with 

tissue resection (n = 17, 33.3%). Of those who underwent rectosigmoidoscopy, two were 

subsequently recommended to undergo EUA. Nearly all who were referred for EUA with 

tissue resection had clinical documentation of anal condyloma compared to only one-fourth 
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of those who were not recommended EUA (94.7% versus 25.0%, P < 0.001) (Table 2). 

Relatedly, a larger percentage of those recommended to undergo EUA with resection had a 

current CD4 count less than 200 cells/μL (42.1% versus 12.5%, P = 0.037). Notably, referral 

for EUA was not significantly associated with grade of dysplasia identified on screening 

cytology (P = 0.308).

Only 11 (16.2%) of those with abnormal screening cytology underwent EUA with resection 

of perianal tissue, all of whom had resection ± ablation of perianal condyloma. For those 

who underwent EUA, median time from initial anal cytology to EUA was 3.8 months (IQR 

2.54.7), with median number of seven (IQR 6–7) appointments from initial cytology to CRS 

follow up after EUA. Histopathology results for those who underwent EUA with tissue 

resection are presented in Table 3. Two individuals with LSIL on screening anal cytology 

were found to have HGAIN.

Discussion

This study adds to a limited body of literature discussing anal cancer screening among MSM 

with HIV in Latin America 22–27 and is one of the first to identify lack of access to HRA 

as a key limitation to appropriately carrying out screening in an LMIC setting. According 

to the most widely accepted screening algorithm (Fig. 1), all individuals with abnormal anal 

cytology results should have undergone diagnostic confirmation with HRA-informed biopsy. 

In the absence of HRA, however, management of abnormal cytology results was varied, 

with tissue resection limited only to those with macroscopic disease. Thus, only a small 

percentage of MSM with HIV who had abnormal cytology received a histopathologic result, 

while the majority never received a confirmatory diagnosis. Consequently, those with true, 

yet unconfirmed, cases of anal dysplasia were unable to receive the appropriate treatment to 

limit progression to cancer, which is the purpose of an anal cancer screening program.

Identification and resection of anal condyloma in MSM with HIV was appropriate,38 but 

could have been done apart from a screening program utilizing anal cytology. While the 

majority of anal condylomas are caused by low-risk strains of anal human papillomavirus 

(HPV), up to 31.0% may be caused by high-risk HPV strains, such as HPV-16 and -18, 

which are associated with the development of anal dysplasia and cancer.39 One study found 

that nearly half of HIV-infected MSM with excised anal condyloma had HGAIN or cancer 

diagnosed on pathology,40 and another study of both HIV-infected and -uninfected men 

found roughly a quarter of those with excised anal condyloma had HGAIN.41

Treatment of anal condyloma, however, does not negate the need for HRA examination to 

identify concurrent microscopic dysplasia in those MSM who had a positive screening anal 

cytology result.42 A recent study of anal dysplasia among MSM in Nigeria found that men 

with visible anal condyloma were significantly more likely to have LSIL or HSIL diagnosed 

during their HRA exam.43,44 While our sample size of those with histopathologic results 

from condyloma resection is small, there was discordance with screening anal cytology 

results, suggesting there may have been areas of microscopic dysplasia apart from the 

condylomas that could have been identified with HRA. There are anal cancer screening 

protocols which focus on identifying macroscopic disease, such as condyloma or palpable 
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cancer, through digital rectal examination rather than anal cytology,45–47 but this approach 

is thought to be less cost effective than screening using anal cytology,5,48 and is less widely 

used. Settings without access to HRA, like Colombia, that wish to implement anal cancer 

screening for MSM with HIV may consider this approach as more feasible than cytology.

