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Abstract

Background—Electrocautery ablation (EA) is a common treatment modality for anal high-grade 

squamous intraepithelial lesions (HSIL) but its effectiveness is understudied. This study aimed to 

determine ablation outcomes and to identify clinicopathological factors associated with post-

ablation recurrence.

Methods—330 people living with HIV (PLWH) with de novo intra-anal HSIL treated with EA 

from 2009 to 2016 were studied retrospectively. Using long-term surveillance high-resolution 

anoscopy biopsy data, treatment failures were classified as local recurrence (HSIL at the treated 

site upon surveillance) or overall recurrence (HSIL at treated or untreated sites). The associations 

of these outcomes with clinical factors were analyzed using Cox proportional hazards models.

Results—88% of participants were men who have sex with men, median age was 45.5 years 

(range 35–51) and 49% had multiple index HSILs (range 2–6). At a median of 12.2 months post-

ablation (range 6.3–20.9), 45% had local recurrence while 60% had overall recurrence. Current 

cigarette smoking, HIV viremia (HIV-1 RNA ≥100 copies/mL) and multiple index HSILs were 

predictive of local recurrence. Overall recurrence was more common in current smokers and those 
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with multiple index lesions. In multivariable models that included HPV genotypes, baseline and 

persistent infection with HPV16/18 were significantly associated with both local and overall 

recurrence.

Conclusions—EA is an effective treatment modality for anal HSIL in PLWH but recurrence 

rates are substantial. Multiple index HSILs, HIV viremia, smoking and both baseline and 

persistent infection with HPV16/18 negatively impact treatment success. Ongoing surveillance is 

imperative to capture recurrence early and improve long-term treatment outcomes.

Precis:

Electrocautery ablation is an effective modality for the treatment of anal high-grade squamous 

intraepithelial lesions (HSIL) in people living with HIV, but recurrence rates are substantial. 

Multiple index HSILs, HIV viremia, smoking and HPV16/18 are risk factors for post-ablation 

HSIL recurrence.
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INTRODUCTION

The incidence of human papillomavirus (HPV)-related anal squamous cell carcinoma in the 

United States has risen by ~2.2% per year over the last decade with 8,300 new cases 

projected in 2019.1, 2 Anal high-grade squamous intraepithelial lesions (HSIL) are the 

immediate cancer precursors and are highly prevalent among people living with HIV 

(PLWH), particularly among men who have sex with men (MSM) and women.3–6 Given the 

paucity of data on the natural history of anal HSIL and its treatment outcomes, there has 

been ongoing debate whether HSIL treatment is justified and cost-effective.7, 8 With 

guidance from a prospective clinical trial still years away,9 specialized anal dysplasia clinics 

are screening and treating anal HSIL proactively in high-risk populations, aiming to 

eradicate these precursors in order to prevent malignant transformation.10, 11

Treatment options for anal HSIL include topical immune modulators, chemotherapeutics, 

surgical excision, and targeted ablation using cryotherapy or thermocoagulation.12, 13 

Among these options, high-resolution anoscopy (HRA)-guided electrocautery ablation (EA) 

has gained popularity as a fast, office-based procedure that produces favorable results with a 

low rate of complications. EA destroys individual lesions by inducing localized tissue 

necrosis to the depth of the submucosa while sparing adjacent benign-appearing tissue.14 EA 

has been shown to be superior to topical immune modulators or chemotherapeutics for the 

treatment of anal HSIL.15 In a retrospective study, adding HPV vaccine to HSIL treatment 

(adjuvant HPV vaccination) improved treatment outcomes among HIV uninfected MSM and 

a mathematical modeling study found adjuvant vaccination to be cost-effective;16, 17 

however, a recent randomized clinical trial did not confirm such synergy among PLWH.18

Studies on ablation efficacy have been heterogeneous in cohort characteristics and 

surveillance strategies, yet HSIL clearance following infrared coagulation (IRC) and/or EA 

has been consistently high, ranging from 53% to 87% in HIV infected and uninfected MSM.
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19–24 However, HSIL recurs frequently following ablation and necessitates ongoing 

surveillance and repeated treatments.25

In this study, we have summarized our experience using EA combined with HRA 

surveillance to manage anal HSIL in a large real-world cohort of PLWH, the majority of 

whom were MSM. Our objectives were to determine ablation effectiveness and to identify 

key clinicopathological factors associated with post-ablation HSIL recurrence.

