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Background. Antiretroviral therapy (ART) used as preexposure prophylaxis (PrEP) by human immunodeficien-
cy virus (HIV)-seronegative individuals reduces the risk of acquiring HIV. However, the population-level impact and
cost-effectiveness of using PrEP as a public health intervention remains debated.

Methods. We used a stochastic agent-based model of HIV transmission and progression to simulate the clinical
and cost outcomes of different strategies of providing PrEP to men who have sex with men (MSM) in New South
Wales (NSW), Australia. Model outcomes were reported as incremental cost-effectiveness ratios (ICERs) in 2013
Australian dollars per quality-adjusted life-year gained (QALYG).

Results. The use of PrEP in 10%-30% of the entire NSW MSM population was projected to cost an additional
$316-$952 million over the course of 10 years, and cost >$400 000 per QALYG compared with the status quo. Tar-
geting MSM with sexual partners ranging between >10 to >50 partners within 6 months cost an additional $31-$331
million dollars, and cost >$110 000 per QALYG compared with the status quo. We found that preexposure prophy-
laxis is most cost-effective when targeted for HIV-negative MSM in a discordant regular partnership. The ICERs

ranged between $8399 and $11 575, for coverage ranging between 15% and 30%, respectively.

Conclusions.

Targeting HIV-negative MSM in a discordant regular partnership is a cost-effective intervention.

However, this highly targeted strategy would not have large population-level impact. Other scenarios are unlikely to

be cost-effective.
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There is increasing interest in the use of preexposure
prophylaxis (PrEP) with antiretroviral medications to
prevent the acquisition of human immunodeficiency
virus (HIV). The efficacy of PrEP has been demonstrat-
ed in 4 randomized controlled trials: the iPrEX trial [1],
the Partners PrEP study [2], the TDF2 Study [3], and
the Bangkok Tenofovir Study [4]. The iPrEX trial
randomly assigned 2499 HIV-seronegative men
and transgender women who have sex with men to re-
ceive a combination of 2 oral antiretroviral drugs,

Received 22 July 2013; accepted 16 December 2013; electronically published 2
January 2014.

Correspondence: Karen Schneider, BSc (Hons), MPH, PhD, Kirby Institute for In-
fection and Immunity in Society, CFl Bldg, Corner of Boundary and West Streets,
Darlinghurst, Sydney, NSW 2010, Australia (karen.schneider@unswalumni.com).

Clinical Infectious Diseases  2014;58(7):1027-34

© The Author 2014. Published by Oxford University Press on behalf of the Infectious
Diseases Society of America. All rights reserved. For Permissions, please e-mail:
journals.permissions@oup.com.

DOI: 10.1093/cid/cit946

emtricitabine and tenofovir disoproxil fumarate (FTC-
TDEF), or placebo once daily. This study reported a 44%
reduction in HIV incidence among the FTC-TDF group
[1]. The Partners PrEP study randomized 4758 serodis-
cordant heterosexual couples to TDF, FTC-TDF, or pla-
cebo once daily. Baeten and colleagues reported a 75%
reduction in HIV incidence among the FTC-TDF
group—with medication in use 92.1% of the total follow-
up time [2]. The TDF2 Study randomly assigned 1219
HIV-seronegative sexually active heterosexual men and
women to receive either FTC-TDF or a matching place-
bo once daily. In this study, FTC-TDF, taken orally once
daily, decreased the rate of HIV infection by 62% [3].
The Bangkok Tenofovir Study randomized 2413 inject-
ing drug users to receive TDF or placebo once daily,
with the TDF arm having a 48.9% reduced risk of
HIV infection [4].