Referral to GI for rectosigmoidoscopy was the most common recommendation by CRS for 

the initial workup of abnormal cytology results, despite the fact that rectosigmoidoscopy 

is not included in anal cancer screening algorithms. Rectosigmoidoscopy could be used to 

identify dysplastic tissue at the anal squamocolumnar junction, but lesions in the distal anal 

canal or perianal region would be missed with this approach.47 Rectosigmoidoscopy also 

allows for the additional visualization of the rectum and sigmoid colon; however, PLWH are 

not known to have an increased risk of colorectal cancer,45 so the additional visualization of 

the rectum and sigmoid colon confers little to no added benefit, while subjecting patients to 

an additional invasive procedure and longer follow up times. At HUSI, these referrals were 

made in order to identify anal condyloma amenable to resection. Rectosigmoidoscopy was 

thought to be the best alternative to HRA, as it offered better visualization of the anal canal 

than standard anoscopy in the CRS clinic and was cheaper and less invasive than an EUA, 

which typically required referral to anesthesiology for general anesthesia. Access to HRA, 

which can be performed in the CRS clinic using local anesthesia, would avoid the need to 

consider referral for rectosigmoidoscopy. Alternatively, an approach focused on screening 

for macroscopic disease could simply rely on standard anoscopy performed in the CRS 

clinic, which in our study was able to identify all but two of those with condyloma.

The International Anal Neoplasia Society (IANS) practice standards for the detection of 

anal precursor lesions recommends that histopathologic confirmation of HSIL occur within 

three months of the initial screening cytology.49 Among the few patients in our study who 

underwent an EUA with condyloma resection, median follow up time was nearly four 

months, and at least six appointments were required from the initial anal cytology to post-

procedure CRS follow up. Lack of clarity regarding management of abnormal anal cytology 

in a setting without access to HRA and the high number of appointments required of patients 

across multiple specialties likely contributed to the long follow-up times and the fact that 

eight of the 19 recommended to undergo EUA did not ultimately undergo the procedure. 

An additional factor that likely increased loss to follow-up was the coronavirus disease 2019 

(COVID-19) pandemic; four of the eight who did not undergo their recommended EUA had 

their follow-up extend past March 2020, when COVID-19 was first diagnosed in Bogotá.50

Among Latin American countries, HRA has been described as a part of anal cancer 

screening in Mexico22, Brazil24–26, Argentina23. None of these studies discussed feasibility 

in Latin America, but a study from Nigeria43 utilizing HRA practice standards from IANS49 

found implementation of HRA was feasible in a middle-income, sub-Saharan African 

setting. To date, however, there remains a lack of research identifying strategies to overcome 

barriers to HRA implementation experienced in LMICs, particularly regarding HRA training 

access. There are a limited number of HRA providers worldwide,47 and training for 

prospective HRA providers involves attending a didactic training course followed by a 

preceptorship with an established HRA provider, a process that could last several years.21 

Since identification of abnormal anal tissue for biopsy and/or treatment during an HRA 
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exam can be challenging, new HRA providers are recommended to perform up to 100 

proctored examinations in order to attain proficiency.21,49 For prospective providers from 

LMICs with no existing HRA capacity, such an intensive training process requires a 

significant amount of international travel. For example, in the HRA implementation study 

from Nigeria, two prospective Nigerian HRA providers and a Nigerian pathologist traveled 

to the United States (US) to receive training, and a US physician traveled to Nigeria for two 

separate week-long mentoring sessions.43 While this particular study cites financial support 

from multiple grants,43 prospective HRA providers from LMICs without grant-support 

would have a difficult time completing the recommended training. In order to expand anal 

cancer screening access for MSM with HIV in LMIC settings, future research must consider 

alternative approaches to HRA training, such as telementoring,51,52 that are cheaper and 

more logistically feasible for LMICs with no existing HRA providers.

