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Abstract

Background: Risk of anal squamous cell carcinoma (anal cancer) is greater among men who 

have sex with men (MSM) living with human immunodeficiency virus (HIV). We describe the 

frequency of and factors associated with abnormal anal cytology results in Colombian MSM living 

with HIV.

Methods: This retrospective observational cohort study included MSM ≥18 years old living with 

HIV screened with anal cytology at Hospital Universitario San Ignacio in Bogotá, Colombia 

between January 2019 and February 2020. A multivariable log-binomial regression model 

estimated associations with abnormal anal cytology.

Results: A total of 211 patients were included. Mean age was 35.6 years. Sixty-eight (32.3%) 

had an abnormal anal cytology result: ASC-US 33.8% (n=23); LSIL 60.3% (n=41); and HSIL 

5.9% (n=4). MSM with an STI diagnosis in the previous 12 months (RR 1.48, [95% CI 1.03–
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2.12], p=0.032) or with a CD4+ T cell count <200 (RR 2.08 [95% CI 1.16–3.73], p=0.014) were 

significantly more likely to have abnormal anal cytology.

Conclusions: These data provide crucial information to guide scale up of anal cancer screening 

at select centers in Colombia. Our results also suggest STI prevention efforts and improved 

virological control among MSM living with HIV may have the secondary benefit of reducing the 

risk of anal cancer.
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Background

Risk of anal squamous cell carcinoma (anal cancer) is increased for men who have sex 

with men (MSM) living with human immunodeficiency virus (HIV)(1). While the global 

age-standardized incidence of anal cancer in men in the general population was 0.5 per 

100,000 Person Years (P-Y) in 2020 (2), MSM living with HIV have an anal cancer 

incidence as high as 131 per 100,000 P-Y (3,4). This increased risk is due in part to the 

high prevalence of anal human papillomavirus (HPV) infection among MSM (5,6), which is 

associated with the development of anal dysplasia and cancer (3).

Anal Papanicolaou cytological testing (anal cytology) has been proposed as a screening tool 

to identify early-stage anal dysplasia in this high-risk population, before progression to anal 

cancer (6). Various groups and institutions have adopted anal cancer screening protocols 

for MSM living with HIV (7). The AIDS Study Group (GeSIDA) and the European 

AIDS Clinical Society (EACS) recommend anal cytology screening, followed by diagnostic 

workup and treatment of high-grade dysplasia via high-resolution anoscopy (HRA) for those 

with abnormal cytology (7). Recent observational data suggested a decreased incidence of 

cancer in those who were screened and treated (8) and the Anal Cancer/HSIL Outcomes 

Research (ANCHOR) randomized clinical trial recently found that treating high-grade 

dysplasia reduced risk of progression to anal cancer (9).

Colombia is an upper-middle-income country in South America, and the capital city of 

Bogotá has a population of nearly 11 million (10). There were an estimated 123,490 people 

living with HIV (PLWH) in Colombia in 2020 (11), with the prevalence of HIV in the 

Colombian MSM population estimated to be as high as 23.7% in some cities (12). The 

five-year prevalence of anal cancer in Colombia was 2.6 per 100,000 (13) in 2020, but 

data are not available for MSM living with HIV specifically. In 2014, the Colombian 

Ministry of Health (MoH) released clinical practice guidelines for the care of PLWH, which 

recommended consideration of anal cancer screening via anal cytology for MSM or other 

PLWH who reported multiple sexual partners, condomless anal sex, or a history of anal 

or genital condyloma (14). In response to these recommendations, the Comprehensive HIV 

Care Clinic at Hospital Universitario San Ignacio (HUSI) in Bogotá, Colombia implemented 

a pilot anal cancer screening program for MSM living with HIV beginning in January 2019.
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To date, there remains a lack of data on the burden of anal dysplasia among MSM living 

with HIV in Colombia and implementation of anal cancer screening in the country has been 

limited by lack of HRA, referral for which is a key component of international guidelines 

for anal cancer screening (7). In order to address this data gap and inform further scale up 

of HUSI’s newly established anal cancer screening program, this study utilizes data from the 

first fourteen months of the pilot screening program to describe the frequency of and factors 

associated with abnormal anal cytology screening results among MSM living with HIV in 

Bogotá, Colombia.