MATERIALS AND METHODS

Patient selection

Institutional Review Board approval was first obtained from the Icahn School of Medicine. 

The Mount Sinai anal dysplasia database was searched from January 2009 to December 

2016 for PLWH referred for anal cancer screening either with or without previously obtained 

anal cytology who met the following inclusion criteria: (1) De novo, biopsy-proven intra-

anal canal HSIL, (2) electrocautery ablation within 6 months of diagnosis, and (3) one or 

more surveillance HRAs with biopsy following ablation. Patients with a history of anal 

cancer or prior HSIL treatment were excluded. Electronic medical records were reviewed for 

clinical characteristics such as age, gender, race/ethnicity, history of AIDS diagnosis (as 

evidenced by nadir CD4+ T-cell count <200 cells/mm3 or clinical evidence of AIDS), HIV-1 

RNA level and CD4+ T-cell count within 6 months prior to HRA, as well as smoking 

history.

High-resolution anoscopy and biopsy

All patients underwent digital anorectal exam (DARE) and HRA at initial and follow-up 

visits. Unless previously obtained, anal cytology samples were collected immediately prior 

to HRA. Author M.G. performed all HRA and biopsy procedures using previously described 

techniques.26 Following treatment with 3% acetic acid and Lugol’s iodine, the 

squamocolumnar junction, distal anal canal, and anal margin were visualized under 15x 

magnification to look for abnormal vascular patterns and other potential signs of HSIL or 

cancer, including ulceration, mass effect, and mucosal friability. Areas suspicious for HSIL 

or cancer were biopsied. If no suspicious mucosal changes were identified, then no biopsy 

was taken and the patient was scored as having a ‘benign’ examination. Random biopsies of 

healthy-appearing tissue were not performed during this study.

Electrocautery ablation

Author M.G. performed all electrocautery ablation procedures using a hyfrecator (ConMed 

Corporation, Utica, NY). Under HRA guidance, index HSILs were identified and the 

hyfrecator was used to ablate the lesions after achieving local anesthesia by using 1% 

lidocaine hydrochloride with epinephrine 1:100,000. The hyfrecator was used at a setting of 

15 Watts. Lesions were fulgurated and debrided with blunt and sharp dissection to healthy 

tissue and submucosal vessels were coagulated.23 All HSILs detected at baseline were 

ablated concomitantly during the same treatment visit.
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Classification of ablation outcomes

The anal canal was divided into octants and biopsy sites recorded as anterior, right anterior, 

right lateral, right posterior, posterior, left posterior, left lateral, or left anterior. To account 

for potential mucosal shifts in between HRA procedures, lesions from any three adjacent 

octants were considered the same location for the purpose of surveillance analyses. Based on 

surveillance HRA and biopsy results, ablation outcomes were classified as overall 
recurrence (any HSIL detected upon follow-up) or no recurrence (no evidence of HSIL). 

Recurrence was then further sub-classified as local recurrence or metachronous recurrence 
according to lesion location. Local recurrence was defined as HSIL recurring in the same 

location as the index lesion. Metachronous recurrence was defined as HSIL recurring in a 

location independent from the index lesion. For time-to-event analyses we calculated time to 

recurrence by measuring the date of ablation until the occurrence of the outcome of interest, 

i.e., a recurrence event; subjects with no recurrence were censored at their latest surveillance 

HRA. For recurrence events we also collected data on the number of HSIL lesions detected 

upon surveillance HRA.

Pathology review

All biopsies were processed following standard histological protocol, serially sectioned into 

6 levels, and stained with Hematoxylin and Eosin. Surgical pathologists at the Mount Sinai 

Hospital rendered diagnoses based on standard morphological criteria for low-grade 

squamous intraepithelial lesions (LSIL) and HSIL. Consensus review was conducted by two 

or more pathologists in ~80% of the biopsies to confirm histological diagnoses. P16 

immunohistochemistry was used in selected cases (~40% of the biopsies) to grade 

morphologically ambiguous lesions wherein strong and diffuse positive immunoreactivity 

supported the diagnosis of HSIL.27

Results of HPV genotyping from liquid cytology fluid were obtained from the pathology 

database and were limited to samples collected concurrently or within 3 months of index 

HRA beginning in February 2012 (HPV testing was performed in 92% of cases after this 

date.). We also collected data on HPV status at each surveillance HRA. Oncogenic HPV 

subtype analysis was performed using the Roche Cobas® 4800 HPV kit (Roche Diagnostics, 

Indianapolis, Indiana, USA) capable of detecting 14 types of high-risk HPV (16, 18, and 

other types including 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68). HPV status was 

categorized as no high risk HPV, HPV 16/18 with or without other high-risk HPV or 

non-16/18 high-risk HPV.

