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BACKGROUND
The incidence of anal cancer is substantially higher among persons living with the 
human immunodeficiency virus (HIV) than in the general population. Similar to 
cervical cancer, anal cancer is preceded by high-grade squamous intraepithelial 
lesions (HSILs). Treatment for cervical HSIL reduces progression to cervical can-
cer; however, data from prospective studies of treatment for anal HSIL to prevent 
anal cancer are lacking.

METHODS
We conducted a phase 3 trial at 25 U.S. sites. Persons living with HIV who were 
35 years of age or older and who had biopsy-proven anal HSIL were randomly as-
signed, in a 1:1 ratio, to receive either HSIL treatment or active monitoring without 
treatment. Treatment included office-based ablative procedures, ablation or excision 
under anesthesia, or the administration of topical fluorouracil or imiquimod. The 
primary outcome was progression to anal cancer in a time-to-event analysis. Par-
ticipants in the treatment group were treated until HSIL was completely resolved. 
All the participants underwent high-resolution anoscopy at least every 6 months; 
biopsy was also performed for suspected ongoing HSIL in the treatment group, 
annually in the active-monitoring group, or any time there was concern for cancer.

RESULTS
Of 4459 participants who underwent randomization, 4446 (99.7%) were included 
in the analysis of the time to progression to cancer. With a median follow-up of 
25.8 months, 9 cases were diagnosed in the treatment group (173 per 100,000 
person-years; 95% confidence interval [CI], 90 to 332) and 21 cases in the active-
monitoring group (402 per 100,000 person-years; 95% CI, 262 to 616). The rate of 
progression to anal cancer was lower in the treatment group than in the active-
monitoring group by 57% (95% CI, 6 to 80; P = 0.03 by log-rank test).

CONCLUSIONS
Among participants with biopsy-proven anal HSIL, the risk of anal cancer was 
significantly lower with treatment for anal HSIL than with active monitoring. 
(Funded by the National Cancer Institute; ClinicalTrials.gov number, NCT02135419.)
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Like cervical cancer, anal cancer is 
caused by human papillomavirus (HPV) 
infection, particularly HPV16,1 and is pre-

ceded by a high-grade squamous intraepithelial 
lesion (HSIL), a precancerous growth that is also 
known as anal intraepithelial neoplasia (AIN) 2 or 
3.2 Although anal cancer is rare in the general 
population, the incidence, percentage of patients 
presenting with advanced disease, and associated 
mortality have been increasing in the United 
States and other developed countries since the 
1970s.3 The risk of anal cancer varies widely 
among different population groups, with the 
highest risk seen in persons living with the hu-
man immunodeficiency virus (HIV).4 Other high-
risk groups include persons with immunosup-
pression for solid-organ transplantation and 
women with a history of vulvar or cervical HSIL 
or cancer.4,5 Additional risk factors include a his-
tory of receptive anal sexual intercourse, a history 
of genital warts, anal fissures or fistulas, and 
smoking.6

The incidence of anal cancer among men who 
have sex with men and are living with HIV is 
estimated to be 89 per 100,000 person-years.4,7 
Among women living with HIV, the incidence 
ranges from 18.6 to 35.6 per 100,000 person-
years.7 In comparison, the incidence of anal 
cancer in the general population is 1.6 per 
100,000 person-years,3 whereas that of cervical 
cancer is 7.5 per 100,000 person-years8 in the 
general population of U.S. women.

