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Summary
Background Gay, bisexual and other men who have sex with men (GBM) living with HIV have a substantially elevated
risk of anal cancer (85 cases per 100,000 person-years vs 1–2 cases per 100,000 person-years in the general
population). The precursor to anal cancer is high-grade squamous intraepithelial lesion (HSIL). Findings
regarding the cost-effectiveness of HSIL screening and treatment in GBM are conflicting. Using recent data on
HSIL natural history and treatment effectiveness, we aimed to improve upon earlier models.

Methods We developed a Markov cohort model populated using observational study data and published literature.
Our study population was GBM living with HIV aged ≥35 years. We used a lifetime horizon and framed our model
on the Australian healthcare perspective. The intervention was anal HSIL screening and treatment. Our primary
outcome was the incremental cost-effectiveness ratio (ICER) as cost per quality-adjusted life-year (QALY) gained.

Findings Anal cancer incidence was estimated to decline by 44–70% following implementation of annual HSIL
screening and treatment. However, for the most cost-effective screening method assessed, the ICER relative to
current practice, Australian Dollar (AUD) 135,800 per QALY gained, remained higher than Australia’s commonly
accepted willingness-to-pay threshold of AUD 50,000 per QALY gained. In probabilistic sensitivity analyses, HSIL
screening and treatment had a 20% probability of being cost-effective. When the sensitivity and specificity of
HSIL screening were enhanced beyond the limits of current technology, without an increase in the cost of
screening, ICERs improved but were still not cost-effective. Cost-effectiveness was achieved with a screening test
that had 95% sensitivity, 95% specificity, and cost ≤ AUD 24 per test.

Interpretation Establishing highly sensitive and highly specific HSIL screening methods that cost less than currently
available techniques remains a research priority.
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Research in context

Evidence before this study
Gay, bisexual and other men who have sex with men (GBM)
living with HIV have a substantially elevated risk of anal
cancer (85 cases per 100,000 person-years vs 1–2 cases per
100,000 person-years in the general population). The
precursor to anal cancer is high-grade squamous
intraepithelial lesion (HSIL). Findings regarding the cost-
effectiveness of HSIL screening and treatment in GBM are
conflicting. However, the two key limitations to earlier work
have been a lack of information on the natural history of
HSIL, and uncertainty around the effectiveness of HSIL
treatment for preventing anal cancer. In 2021, we reported
findings from the Study of the Prevention of Anal Cancer on
anal HSIL natural history among GBM. In 2022, a landmark
clinical trial, the ANal Cancer/HSIL Outcomes Research
(ANCHOR) study, showed that HSIL treatment reduces anal
cancer incidence by 57% in people living with HIV.

Added value of this study
We used this new information to improve upon earlier
models and estimate the cost-effectiveness of HSIL screening
and treatment among GBM with HIV in Australia. We found
that the most cost-effective screening method assessed had
an incremental cost-effectiveness ratio of Australian Dollar
(AUD) 135,800 per quality-adjusted life-year gained. This is
substantially higher than Australia’s commonly accepted
willingness-to-pay threshold of AUD 50,000 per quality-
adjusted life-year gained.

Implications of all the available evidence
Future research priorities should include establishing highly
sensitive and highly specific HSIL screening methods that cost
less than currently available techniques and identifying
methods that reliably select for HSIL at high risk of
progressing to anal cancer.
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Introduction
Early-stage anal cancer is frequently asymptomatic or
mildly symptomatic.1 This, combined with the stigma
associated with anal disease, leads to many newly diag-
nosed individuals presenting with an advanced stage of
disease.1 Treatment of anal cancer is unpleasant and
toxicity can be long lasting, particularly for advanced
tumors requiring high dose chemoradiation.2,3 Although
pooled data from around the world show anal cancer is
rare in the general population (1–2 cases per 100,000
person-years4), gay, bisexual and other men who have
sex with men (GBM) living with HIV have a substan-
tially elevated risk (85 cases per 100,000 person-years4).