Statistical analysis

We first used descriptive statistics to summarize the baseline characteristic of the study 

population. To estimate the difference in HSIL recurrence on follow-up by patient 

characteristics, we used the Wilcoxon test for continuous variables (age and CD4+ T-cell 

count measures) and the chi-square test for categorical variables. We used Kaplan-Meier 

methods to estimate the cumulative risk of two primary outcomes: local and overall HSIL 

recurrence. We also compared cumulative risk of recurrence by baseline HPV status; the 

difference in risk was compared using the log-rank test. Hazard ratios (HR) and associated 

CI were computed by fitting multivariable Cox proportional hazard regression models to 
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evaluate significant predictors from univariate testing, adjusted for demographic factors and 

other potential confounders. We first evaluated the association of HIV viremia (HIV RNA 

level <100 copies/mL versus ≥100 copies/mL to differentiate between viral “blips” and more 

significant viremia28; obtained within 6 months prior to index HRA), smoking status and 

HSIL burden at baseline (solitary versus multiple) with local and overall recurrence. As 

HPV typing was only available after early 2012, we fitted separate multivariable models to 

include baseline HPV infection status excluding subjects seen prior to February 2012. As 

HPV16/18 status was predictive of the outcomes of interest in univariate and multivariable 

analyses, we fitted additional models including persons with longitudinal HPV information 

to assess the impact of HPV16/18 persistence on HSIL recurrence by categorizing 

HPV16/18 infection as always negative, intermittent (positive at some surveillance HRAs) or 

persistent (positive at all surveillance HRAs). There was missing data for baseline HPV 

status (8% in models excluding persons included prior to the start of routine testing), 

smoking status and race/ethnicity (<3%). We employed multiple imputation methods in 

multivariable models to account for missing data (including baseline HPV status); these 

results are presented and did not differ significantly from complete case analyses. All 

analyses were performed using STATA Version 15 (Stata Corporation, College Station, TX).

RESULTS

Patient Characteristics

A total of 330 PLWH met inclusion criteria. The median age at index HSIL diagnosis was 

45.5 years (interquartile range 35–51); 88% were MSM, 12% were women and 28% were 

current smokers (Table 2). At baseline, 51% of patients were found to have a solitary index 

HSIL while 49% harbored 2 to 6 HSILs. Among patients with baseline HPV genotyping 

results (n=268), oncogenic HPV types were detected in 93%, including 48% who tested 

positive for HPV16 and/or 18 with or without other high-risk types, and 45% who tested 

positive for only non-16/18 high-risk types. All participants were prescribed antiretroviral 

therapy during the study period and had a median CD4+ T-cell count of 633 cells/μl. 82% of 

subjects had HIV-1 RNA <100 copies/mL with 6 months of index HSIL diagnosis.

Ablation Outcomes and Predictors

The median follow-up after ablation was 12.2 months (interquartile range 6.3–20.9). 

Overall, 148 (45%) patients had local recurrence at the ablated site (Table 1). 142 (43%) 

patients developed metachronous lesions. Overall, 198 patients (60%) experienced recurrent 

HSIL. None of the patients progressed to invasive cancer during the study period. Among 

patients who experienced HSIL recurrence, 67% were found to have a solitary lesion on 

surveillance HRA, 28% had two lesions, and 5% had three or more lesions. In unadjusted 

analyses (Table 2), overall HSIL recurrence following EA was significantly associated with 

HIV RNA >100 copies/mL (p=0.03), multiple index lesions at baseline (p=0.03), and 

infection by high-risk HPV types (p<0.001). A greater proportion of patients with HSIL 

recurrence were also current smokers (34% vs. 19%; p=0.02). HSIL recurrence was highest 

for patients infected by HPV16/18 (52%), followed by those infected by other high-risk 

HPV types (46%) and was lowest for those with undetectable high-risk HPV types (2%, 
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p<0.001). We found no statistically significant difference in post-ablation recurrence by age, 

race, AIDS diagnosis and CD4+ T-cell count.