Existing research on cost-effectiveness of anal cancer screening has also failed to account 

for the costs of training prospective HRA providers from LMICs.11 In fact, nearly all 

of the cost and clinical data used for existing economic evaluations of anal cancer 

screening strategies have come from HICs.11 Additionally, the study from the US that found 

screening with anal cytology to be cost-effective did not consider that the cost-effectiveness 

threshold may be different in an LMIC such as Colombia.5,53 Thus, determination of cost-

effectiveness of anal cancer screening for MSM with HIV in LMICs will require that future 

research collect and include LMIC-specific data, which will be even more important if the 

ANCHOR clinical trial identifies improved outcomes in those who have been treated for 

HGAIN.54

These results underscore an important principle of screening for any disease: facilities and 

equipment must be available for diagnosis and treatment of those who screen positive.55 

With this concept in mind, it is important for Ministries of Health and other recommending 

groups in LMICs to consider access to HRA before making recommendations to conduct 

anal cancer screening. Many of the aforementioned limitations of the anal cancer screening 

program at HUSI could be addressed by implementing HRA or by adjusting screening 

recommendations around lack of equipment to follow up on abnormal cytology results. To 

that end, one of the authors (L.J.L.A.) has recently received HRA training and our team 

plans to pilot an HRA program at HUSI. We intend to study the HRA implementation 

process to further develop access to anal cancer screening for MSM with HIV in Colombia 

and to inform decisions to establish screening programs in other LMIC settings which 

similarly do not have existing HRA capacity.

There are several limitations to address in this study. First, given the lack of literature 

describing the impact lack of HRA has on anal cancer screening in LMICs, these data are 

meant to be descriptive in nature but do not allow for assessment of clinical effectiveness of 

one management strategy over another. Moreover, these data are from a single tertiary-care, 

university-affiliated hospital in Colombia’s capital city, and are not necessarily reflective of 

management strategies in a less-resourced clinical environment. However, given the training 

and equipment required to implement HRA, HUSI is representative of the type of facility 

where scale up of anal cancer screening in Colombia is most likely to be successful. Lastly, 

in the Colombian context management of anal dysplasia is led by CRS, so our results may 
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not be representative of management in other countries, where internal medicine or ID 

clinicians may perform follow up and HRA for abnormal anal cytology findings.

Conclusions

Management of abnormal anal cytology screening results at a university-affiliated hospital 

in Bogotá, Colombia was inadequate without HRA. The majority of MSM did not undergo 

diagnostic confirmation of their screening anal cytology results, management plans were 

varied, and patients were required to attend numerous appointments with long follow-up 

times for those who underwent resection of condyloma. Recommendations for anal cancer 

screening in MSM with HIV in LMICs must consider and address access to HRA as a 

key factor affecting the feasibility of implementing screening protocols. Moreover, there is 

a need for LMIC-specific HRA implementation strategies if Colombia, or other similarly 

resourced countries, wish to scale up anal cancer screening for MSM with HIV.

Acknowledgments

This project was funded by the University of California, Los Angeles’ South American Program in HIV Prevention 
Research (SAPHIR) NIMH grant R25MH087222. This work was also supported by the UCLA Center for HIV 
Identification, Prevention, and Treatment Services (CHIPTS) NIMH grant P30MH58107. The content is solely the 
responsibility of the authors and does not necessarily represent the official views of NIH.

Prior Presentation:

This work was presented at the 16th Annual Academic Surgical Congress on February 3, 2021 (ASC20210048).

REFERENCES

1. Silverberg MJ, Lau B, Justice AC, et al. Risk of anal cancer in HIV-infected and HIV-uninfected 
individuals in North America. Clin Infect Dis. 2012;54:1026–1034. doi:10.1093/cid/cir1012. 
[PubMed: 22291097] 

2. Clifford GM, Georges D, Shiels MS, et al. A meta-analysis of anal cancer incidence by risk 
group: toward a unified anal cancer risk scale. Int J Cancer. 2021;148:38–47. doi:10.1002/ijc.33185. 
[PubMed: 32621759] 

3. Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021. 
doi:10.3322/caac.21660.