Persons living with HIV have a high preva-
lence and incidence of anal HPV infection and 
anal HSIL,9 findings consistent with their elevated 
risk of anal cancer. In a meta-analysis, the risk 
of progression from anal HSIL to cancer was 
estimated to be 265 per 100,000 person-years10 
among men who have sex with men and are liv-
ing with HIV. However, reported risk estimates 
in some cohorts of persons living with HIV or 
transplant recipients11-14 are even higher, and 
Danish data show a 5-year incidence of progres-
sion to cancer of 14.1% among persons living 
with HIV with anal intraepithelial neoplasia.15

Efforts to prevent anal cancer in at-risk groups 
have been modeled after programs for the sec-
ondary prevention of cervical cancer.16 These 
efforts consist of anal HSIL screening with the 
use of cytologic analysis, identification of HSIL 
through high-resolution anoscopy in those who 
are screen-positive, and HSIL removal through 

ablation, surgical excision, or other treatments. 
The prevention of anal cancer is desirable because 
anal cancer is associated with poor survival when 
detected at late stages,17,18 and treatment of can-
cers at all stages with standard chemoradiation 
therapy is associated with acute and chronic 
adverse effects.

Current recommendations for anal HSIL screen-
ing and treatment are based on expert opinion 
and lack rigorous evidence-based support.19,20 
Formal inclusion of anal-cancer prevention pro-
grams in standard-of-care guidelines has await-
ed direct evidence that treatment for anal HSIL 
reduces the risk of progression to anal cancer. 
The purpose of the Anal Cancer–HSIL Outcomes 
Research (ANCHOR) trial was to determine 
whether treating anal HSIL is effective and safe 
in reducing progression to anal cancer among 
persons living with HIV as compared with active 
monitoring of HSIL without treatment.

Me thods

Trial Design and Oversight

This phase 3 randomized, controlled trial was 
performed at 25 sites in the United States. The 
trial was approved by the institutional review 
boards at all the participating clinical sites, and 
an independent data safety and monitoring board 
was appointed by the National Cancer Institute 
to monitor the trial. The authors performed the 
statistical analysis and wrote the first draft of 
the manuscript. The final submitted manuscript 
incorporated changes recommended by the co-
authors and was reviewed and approved by all 
the authors, who vouch for the accuracy and 
completeness of the data and for adherence of 
the trial to the protocol. No one who is not an 
author contributed to the manuscript. No com-
mercial support was provided for trial planning 
and execution. Additional details of the trial 
design have been published previously21 and are 
also provided in the Supplementary Appendix 
and protocol, available with the full text of this 
article at NEJM.org.

Trial Population

Persons living with HIV who were 35 years of 
age or older were invited for anal HSIL screen-
ing. After written informed consent was provided, 
an anal swab was collected for liquid-based anal 
cytologic analysis. A complete physical examina-
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tion and high-resolution anoscopy were per-
formed. Lesions suspicious for HSIL or cancer 
were biopsied according to published standards22 
by clinicians certified for competence in high-
resolution anoscopy (Fig. S1 in the Supplemen-
tary Appendix).

Participants were eligible for the trial if HSIL 
(AIN3 or p16-positive AIN2)23 had been diag-
nosed in at least one anal-canal or perianal bi-
opsy sample by a local pathology laboratory. 
Those with a history of anal cancer or anal 
cancer detected at screening were ineligible and 
were referred for therapy as appropriate. A com-
plete list of inclusion and exclusion criteria is 
provided in the trial protocol.

Randomization, Stratification, and Masking

Eligible participants returned within 12 weeks 
for randomization, at which time blood samples 
were collected for the measurement of plasma 
HIV-1 RNA and CD4 levels. High-resolution 
anoscopy was repeated to confirm the presence 
of HSIL. Randomization was stratified accord-
ing to trial site, the nadir CD4 count (≤200 vs. 
>200 cells per cubic millimeter), and lesion size 
at randomization (≤50% vs. >50% of the anal 
canal or perianal region). Participants were ran-
domly assigned in a 1:1 ratio to the treatment 
group or the active-monitoring group with the 
use of a permuted random block design.