Chronic high-risk human papillomavirus (HPV)
infection causes about 90% of anal squamous cell can-
cers5,6 with HPV-16 responsible for approximately 70%
of cases in GBM with HIV.7 The precursor to anal
cancer is high-grade squamous intraepithelial lesion
(HSIL).5,6 Although HSIL usually clears spontaneously
or persists uneventfully, approximately 2 cases per 1000
per year progress to anal cancer.8

Earlier work from the US suggests that HSIL screening
and treatment may be cost-effective in GBM.9,10 Yet,
similar studies from the UK indicate otherwise.11,12 Costs
and resource use are highly context specific. There is also
no consensus on the optimal screening approach. Many
potential anal HSIL screening methods and algorithms are
available,13 including experimental procedures that may
reduce overtreatment of HSIL with a low cancer progres-
sion risk.14 However, the two key limitations to earlier
work have been a lack of information on the natural his-
tory of HSIL, and uncertainty around the effectiveness of
HSIL treatment for preventing anal cancer.15,16
In 2021, we reported findings from the Study of the
Prevention of Anal Cancer (SPANC) on anal HSIL nat-
ural history among GBM.17 In 2022, results from a large
multi-centre clinical trial in the US evaluating the
efficacy of HSIL treatment, the ANal Cancer/HSIL
Outcomes Research (ANCHOR) study, were pub-
lished.18 We aimed to use this new information to
improve upon earlier models and estimate the cost-
effectiveness of HSIL screening and treatment among
GBM with HIV in Australia.
Methods
Target population
Our target population was GBM with HIV aged ≥35
years and living in Australia. Thirty-five years of age is
approximately when anal cancer incidence among GBM
living with HIV begins to diverge from that of GBM
without HIV.4
Screening and treatment for anal HSIL in GBM
with HIV
Currently, HSIL screening and treatment is not
routinely conducted in Australia. Therefore, we
assumed low HSIL screening and treatment proportions
in our modelled control group. Annual screening was
split into two stages: i) initial screening to assess the
likelihood of anal HSIL being present and 2) confir-
matory diagnosis of anal HSIL in those with a positive
initial screening result. Initial screening strategies
evaluated are described in Table 1. Briefly, we assessed a
method with high sensitivity for detecting anal HSIL
www.thelancet.com Vol 32 March, 2023
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Test sensitivity, % Test specificity, %

High-risk HPV DNA testing 96.3 41.8
High-risk HPV mRNA 75.4 69.4
High HPV16/18 viral load 28.9 94.0

Sensitivity and specificity estimates taken from Jin et al.13 High-risk HPV
genotypes include 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 68. High
viral load defined as above 66th percentile. HPV, Human papillomavirus.

Table 1: Sensitivity and specificity of modelled screening methods.

Articles
(high-risk HPV DNA testing), a method with high
specificity (HPV16/18 viral load testing), and a method
with moderate sensitivity and specificity (high-risk HPV
mRNA testing).13 Confirmatory diagnosis involved high
resolution anoscopy and a biopsy to identify HSIL his-
tologically. HSIL treatment was modelled as ablation by
electrocautery.
Decision analytic modelling
A Markov model with an annual cycle was developed to
compare the costs and health outcomes associated with
implementing alternative screening and treatment op-
tions for anal HSIL. The model consisted of mutually
exclusive health states that reflect the natural history of
progressing from no HSIL to anal cancer (Fig. 1). TNM
cancer staging was used to categorise anal cancer as
local (N = 0 and M = 0), regional (N ≥ 1 and M = 0), or
distal (M ≥ 1).19 The main parameters used to inform
this model are shown in Table 2. Individuals entered the
model from a ‘No HSIL’ or ‘HSIL’ health state. They
could either move to an adjacent health state, remain in
their current health state, or die. For those in the ‘HSIL’
state, we assigned probabilities for remaining in the
current state, natural regression, progression to local-
ised anal cancer, and death. Localised and regional anal
cancers could be detected and treated, undetected
without progression, or undetected and progress to next
stage (i.e., regional and distal, respectively). Distal anal
cancers could be detected and treated, or remain
Fig. 1: Markov model structure. HSIL, High

www.thelancet.com Vol 32 March, 2023
undetected. Once cancer treatment was initiated, the
probability of progressing to a more advanced cancer
stage was reduced substantially.