4. Berry JM, Jay N, Cranston RD, et al. Progression of anal high-grade squamous intraepithelial 
lesions to invasive anal cancer among HIV-infected men who have sex with men. Int J Cancer. 
2014;134:1147–1155. doi:10.1002/ijc.28431. [PubMed: 23934991] 

5. Goldie S, Kuntz K, Weinstein M, et al. The Clinical Effectiveness and cost-effectiveness of 
screening for anal squamous intraepithelial lesions in homosexual and bisexual HIV-positive men. 
JAMA. 1999;281:1822–1829. [PubMed: 10340370] 

6. Revollo B, Videla S, Llibre JM, et al. Routine screening of anal cytology in HIV-infected 
subjects and the impact on invasive anal cancer. A prospective cohort study. Clin Infect Dis. 2019. 
doi:10.1093/cid/ciz831.

7. Barnell GM, Merchant M, Lam JO, et al. Early outcomes of a high-resolution anoscopy-
based anal cancer screening program among people with HIV Enrolled in an Integrated 
Health CareSystem. Jaids-Journal of Acquired Immune Deficiency Syndromes. 2019;81:292–299. 
doi:10.1097/Qai.0000000000002040.

8. EACS. European AIDS Clinical Society Guidelines, Version 9.1. 2018.

Blair et al. Page 9

J Surg Res. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. Aberg JA, Gallant JE, Ghanem KG, et al. Primary care guidelines for the management of persons 
infected with HIV: 2013 update by the HIV Medicine Association of the Infectious Diseases Society 
of America. Clin Infect Dis. 2014;58:1–10. doi:10.1093/cid/cit757. [PubMed: 24343580] 

10. Stewart DB, Gaertner WB, Glasgow SC, et al. . The American society of colon and rectal surgeons 
clinical practice guidelines for anal squamous cell cancers (Revised 2018). Dis Colon Rectum. 
2018;61:755–774. doi:10.1097/DCR.0000000000001114. [PubMed: 29878949] 

11. Howard K The cost-effectiveness of screening for anal cancer in men who have sex with men: a 
systematic review. Sex Health. 2012;9:610–619. doi:10.1071/SH12017. [PubMed: 22951072] 

12. Albuquerque A, Rios E, Schmitt F. Recommendations favoring anal cytology as a method for anal 
cancer screening: a systematic review. Cancers (Basel). 2019;11. doi:10.3390/cancers11121942.

13. Mathews WC, Sitapati A, Caperna JC, et al. Measurement characteristics of anal cytology, 
histopathology, and high-resolution anoscopic visual impression in an anal dysplasia screening 
program. JAIDS. 2004;37(5):1610–1615. [PubMed: 15577418] 

14. Chiao E, Giordano T, Palefsky JM, et al. Screening HIV-infected individuals for anal cancer 
precursor lesions: a systematic review. Clinical Infectious Diseases. 2006;43:223–233. [PubMed: 
16779751] 

15. Geltziler CB, Son J, Carchman EH, et al. Anal intraepithelial neoplasia screening with 
anal pap tests: follow-up and corresponding histology. JSR. 2019;244:117–121. doi:10.1016/
j.jss.2019.06.029. [PubMed: 31284140] 

16. Palefsky JM. Practising high-resolution anoscopy. Sex Health. 2012;9. doi:10.1071/SH12045.

17. Brady JT, Ko B, Stein SL. High-resolution anoscopy: Is it necessary in the management of 
anal epithelial neoplasia. Seminars in Colon and Rectal Surgery. 2017;28:102–105. doi:10.1053/
j.scrs.2017.04.009.

18. Berry-Lawhorn JM, Chrobak D, Jay N, et al. Who is ready to screen for anal squamous 
intraepithelial lesions and why should they perform high-resolution anoscopy? Sex Transm Dis. 
2014;41:254–256. doi:10.1097/OLQ.0000000000000119. [PubMed: 24622637] 

19. Factor SH, Cooperstein A, Pereira GA, et al. Are colon and rectal surgeons ready to screen for 
anal dysplasia? Results of a survey on attitudes and practice. Sex Transm Dis. 2014;41:246–253. 
doi:10.1097/OLQ.0000000000000105. [PubMed: 24622636] 