Trial Procedures

Participants who were assigned to the treatment 
group underwent immediate treatment with the 
aim of eradicating all HSIL. Clinicians selected 
the method of treatment from a list of protocol-
defined options, in accordance with clinician 
and participant preference, using method-specific 
algorithms (Fig. S2A and S2B). These treatments 
included ablative procedures (infrared coagula-
tion, electrocautery, and laser), ablation or exci-
sion under anesthesia, and topical treatments 
(imiquimod and fluorouracil). Participants in the 
treatment group returned for repeat high-resolu-
tion anoscopy in accordance with the treatment 
protocol and at least every 6 months after ran-
domization after all HSIL had been fully treated. 
Lesions suspicious for HSIL were biopsied at any 
visit, and any recurrence was treated. Partici-
pants in the active-monitoring group underwent 
high-resolution anoscopy every 6 months after 
randomization. Visible lesions were biopsied an-

nually to confirm ongoing HSIL and the absence 
of cancer. Participants in either group with le-
sions arousing concern for imminent progres-
sion to cancer could be seen every 3 months. 
Lesions suspicious for cancer could be biopsied 
at any time. Participants who received a diagno-
sis of biopsy-proven cancer were immediately 
removed from the trial and referred for appro-
priate therapy.

Outcomes

The primary outcome was progression to anal 
cancer in a time-to-event analysis. A second-
ary outcome was the safety of treatments for 
anal HSIL.

Statistical Analysis

Sample-size estimates were based on a log-rank 
test to compare the time to progression to anal 
cancer between the treatment group and the 
active-monitoring group under the following as-
sumptions: rates of progression to cancer in 
both groups were constant over time, with a 
3-year accrual period and 5 years of follow-up, a 
5% annual dropout rate in both groups, and 
a 7% annual nonadherence rate in the active-
monitoring group.24,25 Participants in the active-
monitoring group who received treatment for 
HSIL after randomization were classified as 
having been nonadherent to the trial protocol. 
Participants in either group who withdrew in-
formed consent or who died during the trial 
were defined as having dropped out. Data were 
censored at the time of nonadhererence or drop-
out. The trial had a power of 90% to detect a 
difference between a rate of progression to can-
cer of 50 per 100,000 person-years in the treat-
ment group and a rate of 200 per 100,000 per-
son-years in the active-monitoring group (75% 
lower rate in the treatment group) at a two-sided 
0.05 significance level; this required 2529 par-
ticipants per group for a total of 5058 partici-
pants to detect 31 anal cancers.

Two interim analyses of the primary outcome 
were conducted after 50% and 75% of the pro-
jected cancer cases had been observed to assess 
the futility of detecting a significant between-
group difference and to evaluate efficacy before 
full enrollment had been completed. A final 
analysis was performed when 100% of the pro-
jected cases had been observed. The Lan and 
DeMets spending function was used to specify 
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the O’Brien–Fleming boundaries on the basis of 
a two-sided log-rank test (alpha level, 0.05).26 At 
the final test, an overall two-sided alpha level of 
0.05 and 90% power were maintained.

The primary analysis population was the in-
tention-to-treat population, which included all 
the eligible participants who had undergone 
randomization. Poisson regression models were 
used to compare the two groups with respect to 
dropout rates and serious adverse events. For 

each participant, the time until cancer detection 
was defined as the time from randomization to 
diagnosis of anal cancer, with data collection 
censored at the date of the last follow-up or time 
of nonadherence. A confirmatory analysis was 
performed without censoring data for the par-
ticipants in the active-monitoring group at the 
time of nonadherence. The log-rank test was 
used to compare the treatment group and the 
active-monitoring group with respect to the time 
to detection of anal cancer. The Cox proportional-
hazards model was used to assess the associa-
tion of lesion size and nadir CD4 count with the 
time to cancer detection. Poisson rates and 95% 
confidence intervals were used to describe can-
cer risk.

The AdvantageEDC electronic data-capture 
system, which had been developed and was 
maintained by the Emmes Company, was used 
to collect trial data. Sample-size estimates were 
generated with the use of PASS software. Analy-
ses were performed with the use of SAS soft-
ware, version 9.4.