Methods

Study Design

We conducted a retrospective cohort study of male patients 18 years or older who were 

living with HIV, reported any history of sex with other men, and underwent anal cancer 

screening via anal cytology at the Comprehensive HIV Care Clinic at HUSI in Bogotá, 

Colombia between January 2019 and February 2020. Of note, this period represented the 

first fourteen months of the pilot anal cancer screening program before HRA was available 

at HUSI. Screening with anal cytology was offered to all MSM receiving care at HUSI’s 

HIV clinic. Anal cytology was performed by trained staff by inserting a collection swab 

into the anus and applying pressure against the walls of the anal canal while removing the 

swab. Processing of samples was performed by the Department of Pathology at HUSI using 

the conventional Papanicolaou stain. Follow-up data were collected through July 2020. Data 

were collected via chart review of HUSI’s electronic medical record and were compiled 

using the online platform REDCap™ hosted at HUSI (15). All records were reviewed by two 

authors to ensure data quality.

Variables

Social and demographic data—Age was collected and analyzed as a continuous 

variable. Education levels included high school or less, technical college, and university or 

higher. No formal education, elementary school, middle school, high school, were combined 

in the single category of “high school or less,” while university undergraduate, graduate, and 

postgraduate were combined into “university or higher.” Sexual partners were classified as 

only men; men and women; or men, women and, transgender individuals. Smoking status 

was collected as current, former, or never smoker.

Sexual health and HIV virologic data—Diagnoses with the following sexually 

transmitted infections (STIs) in the previous 12 months were recorded: condyloma (penile 

or anal), syphilis, herpes, hepatitis B, hepatitis C, unspecified proctocolitis, and unspecified 

urethritis. For analysis, STI diagnoses were grouped as “none,” “condyloma,” or “other 

STI.” Date of original HIV diagnosis was used to calculate “time since HIV diagnosis,” 

measured in months. Current antiretroviral therapy (ART) regimen was recorded, but 

duration of ART was not. Lastly, we recorded HIV stage at diagnosis according to the 

2014 CDC stages 1, 2, and 3 (16). HIV control laboratory data were collected within a time 

frame of six months prior to or following collection of anal cytology. These data included 

CD4+ T Lymphocyte (CD4) count (cells/μL), CD4 percentage, nadir CD4 count (cells/μL; 
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defined as the lowest CD4 count since diagnosis), and HIV-1 viral load (copies/mL) above 

the lower limit of the detection.

Outcomes

The primary outcome of interest was abnormal anal cytology. Anal cytology results were 

presented using Bethesda terminology: normal, atypical squamous cells of undetermined 

significance (ASC-US), low-grade squamous intraepithelial lesions (LSIL), atypical 

squamous cells – cannot exclude HSIL (ASC-H), and high-grade squamous intraepithelial 

lesions (HSIL) (17). ASC-US, LSIL, and HSIL were all considered abnormal. While HUSI 

did not have HRA available for diagnostic workup of those with abnormal anal cytology 

results, certain MSM had macroscopically visible anal condyloma amenable to surgical 

resection without HRA, which is described in more detail separately (18). If a patient with 

ASC-US or LSIL on anal cytology underwent anal condyloma resection with pathology 

showing high-grade anal intraepithelial dysplasia (HGAIN), that patient was included in 

a composite HSIL group (cHSIL) for a secondary analysis. Thus, a second dichotomous 

outcome was those with cHSIL compared to all others (normal, ASC-US, and LSIL).

Statistical Analysis

Descriptive statistics were used to summarize the sociodemographic and clinical 

characteristics of the population using central tendency measures. Categorical variables 

were compared using Pearson’s χ2 statistic, and continuous variables via either student’s 

t-test of means or Wilcoxon rank-sum, depending on the normality of data distribution. 