We assumed that all anal cancers would be detected
among patients who underwent screening. The proba-
bility of anal cancer being detected was substantially
lower in those who did not undergo screening. The
probabilities of progressing to a more advanced stage of
anal cancer were calculated using the probability of
cancer being undetected and the distribution of anal
cancer by stage at diagnosis.23 Unpublished data on
mortality rates for males enrolled in the Australian HIV
Observational Database up to March 202229 were used as
the background all-cause mortality. Mortality following
anal cancer diagnosis was informed by survival data
from the US Surveillance, Epidemiology, and End Re-
sults program.23 Australian estimates are lacking.
However, given the similarly high quality of healthcare
in Australia and the US, anal cancer survival rates are
likely to be comparable. Survival probability plotted
against age follows an exponential distribution, there-
fore exponential distributions were fitted to the survival
data assuming a constant hazard (death) rate. The death
rate was calculated from the fitted distribution and
transformed to a probability for each age group and
cancer stage.

We ran the model with a lifetime horizon. Both costs
and quality-adjusted life-years (QALYs) were discounted
at 5% per year in line with Australian government
guidelines.30,31 The model was validated by ensuring our
modelled anal cancer incidence rates without screening
were comparable to recent empirical estimates.4 The
main model outputs were the expected costs and QALYs
per person under different screening strategies. Our
primary outcome was the incremental cost-effectiveness
ratio (ICER). A willingness-to-pay threshold of Austra-
lian Dollar (AUD) 50,000 per QALY gained was used as
this is commonly considered an approximate threshold
beyond which new medical interventions are less likely
to be supported by the Australian government.32,33
-grade squamous intraepithelial lesion.
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Model parameters Baseline Lower estimate Upper estimate Source

Starting distribution

HSIL 0.4730 20

No HSIL 0.5270 20

Annual HSIL screening and treatment uptake

Screening - control 0.0500 0.0000 0.1000 Expert opiniona

Screening - intervention 0.6000 0.4000 0.8000 17,21

Treatment - control 0.1000 0.0000 0.2000 Expert opiniona

Treatment - intervention 0.7500 0.5000 1.0000 Expert opiniona

Annual transition probabilities

Natural regression from HSIL to no HSIL 0.1870 0.1471 0.2336 17

Develop localised cancer from HSIL - control 0.0040 0.0036 0.0044 17,18

Develop localised cancer from HSIL - intervention 0.0017 0.0015 0.0020 18

Progress from no HSIL to HSIL 0.1306 0.0976 0.1696 17

Localised anal cancer detection without screening 0.2000 0.1500 0.2500 22, Expert opiniona

Regional anal cancer detection without screening 0.2500 0.2000 0.3000 22, Expert opiniona

Distal anal cancer detection without screening 0.3000 0.2500 0.3500 22, Expert opiniona

Undetected localised anal cancer progressing to regional anal cancer 0.1000 0.0700 0.1400 Expert opiniona

Undetected regional anal cancer progressing to distal anal cancer 0.1500 0.1000 0.2000 Expert opiniona

Treated localised anal cancer progressing to regional anal cancer 0.0200 0.0024 0.0697 St Vincent’s Hospital, Sydney – Local data

Treated regional anal cancer progressing to distal anal cancer 0.0410 0.0108 0.0973 St Vincent’s Hospital, Sydney – Local data