R esult s

Participants

From September 24, 2014, to August 5, 2021, a 
total of 10,723 participants underwent screening 
(Figs. 1 and S3). Biopsy-confirmed HSIL was 
diagnosed in 4257 of 7729 men (55.1%), in 860 
of 1822 women (47.2%), and in 188 of 280 trans-
gender persons (67.1%) on the basis of complete 
results from cytologic and histologic analyses 
and high-resolution anoscopy. A total of 17 par-
ticipants (0.2%) received a diagnosis of anal 
cancer. The primary reason for screening failure 
was the absence of biopsy-proven HSIL (Table 
S2). Table 1 and Table S1 show the demographic 
characteristics of the participants who under-
went randomization according to trial group. A 
total of 4459 participants underwent randomiza-
tion, 2237 to the treatment group and 2222 to 
the active-monitoring group. A total of 4446 
participants had at least one follow-up visit after 
randomization and were included in the analy-
sis. Overall, the characteristics of the partici-
pants were well balanced between the two 
groups and were similar to those of the overall 
U.S. population of persons living with HIV, with 
some small differences (Table S3).

Central pathological review of screening biop-

Figure 1. Screening, Randomization, and Follow-Up.

Of the six participants in the treatment group who discontinued the inter‑
vention for “other reason,” two received a diagnosis of anal cancer but were 
ineligible for analysis and were discontinued from the trial because they 
were determined to have had anal cancer before randomization, three relo‑
cated to a nontrial site, and one received immunomodulatory agents after 
a kidney transplantation. Of the two participants in the active‑monitoring 
group who discontinued the intervention for “other reason,” both relocated 
to a nontrial site. A total of 25 of 2219 participants (1.1%) in the active‑moni‑
toring group were considered to be nonadherent because they had received 
treatment for anal high‑grade squamous intraepithelial lesions at some time 
after randomization.

4459 Underwent randomization

10,723 Participants were assessed for eligibility
8362 (78.0%) Were men
2031 (18.9%) Were women
306 (2.9%) Were transgender
24 (0.2%) Were nonbinary or declined

to answer

6264 Were excluded
17 Received a diagnosis of

anal cancer at baseline
5252 Did not meet other

inclusion criteria
441 Declined to participate
554 Had other reason

2237 Were assigned to treatment
2227 Received assigned intervention

10 Did not receive assigned
intervention

2222 Were assigned to active
monitoring

2219 Received assigned intervention
3 Did not receive assigned

intervention

2071 Were in the trial at the time
of trial closure

156 Discontinued intervention
25 Were lost to follow-up
55 Withdrew consent
55 Died
1 Had adverse event
9 Had progression to cancer
5 Were withdrawn by investigator
6 Had other reason

2080 Were in the trial at the time
of trial closure

139 Discontinued intervention
26 Were lost to follow-up
39 Withdrew consent
48 Died
21 Had progression to cancer
4 Were withdrawn by investigator
1 Had other reason
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Table 1. Demographic and Clinical Characteristics of the Participants at Baseline.*

Characteristic
Treatment Group 

(N = 2227)

Active-Monitoring 
Group 

(N = 2219)

Median age (IQR) — yr 51 (44–57) 51 (44–57)

Median time since HIV diagnosis (IQR) — yr 17 (10–24) 17 (10–25)

Median follow‑up (IQR) — mo 25.3 (11.7–42.0) 27.2 (12.0–42.1)

Gender identity — no. (%)

Male 1793 (80.5) 1782 (80.3)

Female  346 (15.5)  365 (16.4)

Transgender  85 (3.8)  68 (3.1)

Nonbinary   2 (0.1)   2 (0.1)

Declined to answer    1 (<0.1)   2 (0.1)

Race or ethnic group — no. (%)†

Black  935 (42.0)  939 (42.3)

Non‑Hispanic White  695 (31.2)  737 (33.2)

Non‑Black Hispanic  381 (17.1)  339 (15.3)

Asian or Pacific Islander  27 (1.2)  29 (1.3)

Other or unknown 189 (8.5) 175 (7.9)

CDC criterion for risk of HIV infection — no. (%)‡

Male‑to‑male sexual contact 1716 (77.1) 1717 (77.4)

Heterosexual  532 (23.9)  510 (23.0)