For the exploratory analysis of risk factors, those with any abnormal anal cytology result 

(ASC-US, LSIL, and HSIL) were compared against those with normal anal cytology results 

using a log-binomial regression model to estimate relative risk (RR) with 95% confidence 

interval (CI). Variables with a p value of less than 0.05 on univariable analysis were included 

in the multivariable regression, as well as age, which was included as a confounder. A 

log-binomial regression was not performed for the cHSIL secondary outcome because of a 

low number of observations. Data analysis was performed using Stata/SE 14.2.

Ethics

Approval for this study was granted by the HUSI Ethics Committee (FM-CIE-0366–20) 

and the University of California, Los Angeles (UCLA) institutional review board (IRB#19–

002232). Consent was not required for this retrospective study.

Results

A total of 211 MSM were screened for anal dysplasia via cytology between January 2019 

and February 2020. The mean age of participants was 35.6 years (standard deviation (SD) 

11.0) (Table 1). A majority (80.6%) reported only male sexual partners, and most (56.9%) 

reported a university- or higher-level education. More than one third (n=81, 38.4%) reported 

at least one STI in the previous 12 months, with the most common infection being syphilis 

(n=66, 31.3%). Median time since HIV diagnosis was 21.9 months (Interquartile Range 

11.6–56.2). Nearly all (97.6%) had initiated ART by the time of anal cytology screening. 
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Only n=81 (38.4%) had a detectable viral load. Mean CD4 count and CD4 nadir were 430.0 

(SD 193.7) and 286.4 (SD 171.4), respectively.

There were 68 (32.2%) participants with an abnormal anal cytology result: 23 (33.8%) with 

ASC-US, 41 (60.3%) with LSIL, and 4 (5.9%) with HSIL (Table 2). There were no results 

classified as ASC-H or unsatisfactory. Few (n=11, 16.2%) of the MSM with abnormal 

cytology had subsequent resection of anal condyloma by colorectal surgery (18), of whom 

2 received a histopathologic diagnosis of HGAIN and were re-categorized as cHSIL (n=6, 

2.8%).

Table 3 compares demographic and sexual health data for those with normal and abnormal 

anal cytology results. Participants with abnormal results are further stratified between cHSIL 

and a combined ASC-US/LSIL grouping. There were no significant differences between 

groups with regards to age, sexual partners, education level, or cigarette smoking. Those 

with any abnormal anal cytology result were more likely to have a recent STI diagnosis 

(48.5% versus 33.6%, p=0.037) compared to those with normal results, while history of 

condyloma was more common specifically in those with cHSIL (p=0.001). There was a 

non-significant association with shorter time since HIV diagnosis in those with abnormal 

results, particularly in the cHSIL group. There was a higher percentage of CDC Stage 3 HIV 

at diagnosis in those with abnormal results, particularly when comparing cHSIL against all 

others (83.3% v. 33.2%, p=0.011). Participants with any abnormal anal cytology result were 

more likely to have a detectable viral load compared to those with normal results (50.0% v. 

32.9%, p=0.017). CD4 counts were significantly lower in those with abnormal anal cytology 

results, particularly in the cHSIL group. A larger percentage of those with abnormal results 

had a CD4 count less than 200 (22.1% v. 6.3%, p=0.001) and a nadir CD4 count less than 

200 (38.2% v. 25.2%, p=0.052) when compared to those with normal results.

Results from a multivariable log-binomial regression model estimating associations with 

abnormal anal cytology results are presented in Table 4. MSM with an STI diagnosis in the 

previous 12 months (RR 1.48, [95% CI 1.03–2.12], p=0.032) and with a CD4 count less 

than 200 (RR 2.08 [95% CI 1.16–3.73], p=0.014) had significantly higher risk of having an 

abnormal anal cytology result when screened for anal cancer.