Distribution of anal cancer by stage at diagnosis 23

Local 0.5293

Regional 0.3472

Distal 0.1234

Annual mortality rate (HIV+) AHOD 2022 – unpublished data

age, years

35–39 0.0016

40–44 0.0015

45–49 0.0024

50–54 0.0042

55–59 0.0055

60–64 0.0082

65–69 0.0116

70–74 0.0177

75–79 0.0334

80–84 0.0575

85+ 0.1306

Annual mortality rate (anal cancer) 23

Local cancer

age, years

35–39 0.0246

40–64 0.0365

65–74 0.0423

75+ 0.0584

Regional cancer

age, years

35–39 0.0857

40–64 0.0795

65–74 0.0754

75+ 0.1236

Distal cancer

age, years

35–39 0.2318

40–64 0.2302

65–74 0.2585

75+ 0.3717

(Table 2 continues on next page)
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Model parameters Baseline Lower estimate Upper estimate Source

(Continued from previous page)

Transition costs (2020 AUD)

HSIL screening 24, Expert opiniona

High-risk HPV DNA testing 125 60 250

High-risk HPV mRNA 150 75 300

High HPV 16/18 viral load 152 75 300

Confirmatory high-resolution anoscopy 266 100 500 24, Expert opiniona

HSIL electrocautery 66.55 30 130 24, Expert opiniona

Workup 1827 900 3600 24

Localised cancer treatment 7825 4000 16,000 24,25, Expert opiniona

Regional cancer treatment 9014 5000 18,000 24,25, Expert opiniona

Distal cancer treatment 14,232 7000 28,000 24,25, Expert opiniona

Annual health state costs (2020 AUD)

No HSIL 15,228 7500 30,000 26

HSIL 15,228 7500 30,000 26

Undetected localised cancer 15,228 7500 30,000 26

Undetected regional cancer 15,228 7500 30,000 26

Undetected distal cancer 15,228 7500 30,000 26

Treated localised cancer 17,540 9000 35,000 24, Expert opiniona

Treated regional cancer 17,467 9000 35,000 24, Expert opiniona

Treated distal cancer 16,670 9000 35,000 24, Expert opiniona

Health state utility

No HSIL/HSIL/Undetected localised cancer 0.75 0.6 0.9 SPANC - unpublished data

Undetected regional cancer 0.66 0.5 0.75 27

Undetected distal cancer 0.52 0.4 0.65 27

Remission 0.71 0.6 0.8 22

Disutility

Screening for HSIL 0.001 0.0005 0.002 28, Expert opiniona

Treating HSIL 0.005 0.001 0.040 28, Expert opiniona

Treating anal cancer 0.007 0.003 0.012 28

HSIL, High-grade squamous intraepithelial lesion; AHOD, Australian HIV Observational Database; AUD, Australian Dollar; HPV, Human papillomavirus; SPANC, Study of the Prevention of Anal Cancer.
aWhere we were lacking data on which to base a model parameter, we relied on the clinical (JJO, RJH, GH), epidemiologic (IMP, FJ, AG, DCB), and health economic (QC, JJO, KH, AN, DCB) expertise of our
authorship group to establish an expert opinion.

Table 2: Markov model inputs.