Injection‑drug use 152 (6.8) 177 (8.0)

Transfusion  53 (2.4)  47 (2.1)

Hemophilia   2 (0.1)   4 (0.2)

Other  34 (1.5)  27 (1.2)

Smoking history — no. (%)

Current smoker  710 (31.9)  743 (33.5)

Smoked >100 cigarettes over lifetime§ 1268 (56.9) 1353 (61.0)

History of HSIL treatment ≥6 mo before randomization — no. (%)¶  228 (10.2) 215 (9.7)

Plasma HIV‑1 RNA copies/ml — no./total no. (%)

<50 1853/2213 (83.7) 1800/2201 (81.8)

51–199 155/2213 (7.0) 160/2201 (7.3)

200–1000 83/2213 (3.8) 93/2201 (4.2)

>1000 122/2213 (5.5) 148/2201 (6.7)

Median CD4 count (IQR) — cells/mm3‖ 602 (393–827) 607 (410–837)

Nadir CD4 count — no. (%)**

≤200 cells/mm3 1130 (50.7) 1121 (50.5)

>200 cells/mm3 1097 (49.3) 1098 (49.5)

HSIL size at screening — no. (%)**

>50% of anal canal or perianal region  285 (12.8)  282 (12.7)

≤50% of anal canal or perianal region 1942 (87.2) 1937 (87.3)

*  Percentages may not total 100 because of rounding. CDC denotes Centers for Disease Control and Prevention, HIV 
human immunodeficiency virus, and IQR interquartile range.

†  Race and ethnic group were reported by the participant.
‡  Percentages exceed 100% because some participants classified themselves in more than one category.
§  Data were missing for 64 participants in the treatment group and 53 participants in the active‑monitoring group.
¶  Previous treatment of anal high‑grade squamous intraepithelial lesions (HSILs) was an exclusion criterion until the 

adoption of version 8 of the protocol in December 2017.
‖  Data were missing for 6 participants in the treatment group and 12 participants in the active‑monitoring group.
**  This characteristic was a stratification factor at randomization.
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sies from 4257 participants who had received a 
diagnosis of HSIL from the local pathology labo-
ratory confirmed HSIL in 4113 participants 
(96.6%); participants without confirmed HSIL 
remained in the trial and were included in the 
intention-to-treat analysis. Of the 4446 partici-
pants followed after randomization, 4151 (93.4%) 
remained in the trial at the time of trial closure. 
Reasons for trial discontinuation are shown in 
Figure 1.

 Interventions and Follow-up

In the treatment group, the initial treatment was 
office-based electrocautery ablation (primarily 
hyfrecation) in 1862 of 2227 participants (83.6%), 
infrared coagulation in 107 (4.8%), ablation or 
excision under anesthesia in 52 (2.3%), topical 
fluorouracil in 100 (4.5%), and topical imiqui-
mod in 12 (0.5%). More than one method of 
treatment was used initially in 46 participants 
(2.1%), and 48 participants (2.2%) were not 
treated initially. Over the course of the trial, 
1921 participants (86.3%) were treated with one 
therapeutic method, 233 (10.5%) with two 
methods, 33 (1.5%) with three methods, and 
1 (<0.1%) with four methods.

The data and safety monitoring board was 
notified when 32 cases of anal cancer had been 
observed; on data cleaning, 2 cases were deter-
mined to be ineligible (Fig. 1). In consultation 
with the data and safety monitoring board, we 
proceeded with the analysis with 30 cases. Par-
ticipants in the treatment group and the active 
monitoring group contributed a median of 25.3 
and 27.2 months of follow-up, respectively (Ta-
ble 1); the overall median follow-up time was 
25.8 months. The cumulative dropout rates were 
2.8 per 100 person-years in the treatment group 
and 2.2 per 100 person-years in the active-mon-
itoring group. The cumulative nonadherence rate 
in the active-monitoring group was 0.5 per 100 
person-years.