Discussion

This study is the first to describe results from an anal cancer screening program for MSM 

living with HIV in Colombia since the MoH made recommendations for screening, and one 

of few publications to have described anal cytology screening in MSM living with HIV in 

Latin America (19–22). These data offer important insights into the burden of anal dysplasia 

among MSM living with HIV in Bogotá, Colombia and will serve to inform future scale up 

of HUSI’s screening program, including implementation of HRA necessary for diagnostic 

confirmation of anal dysplasia, as well as decisions to implement similar screening programs 

in a region where few exist.

Approximately one-third of MSM in this study had abnormal screening results, representing 

the group that would require access to further diagnostic workup via HRA when made 
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available at HUSI. A slightly higher percentage of abnormal cytology was previously 

reported among MSM living with HIV from Colombia in 2006 (19), and other studies 

from Latin America have reported anal dysplasia prevalences ranging from 25.5% to 45.5% 

(20–22). Likewise, the proportion of MSM with abnormal cytology in our study coincides 

with the frequencies reported in other screening programs for anal cancer in MSM living 

with HIV in high-income countries (23). For instance, Conley et al documented ASC-US 

in 22%, ASC-H in 4%, LSIL in 22%, and HSIL in 1% of MSM, (23), while Revollo et al 

diagnosed ASC-US in 12%, LSIL in 37%, and HSIL in 7% of MSM (8).

Our results offer key insights into risk factors for anal dysplasia, which can be used to 

guide prevention efforts in Bogotá. Nearly 40% of our study cohort had at least one STI in 

the previous 12 months, which was significantly associated with risk of anal dysplasia on 

cytology. While our study did not include testing for high-risk anal HPV genotypes, it is 

likely the associations between STI and anal dysplasia are related to anal HPV infection. It 

is estimated that more than 80% of MSM living with HIV have anal HPV infection, leading 

to an increased risk of anal squamous intraepithelial lesions despite adequate virologic 

suppression (5,6). In fact, anal cancer in PLWH is thought to be related to HPV infection 

in 98% of cases (29). Co-infection of anal HPV with other STIs in PLWH is related to 

condomless sex, as STIs may destroy the integrity of anogenital epithelial cells and facilitate 

infection by another pathogen (for example, co-infection with syphilis and anal HPV) 

(30). Comprehensive STI control strategies to improve education and reduce condomless 

sex could then decrease the incidence of both STIs and HPV-associated anal dysplasia. 

Moreover, future screening strategies in Colombia could consider HPV genotyping as 

an adjunct to anal cytology, as recommended in Clinical Practice Guidelines for Anal 

Squamous Cell Cancer of the American Society of Colon and Rectal Surgeons (31).

We also found that patients with abnormal anal cytology were more likely to have a CD4 

count lower than 200 cells/ mm3. The relationship between low CD4 count and anal 

dysplasia is related to the immune suppression effect on HPV reactivation (32). Large 

prospective cohorts have demonstrated that sustained virologic suppression by effective ART 

can decrease the risk of persistent high-risk HPV infection and lead to more rapid clearance 

of HPV-related lesions (33). Palefsky et al. showed that for HIV-infected men, a CD4 cell 

count below 200 cells/mm3 was associated with a more than three-fold increase in the 

incidence of progression of normal to a high-grade anal dysplasia (based on cytology and/or 

biopsy) (33). Our data offer further support to efforts currently underway in Colombia to 

improve virologic control of MSM living with HIV through increasing access to care and 

ART.

The lack of high quality, evidence-based guidelines has been a limitation for clinicians in 

screening for anal cancer among MSM living with HIV (24,25), and implementation of 

screening programs has been limited by lack of training in equipment use, specifically HRA 

(4). In interviews with 25 healthcare practitioners providing care for MSM living with HIV 

in the USA, anal cancer screening practices varied widely, with differences in choice of 

screening test, frequency of screening, and follow-up interval (4). Moreover, practitioners 

took different approaches to treating those who were diagnosed with high-grade anal 
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dysplasia. The inconsistency, however, will likely change as a result of the recent ANCHOR 

study results suggestive of improved outcomes when high-grade anal dysplasia is treated (9).