Unadjusted time-to-event analyses showed a cumulative probability of local HSIL 

recurrence of 8% at 6 months (Figure 1; 95% confidence interval [CI]: 5%−12%), 38% 

(95% CI: 33%−44%) at 12 months and 53% (95% CI: 47%−60%) at 36 months. Cumulative 

probability of overall HSIL recurrence was 50% (95% CI: 44%−55%) at 12 months and 

68% (95% CI: 62%−74%) at 36 months. In unadjusted time-to-event analyses of overall 

HSIL recurrence by baseline HPV status, HPV16/18 was associated with the greatest risk of 

HSIL recurrence (Figure 2; p=0.001).

In multivariable analyses (Table 3), local HSIL recurrence after EA was independently 

associated with HIV infection with viremia (hazard ratio [HR] 1.5; 95% CI: 1.0–2.2), as was 

current smoking (HR 1.7; 95% CI: 1.1–2.4, compared to never having smoked) and the 

presence of multiple baseline lesions (HR 1.8; 95% CI: 1.3–2.5). Current smoking and 

multiple baseline lesions were also significantly associated with overall HSIL recurrence. In 

subgroup analyses, when comparing outcomes by high-risk HPV infection at baseline 

(n=291), detection of HPV 16/18 (HR 4.7 for local and 5.6 for overall recurrence) or other 

high-risk HPV types (HR 3.4 for local and 4.3 for overall recurrence) were independently 

associated with an increased risk of HSIL recurrence, compared to subjects with negative 

high-risk HPV test (each p<0.05). HPV genotyping results on surveillance were available for 

184 patients. In adjusted analyses of patients with longitudinal HPV genotyping results, 

persistent HPV16/18 infection was associated with both local recurrence (HR 2.3; 95% CI: 

1.4–3.7) and overall HSIL recurrence (HR 2.0; 95% CI: 1.3–3.1).

DISCUSSION

In this retrospective study, we evaluated the effectiveness of electrocautery ablation as an 

initial treatment for anal HSIL. Our cohort comprised 330 PLHW, predominantly MSM, 

with a de novo diagnosis of intra-anal HSIL. After a single ablation treatment, 62% of study 

participants were HSIL-free at the ablation site 12 months following treatment and 47% 

maintained remission at the treated HSIL site 36 months post EA. Although overall post-

ablation HSIL recurrence was substantial (50% at 12 months and 68% at 36 months), no 

subject progressed to cancer during the study period. We further demonstrated that HSIL 

burden at baseline, being an active smoker, HIV viremia and HPV16/18 infection had a 

strongly negative impact on treatment effectiveness, implying that more vigilant post-

treatment surveillance may be warranted for patients with these risk factors.

Our study is in agreement with others regarding the effectiveness of ablation in eradicating 

anal HSIL. Cranston et al reported a 64% HSIL clearance rate among 68 HIV infected MSM 

treated with IRC22. Recently, Goldstone et al published the first randomized, prospective 

trial comparing IRC ablation to active monitoring in 120 HIV infected participants with 1–3 

anal HSILs.29 Complete index HSIL clearance was 62% for participants treated with IRC 

compared to 30% in the active monitoring group at one-year follow-up, a result that 

demonstrates a clear treatment benefit in patients with limited disease as well as the potential 

for spontaneous regression. A decision-analytic model that was developed based on SEER 
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data has also affirmed the cost-effectiveness of HSIL treatment, particularly for HIV infected 

MSM ≥ 38 years old.8

Index HSIL clearance rates when treated with EA are similarly high, but there remains 

significant concern over response durability and disease recurrence. We observed an overall 

HSIL recurrence rate of 50% within 1 year and 68% within 3 years of ablation, underscoring 

the need for ongoing, active surveillance following initial ablation. Our findings are 

consistent with the largest retrospective study on long-term outcomes, one that used a variety 

of ablative techniques (laser, IRC and EA)21. The authors estimated the probability of 

recurrence within 1, 2 and 3 years as 53%, 68% and 77% for HIV-infected patients, with 

slightly lower estimates for HIV uninfected subjects (49%, 57% and 66%).

High post-ablation recurrence is largely attributed to the targeted treatment approach 

whereby only visibly abnormal tissue is ablated under HRA guidance. Microscopic residual 

disease that is left untreated may pave the way for recurrence and multiple index HSILs 

likely exacerbate that risk. This is supported by our finding that a high volume of baseline 

disease is a significant risk factor for recurrence. In addition, some experts speculate that 

ablative therapy might promote activation of latent HPV in non-dysplastic tissue 

surrounding ablated HSIL sites and thereby catalyze recurrence.29 Reassuringly, while 49% 

of subjects in our cohort had multiple index HSILs (range 2–6) prior to EA, two thirds of all 

recurrences presented as a solitary lesion, suggesting a reduction of disease volume by 

ablative therapy.