20. Leeds IL, Fang SH. Anal cancer and intraepithelial neoplasia screening: a review. World J 
Gastrointest Surg. 2016;8:41–51. doi:10.4240/wjgs.v8.i1.41. [PubMed: 26843912] 

21. Berry JM, Palefsky J. Invited commentary.. Dis Colon Rectum. 2009;52:1860–1863. 
doi:10.1097/01.dcr.0000361970.30352.e0. [PubMed: 19966633] 

22. Charúa-Guindic L, Esquivel-Ocampo E, Villanueva-Herrero J, et al. La neoplasia intraepitelial anal 
y la infección por virus del papiloma humano en pacientes anorreceptivos. Rev Gastroenterol Mex. 
2009;74(3):195–201. [PubMed: 19858007] 

23. Cardinal LH, Carballo P, Lorenzo MC, et al. A six-year experience with anal cytology in women 
with HPV in the lower genital tract: utility, limitations, and clinical correlation. Diagn Cytopathol. 
2014;42:396–400. doi:10.1002/dc.23050. [PubMed: 24166879] 

24. Gimenez F, da Costa-e-Silva IT, Daumas A, et al. The value of high-resolution anoscopy in the 
diagnosis of anal precursos lesions in HIV-positive patients. Arq Gastroenterol. 2011;48:136–145. 
[PubMed: 21709956] 

25. Nahas C, da Silva E, Segurado A, et al. Screening anal dysplasia in HIV-infected patients: is there 
an agreement between anal pap smear and high-resolution anoscopy-guided biopsy? Dis Colon 
Rectum. 2009;52:1854–1860. [PubMed: 19966632] 

26. Tosato Boldrini NA, Bondi Volpini LP, de Freitas LB, et al. Anal HPV infection and correlates 
in HIV-infected patients attending a Sexually Transmitted Infection clinic in Brazil. PLoS One. 
2018;13. doi:10.1371/journal.pone.0199058.

27. Maia LB, Marinho LC, Wanderley Paes Barbosa T, et al. A comparative study between 
conventional and liquid-based cytology in screening for anal intraepithelial lesions in HIV-positive 
patients. Diagn Cytopathol. 2014;42:840–845. doi:10.1002/dc.23130. [PubMed: 24591207] 

28. The World Factbook: Colombia, Available at: https://www.cia.gov/the-worldfactbook/countries/
colombia/(accessed Nov 26 2019).

Blair et al. Page 10

J Surg Res. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cia.gov/the-worldfactbook/countries/colombia/
https://www.cia.gov/the-worldfactbook/countries/colombia/


29. Valbuena García AM, Ramírez Barbosa RX, Castillo Cañón JC, et al. Situación del VIH SIDA en 
Colombia 2019. Bogotá, D.C., Colombia: Fondo Colombiano de Enfermedades del Alto Costo; 
2020.

30. UNAIDS. AIDSinfo, Available at: https://aidsinfo.unaids.org/(accessed April 03 2021).

31. Vargas Moranth R, Navarro Lechuga E. Cancer incidence and mortality in Barranquilla, 
Colombia. 2008–2012. Colomb Med (Cali). 2018;49:55–62. doi:10.25100/cm.v49i1.3627. 
[PubMed: 29983464] 

32. Yepez MC, Jurado DM, Bravo LM, et al. Trends on cancer incidence and mortality in Pasto, 
Colombia. 15 years experience. Colomb Med (Cali). 2018;49:42–54. doi:10.25100/cm.v49i1.3616. 
[PubMed: 29983463] 

33. Ministerio de Salud y Protección Social. Guía de práctica clínica basada en la evidencia científica 
para la atención de la infección por VIH/SIDA en adolescentes y adultos. 2014. Bogotá, Colombia.