A key limitation of this study is that our outcome of anal dysplasia was largely based 

on anal cytology, rather than HRA-guided exam and biopsy, which is the gold standard 

for confirmatory diagnosis and treatment of abnormal screening cytology results (7). The 

sensitivity and specificity of abnormal anal cytology predicting high-grade anal dysplasia 

varies widely from 47 to 90% and 22 to 60%, respectively (26,27), which is why diagnostic 

confirmation with HRA-informed exam and biopsy is important. HRA is a magnified 

exam of the anus after application of acetic acid and/or iodine, which, like colposcopy 

for cervical cancer screening, allows for identification of dysplastic tissue for biopsy and 

targeted treatment (28). However, the Colombian MoH recommendation for anal cancer 

screening was made before HRA was available in the country, and there were no HRA 

providers in the city of Bogotá during the period of this study. A minority of patients in 

this study with abnormal cytology underwent resection of condyloma, but the remaining 

patients with abnormal cytology lacked any diagnostic workup (18). Despite this limitation, 

we believe our results offer important preliminary data to understand who will require access 

to HRA when the program at HUSI is further expanded or similar screening programs are 

implemented in Colombia and Latin America. Since the completion of this study, HUSI’s 

colorectal surgery department has acquired equipment and training to perform both HRA 

and HPV PCR testing, which will be used to conduct further research on anal dysplasia.

There are several additional limitations to address. As a single-center study from a 

university-affiliated tertiary care hospital, these results are not necessarily generalizable 

to other settings. Due to the retrospective nature of the study design, it is not possible 

to establish causality with the identified associations. Additionally, our small sample size 

could have led us to miss significant associations with abnormal anal cytology and we did 

not have enough events to perform a multivariate analysis of the risk factors for cHSIL. 

Some recorded STI diagnoses in the prior twelve months were self-reported, since not 

everyone had their confirmatory laboratory testing done at our HIV clinic. While current 

tobacco smoking status was recorded for all patients, few had information pertaining to 

pack years smoked or time since quitting. Additionally, we were not able to collect data 

on specific higher-risk sexual behaviors, given these data were not recorded in clinic visit 

documentation.

Conclusion

MSM living with HIV are at high-risk of developing anal cancer, and anal cytology 

screening is recommended in Colombia to identify and treat anal dysplasia prior to 

progression to cancer. Our data contribute to a limited body of literature describing the 

frequency of and factors associated with abnormal anal cytology results among MSM 

living with HIV in Colombia. Abnormal cytology results in this high-risk population were 

associated with recent STI diagnoses as well as immunologic suppression, assessed via CD4 

count, suggesting improved access to HIV care, ART, and counseling regarding safer sexual 

practices could have an impact on reducing anal dysplasia among MSM living with HIV 

in Bogotá. These data will be used to inform scale up of anal cancer screening programs 
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in Colombia, including the expansion of HUSI’s screening program through the addition of 

HRA.
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Table 1:

Demographic and sexual health data for MSM with HIV screened with anal cytology

Variable Overall N=211

Age (years)

 Mean ± SD 35.6 ± 11.0

Sexual Partners, n (%)

 Men 170 (80.6%)

 Men & Women 41 (19.4%)

Education, n (%)

 University or Higher 120 (56.9%)

 Technical College 54 (25.6%)

 High School or Less 37 (17.5%)

Cigarette Smoking, n (%)

 Never 156 (73.9%)

 Past 16 (7.6%)

 Current 39 (18.5%)

Recent STI Diagnosis, n (%) a

 None 114 (54%)

 Condyloma (penile or anal) 21 (10.0%)

 Other STI b 81 (38.4%)

 Syphilis 66 (31.3%)

 Hepatitis B 8 (3.8%)

 Hepatitis C 8 (3.8%)

 Herpes 7 (3.3%)