Importantly, none of the study participants who underwent EA of anal HSIL progressed to 

anal cancer after a median follow-up of 12.2 months. Two recently published papers report 

that anal HSIL progresses to invasive anal cancer at rates of 1.3% to 1.9% per year.30, 31 

Despite slight variations in patient cohort characteristics and longer median follow-up in 

these series, one would expect to see 4–6 patients progress to cancer within 12.2 months by 

adopting similar progression rates to our cohort. The latest practice guidelines for colon and 

rectal surgeons give only a weak recommendation for both screening and surveillance of 

populations at risk for anal dysplasia.32 In contrast, our data strongly suggests that for 

PLWH whose anal HSIL is treated and properly surveilled, the progression risk to cancer is 

diminished, despite significant post-EA recurrence rates.

HIV infection is considered one of the major risk factors for post-ablation recurrence. In our 

cohort, a 50% increase in local HSIL recurrence rates was associated with HIV viremia, 

even after adjusting for potential confounders. Nevertheless, in contrast to previous 

evidence, we did not find any association between prior severe immunosuppression (AIDS 

diagnosis or nadir CD4 count <200 cells/mm3) and EA outcomes.25 Since most viremic 

patients in our study had relatively robust CD4 counts, this finding implies that low-level or 

intermittent viremia leads to subtle immunosuppression or other immunological disturbances 

that may be more conducive for HPV infection to persist and progress.33 This is 

corroborated by previous work our group has published on the immune microenvironment of 

anal HSILs. We found that anal HSILs among PLWH harbored excess mucosa-infiltrating 

CD8+ T lymphocytes, and this was significantly associated with ablation resistance34. HIV 

infection may disrupt the anal mucosa, thereby facilitating HPV infection35. Furthermore, 

GAISA et al. Page 7

Cancer. Author manuscript; available in PMC 2021 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the HIV tat protein has been shown to increase expression of the HPV oncoprotein E6 and to 

reduce activity of the tumor suppressor gene p53, providing a direct link between an HIV 

viral protein and the HPV carcinogenic pathway36.

Active cigarette smoking is an established risk factor for persistent anogenital HPV 

infection, HSIL and anal cancer.6, 37, 38 Furthermore, anal oncogenic HPV viral loads have 

been shown to be significantly higher in smokers compared with non-smokers.39 Consistent 

with these observations, both local and overall HSIL recurrence in our cohort were 

associated with being a current smoker.

There is limited data on the impact of specific high-risk HPV types on HSIL treatment 

outcomes. In this study, we found that high-risk HPV infection, particularly persistent 

infection with HPV16/18, conferred significant risk of post-ablation HSIL recurrence. We 

have recently reported that baseline HPV16/18 infection was associated with an increased 

likelihood of progression from anal LSIL to HSIL compared to baseline infection with 

non-16/18 high-risk HPV types40. Taken together, our findings underscore the importance of 

HPV16 and 18 in anal carcinogenesis, suggesting a potential role of HPV genotyping for 

risk-stratification in anal cancer screening.41, 42 Studying the role of high-risk HPV infection 

and HIV-related local immune disturbance in the continuum of disease progression, 

screening effectiveness, HSIL treatment and continued surveillance, may help formulate 

more targeted anal cancer prevention algorithms that will maximize the value of screen-and-

treat approaches.

As previously reported, the quality of HRAs and technical proficiency of ablative treatments 

are subject to a lengthy learning process with significant interoperator variability.43, 44 

Quality can vary even within the same operator depending on a variety of factors: patients’ 

anxiety and discomfort can render the exam challenging, rushed or abbreviated. Anatomic 

challenges such as pre-existing scar tissue, post-operative or radiation changes, hemorrhoids, 

bleeding and/or mucosal prolapse can have a significant impact upon the quality of the 

exam. Such factors likely affect the detection rate of HSIL as well as ablation efficacy, 

thereby influencing overall recurrence rates.