 Primary Outcome

A total of 9 participants in the treatment group 
received a diagnosis of invasive anal cancer, as 
did 21 participants in the active-monitoring 
group. All cases were confirmed on central 
pathological review. The observed rate of pro-
gression to cancer in the treatment group was 
173 per 100,000 person-years (95% confidence 
interval [CI], 90 to 332) of follow-up, as com-

Figure 2. Kaplan–Meier Curve of the Time to Progression to Anal Cancer.

The inset shows the data on an expanded y axis. The shaded areas represent 95% confidence intervals.
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pared with 402 per 100,000 person-years (95% 
CI, 262 to 616) in the active-monitoring group. 
The rate was lower in the treatment group than 
in the active-monitoring group by 57% (95% CI, 
6 to 80; P = 0.03 by log-rank test). The cumulative 
incidence of progression to anal cancer at 48 
months was 0.9% in the treatment group and 
1.8% in the active-monitoring groups. Kaplan–
Meier curves of the time to cancer detection in 
both groups are shown in Figure 2.

A total of 25 participants in the active-moni-
toring group were nonadherent, and the median 
time to nonadherence was 9.0 months (inter-
quartile range, 1.8 to 17.9). An analysis in which 
these participants’ time to cancer detection was 
not censored at the time of nonadherence con-
firmed the findings that treatment reduced anal 
cancer (P = 0.03 by log-rank test).

The characteristics of the participants in 
whom cancer developed are shown in Table S4. 
A total of 8 of 9 participants (89%) who had 
progression to cancer in the treatment group 
were treated with electrocautery and 1 of 9 (11%) 
was treated with infrared coagulation. The pro-
portional-hazards model showed that the time 
to progression to anal cancer was associated 
with lesion size (hazard ratio, 5.26; 95% CI, 2.54 
to 10.87) but not with nadir CD4 count (hazard 
ratio, 1.93; 95% CI, 0.88 to 4.23). The rate of 

progression to anal cancer was 1047 per 100,000 
person-years among participants with a lesion 
size of more than 50% of the anal canal or peri-
anal region and 185 per 100,000 person-years 
among those with a lesion size of 50% or less of 
the anal canal or perianal region.

Adverse Events

Seven serious adverse events that were consid-
ered by the investigators to be related to a trial 
intervention were reported in the treatment 
group, and one such event was reported in the 
active-monitoring group (Table 2). Death oc-
curred in 55 participants in the treatment group 
and 48 participants in the active-monitoring 
group. No deaths were determined by the inves-
tigators to be related to trial interventions. The 
causes of death are shown in Table S5.

Discussion

Anal cancer is among the limited types of can-
cers that are potentially preventable through 
treatment of known cancer precursors. Treating 
cervical HSIL is effective in reducing progression 
to cervical cancer, although data from random-
ized clinical trials are lacking.15 The Minnesota 
Colon Cancer Control Study showed a 67% re-
duction in colon cancer over a period of 24 years 

Table 2. Adverse Events.

Events Treatment Group Active-Monitoring Group

number

Adverse events 683 635

Serious adverse events* 586 568

Trial‑related adverse events† 43 4

Trial‑related serious adverse events‡ 7 1

Skin ulceration due to fluorouracil 1 0

Anal abscess due to electrocautery 1 0

Pain due to electrocautery 1 0

Pain due to treatment under anesthesia 1 0

Pain due to infrared coagulation 1 0

Infection or abscess due to anal biopsy 2 1

*  Shown are all serious adverse events regardless of intervention, as determined by the investigators. P = 0.61 for the 
between‑group difference.

†  Shown are adverse events with a possible, probable, or definite relationship to trial interventions, as determined by the 
investigators.

‡  Shown are serious adverse events with a possible, probable, or definite relationship to trial interventions, as determined 
by the investigators. P = 0.07 for the between‑group difference.
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with polypectomy.27 In this trial, we found that 
participants who had undergone treatment for 
anal HSIL had a rate of progression to anal can-
cer that was nearly 60% lower than those who 
had undergone active monitoring and not re-
ceived treatment. The trial was not designed to 
compare the efficacy of different methods of 
treatment of HSIL; however, most participants 
were treated with electrocautery (primarily hy-
frecation), an office-based procedure that is quick 
and generally has an acceptable adverse-event 
profile.