 Proctocolitis unspecified 4 (1.9%)

 Urethritis unspecified 3 (1.4%)

 Other 1 (0.5%)

Months since HIV Diagnosis

 Median [IQR] 21.9 [11.6–56.2]

CDC HIV Stage at Diagnosis, n (%)

 Stage 3 73 (34.6%)

 Stage 2 107 (50.7%)

 Stage 1 31 (14.7%)

Antiretroviral Therapy, n (%) 206 (97.6%)

HIV Viral Load c

 Detectable, n (%) d 81 (38.4%)

 Median [IQR] e 354 [33–48,700]

Int J STD AIDS. Author manuscript; available in PMC 2023 August 16.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ordoñez-Blanco et al. Page 13

Variable Overall N=211

CD4 Count (cells/μL) c

 Mean ± SD 430.0 ± 193.7

 < 200 (categorized), n (%) 24 (11.4%)

Percent CD4 c,f

 Mean ± SD 25.6 ± 10.4

 < 15% (categorized), n (%) 34 (16.3%)

CD4 Nadir (cells/μL)

 Mean ± SD 286.4 ± 171.4

 < 200 (categorized), n (%) 62 (29.4%)

a
Diagnosis in the 12 months prior to collection of anal cytology sample. Individual may have had more than one diagnosis

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

c
Laboratory data from six months before or after collection of anal cytology sample

d
For the n=130 with undetectable viral load, the limit of detection was < 20 copies/ml for n=122, <40 copies/ml for n=1, and unknown for n=7.

e
Median for those (n=81) with detectable viral load

f
n=209; missing data from n=2

Abbreviations: MSM (men who have sex with men), SD (standard deviation), STI (sexually transmitted infection), HIV (human immunodeficiency 

virus), IQR (interquartile range), CD4 (CD4+ T lymphocyte)
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Table 2:

Anal cytology and composite results

Grade a Anal cytology result n (%) Composite result c n (%)

Normal b 143 (67.8%) 143 (67.8%)

ASC-US 23 (10.9%) 23 (10.9%)

LSIL / cLSIL d 41 (19.4%) 39 (18.5%) d

HSIL / cHSIL d 4 (1.9%) 6 (2.8%) d

a
Cytologic results follow the Bethesda System: atypical squamous cells of undetermined significance (ASC-US), low-grade squamous 

intraepithelial lesion (LSIL), and high-grade squamous intraepithelial lesion (HSIL).

b
Includes those with inflammatory changes without evidence of neoplasia

c
Composite result considers the highest result between anal cytology and tissue pathology.

d
n=2 of those who had LSIL on anal cytology had subsequent resection of condyloma, with high-grade anal intraepithelial neoplasia (AIN) on 

pathologic analysis. These two individuals were thus re-categorized, from the composite LSIL (cLSIL) into the composite HSIL (cHSIL) group.
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Table 3:

Comparison of demographic and sexual health data between those with abnormal and normal anal cytology

Variable Normal Abnormal p value

n=143
ASC-US / cLSIL 
an=62 cHSIL an=6 Overall b

Abnormal v. 
Normal c

cHSIL v. 
Other d

Age (years)

 Mean ±SD 36.0 ±11.2 34.8 ±10.9 32.0 ±7.8 - 0.361 0.425

Sexual Partners

 Men, n (%) 113 (79.0%) 52 (83.9%) 5 (83.3%)
0.712 0.410 0.862

 Men and Women, n (%) 30 (21.0%) 10 (16.1%) 1 (16.7%)

Education

 University or Higher, n (%) 76 (53.2%) 41 (66.1%) 3 (50.0%) 0.213 0.113 0.730

Cigarette Smoking

 Past, n (%) 10 (7.0%) 6 (9.7%) 0 (0%) 0.761
0.742 0.535

 Current, n (%) 25 (17.5%) 12 (19.3%) 2 (33.3%)