Our study has several strengths. It is one of the largest clinical datasets published to date 

assessing treatment effectiveness of EA for anal HSIL in PLWH and factors associated with 

treatment outcomes. Despite its retrospective design, it utilized a meticulous, longitudinal 

database capturing clinical and epidemiological variables and is unique in containing high-

risk HPV infection and clinical HIV data. A single operator with significant experience 

performed all HRAs and ablative treatments, preventing interoperator variability. Lastly, we 

utilized HRA-guided biopsy as a surveillance strategy, providing definitive histopathological 

confirmation of any recurrence. As for notable limitations, treatment adverse events were not 

systematically captured. Furthermore, size and morphology of index HSILs were not 

recorded and may have had an impact on recurrence risk.

In summary, our study corroborates that EA is an effective treatment for anal HSIL in 

PLWH and achieves high index HSIL clearance rates. HSIL recurrence is a considerable 

downside of the targeted ablative approach. HIV viremia, smoking, HPV16/18 infection and 
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the number of index HSILs have a negative impact on treatment success. Careful, ongoing 

surveillance by means of HRA and biopsy is imperative to capture recurrence early and to 

improve long-term treatment outcomes.
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Figure 1. 
Cumulative probability of overall and local recurrence following electrocautery ablation of 

anal HSIL among PLWH.
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Figure 2. 
Cumulative probability of overall HSIL recurrence following electrocautery ablation of anal 

HSIL among PLWH by baseline HPV status.

GAISA et al. Page 13

Cancer. Author manuscript; available in PMC 2021 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

GAISA et al. Page 14

Table 1.

Post-ablation recurrence at 12 months median follow-up (n=330)

Recurrence N (%; 95% CI)

Local 148 (45%; 95% CI: 39%–50%)

Metachronous 142 (43%; 95% CI: 38%–49%)

Overall 198 (60%; 95% CI: 54%–65%)

Local Recurrence: HSIL detected in the location of the index lesion upon follow-up;

Metachronous Recurrence: HSIL in a location different from the index lesion upon follow-up;

Overall Recurrence: A combined outcome of local recurrence and metachronous lesions (the first two rows)

95% CI: 95% confidence interval

Cancer. Author manuscript; available in PMC 2021 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

GAISA et al. Page 15

Table 2.

Comparison of baseline demographic and clinical characteristics between ablation outcome groups

Patient characteristics Baseline cohort 
characteristics (n=330)

Outcomes on any follow-up

P-value**
No HSIL recurrence 

(n=132)
Overall HSIL Recurrence 

(n=198)

Age, years, median, (IQR) 45.5 (35–51) 46 (35.5–52) 45 (34–53) 0.7

MSM, n (%) 290 (88) 118 (89) 172 (87) 0.4

Race/Ethnicity, n (%)

 White 124 (38) 42 (32) 82 (41)

0.5

 Black 65 (20) 28 (21) 37 (19)

 Hispanic 105 (32) 47 (36) 58 (29)

 Other 28 (9) 11 (8) 17 (9)

 Unknown 8 (2) 4 (3) 4 (2)

Smoking Status, n (%)

 Current Smoker 93 (28) 25 (19) 68 (34)

0.02
 Former Smoker 81 (25) 36 (27) 45 (23)

 Never Smoker 153 (46) 69 (52) 84 (42)

 Unknown 3 (1) 2 (2) 1 (<1)

AIDS Diagnosis, n (%) 131 (40) 56 (42) 75 (38) 0.4

HIV RNA, n (%)

 >100 copies/ml 59 (18) 16 (12) 43 (22) 0.03

CD4+ T-cell count, median 
cells/ul, (IQR) 633 (459–828) 610 (443–771) 647 (460–869) 0.3

Follow-up HRA Examinations, 
median (range) 1 (1–8) 2 (1–8) 1 (1–4) <0.001

Lesion Burden at Baseline, n (%)

 Solitary 167 (51) 57 (43) 110 (56)
0.03

 Multiple 163 (49) 75 (57) 88 (44)

High Risk HPV Types, n (%)

 Total # 268 106 162

 Negative 19 (7) 16 (15) 3 (2)

< 0.001 HPV 16/18 128 (48) 43 (41) 85 (52)

 Other HR HPV* 121 (45) 47 (44) 74 (46)

IQR: Interquartile range; HPV: Human Papillomavirus; HSIL: High-grade squamous intraepithelial lesion; MSM: Men who have sex with men

*
Other HR HPV types include HPV-31/33/35/39/45/51/52/56/58/59/66/68

**
P-values for comparisons of “No HSIL on Any Follow-up” versus “Overall HSIL Recurrence” columns
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