The rate of progression to cancer among the 
participants in the active-monitoring group, at 
402 per 100,000 person-years, was higher than 
expected on the basis of published estimates 
from cancer–HIV registry matches,6 even after 
accounting for all the trial participants having 
HSIL. This finding may in part reflect early 
cancer detection in our trial; in the absence of 
screening, anal cancer is usually diagnosed after 
the development of symptoms. Consistent with 
this finding, the percentage of stage I or II can-
cers that were diagnosed in the active-monitor-
ing group was higher than that reported in na-
tional data.3 This result may also partially reflect 
the higher proportion of smokers and partici-
pants reporting male-to-male sexual contact than 
in the overall U.S. population of persons living 
with HIV.

Not all anal cancers were prevented through 
HSIL treatment. Similarly, treatment of cervical 
HSIL or colon polyps does not completely elimi-
nate the risk of progression to cervical cancer28-31 
or colon cancer,27 respectively. In the cervix, 
larger lesion size and positive margins are as-
sociated with an increased risk of recurrent HSIL 
after treatment, particularly among women living 
with HIV,32 and progression to cervical cancer.33 
Similarly, a larger lesion size was associated 
with an increased risk of progression to anal 
cancer in our trial. Treatment of anal HSIL is 
particularly challenging in persons living with 
HIV owing to a large lesion burden and number 
as reflected by high rates of HSIL recurrence or 
metachronous disease with currently available 
methods of treatment.34-36 The high rate of anal 
cancer in the treatment group highlights the need 
for more effective HSIL treatment approaches and 
for close follow-up after HSIL treatment. Smok-
ing was common in our population and is a 
modifiable risk factor for anal cancer.

Strengths of the trial include a large, multi-
center, diverse population of participants with 
characteristics that were similar to those of the 
overall U.S. population of persons living with 
HIV.37 Trial procedures were performed by clini-
cians who were well trained in high-resolution 
anoscopy with pretrial qualification and ongo-
ing quality assurance. Central pathological review 
was performed on almost all biopsy samples 
with positive results for HSIL during screening 
and all cases of anal cancer during the trial. The 
treatment approaches in the trial were guided by 
high-resolution anoscopy and selected to repli-
cate those currently used in the community, 
maximizing generalizability. We had high trial 
retention with low nonadherence and dropout 
rates. A limitation of the trial is that our results 
may not be replicated if high-resolution anoscopy 
and treatment are performed by clinicians with 
less training and clinical support.

The high rate of progression from HSIL to 
cancer among persons living with HIV in our 
trial highlights the need for strong prevention 
efforts. HPV vaccination effectively prevents the 
initial acquisition of anal HPV38 and the develop-
ment of anal HSIL in young persons living with 
HIV.39 However, secondary prevention programs 
including treatment of anal HSIL are urgently 
needed for those already exposed to anal HPV. 
Additional research is needed to improve screen-
ing algorithms to identify anal HSIL. High-reso-
lution anoscopy is not a feasible screening tool 
given its cost and limited availability, and both 
anal cytologic analysis and anal HPV testing 
have limitations.40 Expansion of diagnostic and 
therapeutic training programs in the use of high-
resolution anoscopy is also needed.

Our data show that treatment of anal HSIL, 
primarily with office-based electrocautery, sig-
nificantly reduced the risk of progression to anal 
cancer among persons living with HIV who 
were 35 years of age or older. Such treatment 
was associated with a low incidence of serious 
adverse events. Our data provide support for 
the use of screening and treatment for anal 
HSIL as the standard of care for persons living 
with HIV who are 35 years of age or older. Ad-
ditional considerations should include assess-
ment of the effect on quality of life and other 
risk–benefit measures. Our data may also be 
relevant for other groups at increased risk for 
anal cancer.
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