34. Machalek DA, Grulich AE, Hillman RJ, et al. The Study of the Prevention of Anal Cancer 
(SPANC): design and methods of a three-year prospective cohort study. BMC Public Health. 
2013;13:13. doi:10.1186/1471-2458-13-946. [PubMed: 23297757] 

35. Harris PA, Taylor R, Thielke R, et al. Research electronic data capture (REDCap)–a metadata-
driven methodology and workflow process for providing translational research informatics 
support. J Biomed Inform. 2009;42:377–381. doi:10.1016/j.jbi.2008.08.010. [PubMed: 18929686] 

36. Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building an 
international community of software platform partners. J Biomed Inform. 2019;95. doi:10.1016/
j.jbi.2019.103208.

37. StataCorp. 2019. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC.

38. Park IU, Introcaso C, Dunne EF. Human papillomavirus and genital warts: a review of the evidence 
for the 2015 centers for disease control and prevention sexually transmitted diseases treatment 
guidelines. Clin Infect Dis. 2015(61 Suppl 8):S849–S855. doi:10.1093/cid/civ813. [PubMed: 
26602622] 

39. Garland SM, Steben M, Sings HL, et al. Natural history of genital warts: analysis of the placebo 
arm of 2 randomized phase III trials of a quadrivalent human papillomavirus (types 6, 11, 16, and 
18) vaccine. J Infect Dis. 2009;199:805–814. doi:10.1086/597071. [PubMed: 19199546] 

40. Schlecht HP, Fugelso DK, Murphy RK, et al. Frequency of occult high-grade squamous 
intraepithelial neoplasia and invasive cancer within anal condylomata in men who have sex with 
men. Clin Infect Dis. 2010;51:107–110. doi:10.1086/653426. [PubMed: 20482370] 

41. McCloskey JC, Metcalf C, French MA, et al. 2007. The frequency of high-grade intraepithelial 
neoplasia in anal/perianal warts is higher than previously recognized. International Journal of STD 
& AIDS; 18: 538–542. [PubMed: 17686215] 

42. Abramowitch L, Benabderrahmane D, Ravaud P, et al. Anal squamous intraepithelial lesions and 
condyloma in HIV-infected heterosexual, homosexual men and women: prevalence and associated 
factors. AIDS. 2007;21:1457–1465. [PubMed: 17589192] 

43. Nowak RG, Ndembi N, Dauda W, et al. Implementation of and early outcomes from anal cancer 
screening at a community-engaged health care facility providing care to nigerian men who have 
sex with men. Journal of Global Oncology. 2019;5:1–11.

44. Nowak RG, Schumaker LM, Ambulos NP, et al. Multiple HPV infections among men who have 
sex with men engaged in anal cancer screening in Abuja, Nigeria. Papillomavirus Res. 2020;10. 
doi:10.1016/j.pvr.2020.100200.

45. Sigel K, Dubrow R, Silverberg M, et al. Cancer screening in patients infected with HIV. Curr 
HIV/AIDS Rep. 2011;8:142–152. doi:10.1007/s11904-011-0085-5. [PubMed: 21695529] 

46. Darragh TM, Winkler B. Anal cancer and cervical cancer screening: key differences. Cancer 
Cytopathology. 2011. doi:10.1002/cncy.20126.

47. Albuquerque A, Nathan M, Cappello C, et al. Anal cancer and precancerous lesions: a call 
for improvement. The Lancet Gastroenterology & Hepatology. 2021;6:327–334. doi:10.1016/
s2468-1253(20)30304-6. [PubMed: 33714370] 

48. Ong JJ, Fairley CK, Carroll S, et al. Cost-effectiveness of screening for anal cancer using regular 
digital ano-rectal examinations in men who have sex with men living with HIV. J Int AIDS Soc. 
2016;19:20514. doi:10.7448/IAS.19.1.20514. [PubMed: 26942721] 

Blair et al. Page 11

J Surg Res. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://aidsinfo.unaids.org/


49. Hillman RJ, Cuming T, Darragh T, et al. 2016 IANS International guidelines for practice standards 
in the detection of anal cancer precursors. J Low Genit Tract Dis. 2016;20:283–291. [PubMed: 
27561134] 

50. Reuters Staff. Colombia confirms its first case of coronavirus, Available 
at: https://www.reuters.com/article/us-health-coronavirus-colombia/colombia-confirms-its-first-
case-of-coronavirus-idUSKBN20T2QQ (2020, accessed April 19 2021).