Recent STI Diagnosis e

 Condyloma, n (%) 13 (9.1%) 5 (8.1%) 3 (50.0%) 0.004 0.544 0.001

 Other STI, n (%) f 48 (33.6%) 30 (48.4%) 3 (50.0%) 0.113 0.037 0.553

Months since HIV Diagnosis

 Mean ±SD 50.1 + 61.8 44.1 ±57.4 8.9 ±6.3 - 0.301 0.113

CDC HIV Stage at Diagnosis

 Stage 3, n (%) 44 (30.8%) 24 (38.7%) 5 (83.3%) 0.021 0.090 0.011

Antiretroviral Therapy

 Currently Taking, n (%) 141 (98.6%) 60 (96.8%) 5 (83.3%) 0.048 0.179 0.019

HIV Viral Load g

 Detectable, n (%) h 47 (32.9%) 30 (48.4%) 4 (66.7%) 0.039 0.017 0.148

CD4 Count (cells/μL) g

 Less than 200, n (%) 9 (6.3%) 11 (17.7%) 4 (66.7%) <0.001 0.001 <0.001

Percent CD4 g

 Less than 15%, n (%) 14 (9.9%) 16 (25.8%) 4 (66.7%) <0.001 < 0.001 0.001

CD4 Nadir (cells/μL)

 Less than 200, n (%) 36 (25.2%) 21 (33.9%) 5 (83.3%) 0.006 0.052 0.003

aCytologic results follow the Bethesda System: atypical squamous cells of undetermined significance (ASC-US), low-grade squamous 
intraepithelial lesion (LSIL), and high-grade squamous intraepithelial lesion (HSIL). cLSIL and cHSIL refer to composite results, in which 
n=2 MSM were moved from the LSIL to the HSIL group after tissue pathology demonstrated high-grade anal intraepithelial neoplasia.

b
Comparison across three groups: normal, combined ASC-US / cLSIL, and cHSIL
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c
Any abnormal anal Pap result (ASC-US, LSIL, or HSIL) compared against normal.

d
cHSIL compared against all others (cLSIL, ASC-US and normal anal Pap results)

e
Diagnosis in the 12 months prior to collection of anal Pap sample

f
Includes Syphilis, Hepatitis B, Hepatitis C, Herpes, Proctocolitis unspecified, Ureteritis unspecified, Other. None of these individual infections was 

significant between groups; however, Syphilis (39.7% vs. 27.3%, p=0.069) and Hepatitis C (7.4% vs. 2.1%, p=0.062) tended toward higher rates in 
those with abnormal anal Pap results (ASC-US, LSIL, or HSIL) compared against those with normal results.

g
Laboratory data from six months before or after collection of anal Pap sample

h
Limit of detection was < 20 for n=122, <40 for n=1, and unknown for n=7.

Other Abbreviations: SD (standard deviation), STI (sexually transmitted infection), HIV (human immunodeficiency virus), CD4 (CD4+T 
lymphocyte)
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Table 4:

Multivariable log-binomial logistic regression predicting abnormal anal cytology

Variable a RR 95% CI p value

Age b 1.00 [0.98–1.02] 0.899

Recent STI Diagnosis

 Other STI c 1.48 [1.03–2.12] 0.032

HIV Viral Load d

 Detectable e 1.37 [0.90– 2.09] 0.145

CD4 Count (cells/μL) d

 Less than 200 2.08 [1.16–3.73] 0.014

CD4 Nadir (cells/μL)

 Less than 200 0.93 [0.52–1.67] 0.817

a
Variables which achieved a p-value of 0.05 or less on univariable analysis comparing abnormal v. normal anal Pap results were included in the 

model. Percent CD4 was not included given its co-linearity with CD4 count.

b
Age was included as a confounder.

c
Includes syphilis, hepatitis B, hepatitis C, herpes, proctocolitis unspecified, urethritis unspecified, Other

d
Laboratory data from six months before or after collection of anal Pap sample

e
Limit of detection was < 20 for n=122, <40 for n=1, and unknown for n=7.
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