Articles
Resource use and costs
Our cost-effectiveness analysis was conducted from an
Australian healthcare system perspective where only direct
medical costs were considered. Societal or indirect costs,
such as those associated with productivity losses due to
work absenteeism, were not included. Table 2 shows that
unit costs were extracted from a range of sources including
the Medicare Benefits Schedule,24 Pharmaceutical Benefits
Scheme,25 and published literature.26 Costs for HSIL
screening, HSIL treatment, anal cancer workup, and anal
cancer treatment were considered transition or one-off
costs. The cost of HSIL screening included the cost of
medical consultations with a specialist and the cost of
testing. HSIL treatment costs were based on the current
cost of cervical cauterisation in Australia under the
Medicare Benefits Schedule.24 The costs of cancer workup
and treatment consisted of a series of medical consulta-
tions, tests and medical procedures, consistent with earlier
work.22 For individuals in ‘No HSIL’, ‘HSIL’ and
www.thelancet.com Vol 32 March, 2023
undetected anal cancer health states, the annual cost of
managing HIV was used as the health state cost.26 Health
state costs for treated anal cancer included the cost of
managing HIV plus the cost of continued post-treatment
monitoring. The cost of being in a treated anal cancer
state accounted for the costs associated with a small pro-
portion of people experiencing recurrence.2 All cost items
were in 2020 Australian dollars.
Health outcomes
QALYs were calculated by multiplying the utility weight
associated with a health state by the number of years
lived in that state. Utility weights range between 0 and 1,
with 0 representing death and 1 representing full health.
The utility weights for individuals with and without
HSIL were informed by unpublished analyses from
SPANC which involved study participants completing
SF-36 quality of life questionnaires34 and the SF-36 scores
5
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Screening method

No routine screening

Annual HSIL screening an

Annual HSIL screening an

Annual HSIL screening an

ICER, Incremental cost-effect
hundred. bExtended dominan
more costly than an alterna

Table 3: ICERs (AUD per Q
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converted to SF-6D utility weights.35,36 As HSIL and local-
ised anal cancer are generally asymptomatic, we assumed
these states had the same utility weight as being in the ‘No
HSIL’ state.1 Evidence is lacking on the utility weights of
more advanced anal cancers therefore we assumed utility
weights for colorectal cancer.27 Individuals were assumed
to experience a disutility (i.e., a transient drop in QALYs)
associated with the discomfort of procedures for detecting
and treating HSIL and anal cancer. Each instance of HSIL
screening was assumed to result in a loss of 0.001 QALYs,
and each instance of HSIL treatment was assumed to
result in a loss of 0.005 QALYs. The QALY reduction
associated with cancer treatment (0.007 QALYs per treat-
ment) was informed by a recent systematic review on the
disutility of radiotherapy.28

Sensitivity analyses
Multiple one-way sensitivity analyses were conducted by
varying the values of key model inputs within their
lower to upper range. In probabilistic sensitivity ana-
lyses, we varied multiple key input parameters simul-
taneously across prespecified distributions over 10,000
simulations.

Scenario analysis
Improving HSIL screening technology is an active area
of investigation.13,14 We explored the likely impact of
improving the sensitivity and specificity of the HSIL
screening methods used in our base-case analyses. This
involved assuming a screening test sensitivity of 95%
and varying specificity (between 55 and 95%) and cost
(between AUD 75–300 per test). We also assumed a
screening test specificity of 95% and varied sensitivity
(between 55 and 95%) and cost (between AUD 75–300
per test).

Software
Modelling was performed in TreeAge Pro 2021 Version
R2.1 (TreeAge Software, Williamstown, Massachusetts).

IRB approval
This project has been approved by UNSW Sydney
Human Research Ethics Committee (Approval number
HC200365).
Cost, AUD QALYs Increm

258,763 12.6860

d treatment - High HPV16/18 viral load 261,288 12.7031 Domin

d treatment - High-risk HPV mRNA 262,485 12.7134 3722

d treatment - High-risk HPV DNA testing 263,061 12.7067 Domin

iveness ratio; AUD, Australian dollar; QALY, Quality adjusted life-year; HPV, Human papillo
ce occurs when an intervention is less effective and has a higher ICER than an alternative in
tive intervention.

ALY gained) for base-case analyses.
Role of the funding source
No specific funding was received for this analysis.

Results
Model validation
Our modelled anal cancer incidence rate without
routine HSIL screening was 231 per 100,000 person
years. This is comparable to recent empirical estimates
of anal cancer incidence among GBM with HIV which
range between 18 and 271 per 100,000 person years.4

Given anal cancer incidence increases sharply with age
among GBM with HIV,4 the HIV population in
Australia is rapidly aging,37 and our study population
excluded GBM with HIV aged <35 years, we considered
it appropriate that our baseline incidence rate was to-
wards the higher end of this range.