51. Huang EY, Knight S, Guetter CR, et al. Telemedicine and telementoring in the surgical specialties: 
a narrative review. Am J Surg. 2019;218:760–766. doi:10.1016/j.amjsurg.2019.07.018. [PubMed: 
31350010] 

52. Augestad KM, Han H, Paige J, et al. Educational implications for surgical telementoring: a 
current review with recommendations for future practice, policy, and research. Surg Endosc. 
2017;31:3836–3846. doi:10.1007/s00464-017-5690-y. [PubMed: 28656341] 

53. Marseille E, Larson B, Kazi DS, et al. Thresholds for the cost-effectiveness of interventions: 
alternative approaches. Bull World Health Organ. 2015;93:118–124. doi:10.2471/BLT.14.138206. 
[PubMed: 25883405] 

54. Topical or ablative treatment in preventing anal cancer in patients with HIV and Anal High-
Grade Squamous Intraepithelial Lesions (ANCHOR), Available at: https://clinicaltrials.gov/ct2/
show/NCT02135419 (2020).

55. Wilson JMG, Jungner G. Chapter 2: Principles. Principles and Practice of Screening for Disease. 
Geneva, Switzerland: World Health Organization; 1968:14–39.

Blair et al. Page 12

J Surg Res. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.reuters.com/article/us-health-coronavirus-colombia/colombia-confirms-its-first-case-of-coronavirus-idUSKBN20T2QQ
https://www.reuters.com/article/us-health-coronavirus-colombia/colombia-confirms-its-first-case-of-coronavirus-idUSKBN20T2QQ
https://clinicaltrials.gov/ct2/show/NCT02135419
https://clinicaltrials.gov/ct2/show/NCT02135419


Fig. 1 –. 
Typical anal cancer screening algorithm for MSM with HIV. a Steps of the algorithm 

not possible without availability of HRA. b Acetowhite lesions with abnormal vasculature 

visualized under high-resolution. c P16 staining is used to differentiate high- and low-grade 

AIN2.
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Fig. 2 –. 
Anal cytology screening results.
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Fig. 3 –. 
Management of abnormal anal cytology screening results in MSM with HIV in Colombia. a 

Among those who were not referred to CRS, n = 2 saw dermatology on their own and n = 6 

did not receive any further evaluation. b n = 7 to follow up with the ID clinicians at the HIV 

clinic, n = 6 to continue follow up with CRS. Abbreviations: colorectal surgery (CRS), anal 

exam under anesthesia (EUA).
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Table 1 –

Sociodemographic and clinical data for MSM with HIV with abnormal anal cytology results.

Variable Overall, n=68

Age (years)

 Median [IQR] 32 [25.5–41.5]

Sexual Partners, N (%)

 Men 57 (83.8)

 Men & Women 11 (16.2)

Education, N (%)

 University or Higher 44 (64.6%)

 Technical College 12 (17.7%)

 High School or Less 12 (17.7%)

Recent (12 mo.) STI Diagnosis, N (%) 
a

 Condyloma (penile or anal) 8 (11.8%)

 Any other STI 
b 33 (48.5%)

Months since HIV Diagnosis

 Median [IQR] 20.3 [7.7–42.3]

Antiretroviral Therapy, N (%)

 Currently prescribed 65 (95.6)

HIV Viral Load (copies/mL) 
c

 Detectable, ≥ 40 
d 22 (32.4)

 Median [IQR] 
e 39,950 [1,120–102,000]

CD4 Count (cells/μL) 
c

 Median [IQR] 377.5 [229.5–525.5]

 < 200, N (%) 15 (22.1)

CD4 Nadir (cells/μL )

 Median [IQR] 245 [118.5–337]

 < 200, N (%) 26 (38.2)

Anal Cytology Result, N (%)

 ASC-US 23 (33.8)

 LSIL 41 (60.3)

 HSIL 4 (5.9)

Referral to CRS, N (%)

 Never referred 8

 Referred, no appointment 9
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 Referred, ≥1 appointment 51

a
Diagnosis in the 12 months prior to anal cytology

b
Includes syphilis, hepatitis B, hepatitis C, herpes, proctocolitis unspecified, urethritis unspecified, other

c
Laboratory data from closest date within six months before or after anal cytology

d
n=2 of those with undetectable viral load had an unknown limit of detection

e
Median for those (n=22) with detectable viral load ≥ 40 copies/mL

Abbreviations: MSM (men who have sex with men), HIV (human immunodeficiency virus), IQR (interquartile range), STI (sexually transmitted 

infection), CD4 (CD4+ T lymphocyte), ASC-US (atypical squamous cells of undetermined significance), LSIL (low-grade squamous intraepithelial 
lesion), HSIL (high-grade squamous intraepithelial lesion), CRS (colorectal surgery)
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Table 2 –

Demographic and clinical data compared between MSM who were and were not recommended to undergo 

EUA with tissue resection.

Variable EUA 
a

N=19
Other
N=32 p value 

b

Age (years) 0.915

 Median [IQR] 31 [26–37] 32 [25–40.5]

Education, N (%) 0.131

 University or Higher 10 (52.6) 24 (75.0)

 Technical College or Less 9 (47.4) 8 (25.0)

HIV Viral Load, N (%) 
c 0.765

 Detectable 
d 8 (42.1) 11 (34.4)

CD4 Count (cells/μL) 
c

0.037 
f

 < 200, N (%) 8 (42.1) 4 (12.5)

Anal cytology result, N (%) 0.308

 ASC-US 4 (21.1) 9 (28.1)

 LSIL 12 (63.2) 22 (68.8)

 HSIL 3 (15.8) 1 (3.1)

Surgeon at Initial CRS Visit, N (%) 0.105

 A 8 (42.1) 5 (15.6)

 B 4 (21.1) 12 (37.5)

 C 7 (36.8) 15 (46.9)

Documented anal condyloma
< 0.001 

f

 Yes 
e 18 (94.7) 8 (25.0)

a
n=17 were initially recommended EUA with tissue resection, and n=2 were recommended EUA with tissue resection after rectosigmoidoscopy 

findings were available (Figure 2)

b
Categorical and continuous variables were compared using Fisher’s exact test and Wilcoxon rank-sum, respectively

c
Laboratory data from closest date within six months before or after anal cytology

d
n=2 of those with undetectable viral load had an unknown limit of detection

e
n=1 of those who were recommended EUA did not have documentation of anal exam at initial clinic visit

f
Significant with p value < 0.05

Abbreviations: MSM (men who have sex with men), HIV (human immunodeficiency virus), EUA (exam under anesthesia), IQR (interquartile 

range), CD4 (CD4+ T lymphocyte), ASC-US (atypical squamous cells of undetermined significance), LSIL (low-grade squamous intraepithelial 
lesion), HSIL (high-grade squamous intraepithelial lesion), CRS (colorectal surgery)
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Table 3 –

Histopathologic results from resected perianal condyloma compared to initial anal cytology screening results.

Histopathology Result

Normal AIN1 AIN2/3 
a

N/A 
b

Anal Cytology Result

ASC-US 2 - - 21

LSIL 6 - 2 33

HSIL - 1 - 3

a
AIN 2 and AIN 3 are considered high-grade intraepithelial neoplasia (HGAIN)

b
Did not undergo EUA with tissue resection, and thus do not have histopathologic results

Abbreviations: ASC-US (atypical squamous cells of undetermined significance), LSIL (low-grade squamous intraepithelial lesion), HSIL (high-
grade squamous intraepithelial lesion), AIN (anal intra-epithelial neoplasia), N/A (not applicable)
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