Base-case analyses
Modelled anal cancer incidence rates were greatly
reduced following implementation of HSIL screening
and treatment, with higher sensitivity HSIL screening
methods leading to lower incidence rates (Table 1 and
Supplementary Table S1). The costs and QALYs asso-
ciated with each HSIL screening strategy are presented
in Table 3. With a willingness-to-pay threshold at AUD
50,000 per QALY gained, screening and treating HSIL
was not cost-effective with any screening method
modelled. Relative to no screening, high-risk HPV
mRNA testing had an ICER of AUD 135,800 per QALY
gained. High-risk HPV mRNA testing dominated both
high HPV16/18 viral load (extended dominance) and
high-risk HPV DNA testing (absolute dominance).

Sensitivity analyses
The tornado diagram in Fig. 2 displays the results for
our one-way sensitivity analyses. The base-case ICER
assumed the same sensitivity and specificity as high-risk
HPV mRNA screening (75.4% and 69.4%, respectively).
None of our parameters, when varied within their
sensitivity analysis range, lead to the ICER dropping
below AUD 50,000 per QALY gained. The parameter
that influenced the ICER most was the initial screening
test sensitivity. Higher sensitivity led to improved cost-
effectiveness. The utility of no HSIL/HSIL/localized
ental Cost, AUD Incremental QALYs ICER – AUD/QALY gaineda

ated (extended dominanceb)

0.0274 135,800

ated (absolute dominancec)

mavirus; HSIL, High-grade squamous intraepithelial lesion. aRounded to nearest
tervention. cAbsolute dominance occurs when an intervention is less effective and

www.thelancet.com Vol 32 March, 2023
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Fig. 2: Tornado diagram for one-way sensitivity analyses of key model parameters. The base-case ICER assumed the sensitivity and
specificity of high-risk HPV mRNA screening (75.4% and 69.4%, respectively). Light/dark grey bars indicative of sensitivity values below/above
base-case. AUD, Australian dollar; HSIL, High-grade squamous intraepithelial lesion; ICER, Incremental cost-effectiveness ratio; QALY, Quality
adjusted life-year.

Articles
anal cancer stages also had a substantial impact on the
ICER with higher estimated utility leading to HSIL
screening and treatment being more cost-effective.
Other parameters had a smaller impact on the ICER.

The probability that HSIL screening and treatment
would be cost-effective at different willingness-to-pay
thresholds is presented in Supplementary Fig. S1. The
probability of being cost-effective at a willingness-to-pay
threshold of AUD 50,000 per QALY gained was 20%.
Although our key model inputs could vary within wide
ranges, HSIL screening and treatment had a low (<30%)
probability of being cost-effective even at willingness-to-
pay thresholds substantially higher than AUD 50,000
per QALY gained.

Scenario analyses
Fig. 3 illustrates our scenario analysis results. In the
best-case scenario, initial HSIL screening had a sensi-
tivity of 95%, a specificity of 95%, and a cost of AUD 75
per test (while holding all other parameters at their base-
case value). Under this scenario, the ICER remained
above AUD 50,000 per QALY gained (AUD 61,500 per
QALY gained). Only with a sensitivity of 95%, specificity
of 95%, and cost ≤ AUD 24 per test did HSIL screening
and treatment become cost-effective.
www.thelancet.com Vol 32 March, 2023
Discussion
Despite the ANCHOR study demonstrating that HSIL
treatment effectively reduces anal cancer incidence in
people living with HIV,18 our analysis shows that HSIL
screening and treatment in GBM with HIV ≥35-years-
old is not likely to be a cost-effective in Australia using
currently available screening tests. This result was
consistent across a broad range of sensitivity analyses.
Scenarios that assumed greater sensitivity and speci-
ficity of HSIL screening than currently available
methods improved the cost-effectiveness of routine
HSIL screening and treatment but still did not achieve
cost-effectiveness. We estimate that an initial screening
approach with 95% sensitivity and 95% specificity would
become cost-effective at a cost of ≤ AUD 24 per test.

Our findings align with studies on the cost-
effectiveness of HSIL screening and treatment among
GBM with HIV in the UK.11,12 US studies have found
contrasting results. This is probably because they
assumed much higher rates of HSIL progression to
cancer.9,10 All models published to date, including our
own, have shown that HSIL screening and treatment is
not cost-effective when low rates of HSIL progression
are assumed. Goldie et al.9 and Deshmukh et al.10 based
their core estimates of HSIL progression (approximately
7
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Fig. 3: ICERs under various scenarios for initial screening test sensitivity, specificity, and cost: A) assumes 95% sensitivity and B) assumes
95% specificity. Vertical dashed line represents our assumed willingness-to-pay threshold (AUD 50,000 per QALY gained). AUD, Australian
dollar; ICER, Incremental cost-effectiveness ratio; QALY, Quality adjusted life-year.
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5% of cases per year progressing to anal cancer) on
simulation models derived on what would be required
given documented HSIL prevalence and anal cancer
incidence rates. Karnon et al.11 and Czoski-Murray
et al.,12 on the other hand, used observational data to
estimate progression rates of 0.14% per year for men
aged 36–45 years and 0.45% per year for men aged
greater than 45 years. We used an estimated progression
rate of 0.4% per year in our study based on the control
group in the ANCHOR trial,18 which was consistent with
data from SPANC.17 When we used a progression rate of
5% per year in our models, ICERs for all the screening
approaches we tested dropped below AUD 50,000 per
QALY gained compared with no intervention (results
not shown).

Despite the poor cost-effectiveness of HSIL
screening and treatment for preventing anal cancer,
there is reason to be optimistic about the future health
www.thelancet.com Vol 32 March, 2023
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burden of anal cancer among GBM. Firstly, evidence
suggests that HPV genotyping and evaluation of
methylation markers may help identify HSIL at high
risk of cancer progression.8,14 This could lead to sub-
stantially reduced overtreatment of HSIL in a screening
program leading to a more favourable cost-effectiveness
equation. Secondly, HPV vaccination for boys was added
to Australia’s national vaccination program in 2013.38

Vaccination against HPV 6/11/16/18 has been shown
to reduce rates of anal intraepithelial neoplasia by more
than 50% among GBM aged 16–26 years.39 It is antici-
pated that routine vaccination against high-risk HPV
genotypes in boys will begin to substantially reduce anal
cancer rates within the next 20 years, similar to what has
been predicted for routine HPV vaccination in girls and
future cervical cancer rates.40

An important limitation of this study was the lack of
supporting evidence for some of our transition probabili-
ties, quality-of-life weights, and costs. We had to make
several assumptions, usually based on local unpublished
data, extrapolation from other patient populations (e.g.,
patients with colorectal cancer), or expert opinion.
Although our ICERs were not overly sensitive to variation
in these parameters, stronger empirical data would in-
crease confidence in our results. Further, strong empirical
data stratified by age would allow more detailed modelling
of HSIL screening and treatment. It is likely that HSIL
screening and treatment is more cost-effective in older
GBM with HIV due to their increased risk of anal cancer.

HSIL screening and treatment in GBM living with
HIV is not likely to be a cost-effective means of pre-
venting anal cancer in Australia with current screening
technology. Our model findings are consistent with
those from other high-income settings when compara-
ble estimates of HSIL progression to cancer are used.
Future research priorities should include establishing
highly sensitive and highly specific HSIL screening
methods that cost less than currently available tech-
niques and identifying methods that reliably select for
HSIL at high risk of progressing to anal cancer. Accu-
rate surveillance of anal cancer rates must also continue
as it is expected there will be an HPV-vaccine associated
decline in incidence within the next 20 years.
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