On the basis of these findings, PrEP with FTC-TDF
or TDF is being recommended for wider use for the

HIV/AIDS e CID 2014:58 (1 April) e 1027

Downl oaded from https://acadeni c. oup. confcid/article-abstract/58/7/1027/ 412633
by Bayside Heal th user
on 27 June 2018


mailto:karen.schneider@unswalumni.com
mailto:journals.permissions@oup.com

prevention of HIV infection [5, 6]. However, the cost-effective-
ness of PrEP in a real-world setting remains undecided. The
incremental cost-effectiveness ratio (ICER) for PrEP among
high-risk men who have sex with men (MSM) in the United
States has ranged between $31 970 per quality-adjusted life
year gained (QALYG) (2007 US dollars) [7] and $298 000 per
QALYG (2006 US dollars) [8]. Such modeled analyses remain
highly sensitive to several real-world variables. These include
the level of uptake and adherence among high-risk groups,
the risk of resistance and toxicity, behavioral disinhibition,
and drug costs. The objective of this study was to weigh the
uncertainties surrounding PrEP in a real-world setting and de-
termine in what clinical, epidemiologic, and economic circum-
stances PrEP is likely to be most cost-effective.

Methodology

We studied HIV transmission in New South Wales (NSW),
Australia. New South Wales has approximately 350 annual
HIV notifications with 80% of newly acquired HIV infections
attributed to MSM [9, 10]. The HIV epidemic in NSW is thus
similar to epidemics in other high-income settings, for example
in the United States, the United Kingdom, and the Netherlands.
The epidemic in NSW also broadly reflects the characteristics of
HIV transmission in Australia generally. The Australian surveil-
lance system does not report prevalence; however studies esti-
mate that approximately 10% of MSM in NSW are infected
with HIV [11]. Periodic surveys report high levels of HIV testing
and treatment, with 60%-80% of men surveyed currently taking
antiretroviral treatment [12]. Men who have sex with men in
NSW are highly knowledgeable about HIV and practice a num-
ber of risk-reduction behaviors based on the disclosure of HIV
serostatus to partners [12]. Further population and epidemio-
logical details are provided in the Supplementary Data and in
our previous studies [13-15].

Model Summary

We used a stochastic agent-based model of HIV transmission
and progression to assess the effectiveness and cost-effective-
ness of PrEP for HIV prevention among MSM living in
NSW, Australia. We projected estimates of incidence, preva-
lence, health outcomes, and healthcare costs according to vari-
ous PrEP-based interventions over a 10-year time horizon. We
assumed a health provider perspective and discounted costs and
health outcomes at 3.0% annually.

The model tracks HIV transmission within 60 000 men and
is informed by extensive epidemiological, behavioral, and clin-
ical data. It simulates the formation of, sexual activity within,
and breakup of regular, casual, and group partnerships in the
population. The model updates variables describing infection
and disease status of HIV, disease progression, treatment status,
sexual activity level, partnership availability, and current sexual

partners of each individual in daily time-steps. Within the
model, the characteristics associated with the type of sexual en-
counter determine the probability of HIV transmission.

We used this model previously to investigate other HIV inter-
ventions such as vaccination and increases in HIV diagnostic
testing [13-15]. These studies provide extensive technical details
of the model, including model parameter values and the calibra-
tion of the model to the HIV epidemic in NSW. We modified
the model to incorporate PrEP interventions, the development
of drug-resistant HIV due to PrEP, and the use of antiretroviral
therapy (ART) regimens incorporating PrEP drugs. These mod-
ifications do not change the calibration of the model or the as-
sociated parameter values for 1996-2010 or the status quo
simulation for projections over 2011-2020 in our previous
work [13-15]. Table 1 presents the key model parameters for
PrEP and the development of drug resistance. We provide
further technical details of the model as Supplementary Data
(Section 1).

Modeling PrEP-Based Interventions

We investigated the impact of PrEP interventions by assigning a
proportion of HIV-negative or undiagnosed MSM to be taking
PrEP in a number of theoretical simulated scenarios. These sce-
narios were based on available trial data and plausible assump-
tions. The scenarios we investigated include prioritizing PrEP
for 10%-30% of the general MSM population, 15%-30% of
MSM with >10-50 sexual partners per 6 months, and 15%-
30% of HIV-negative MSM in discordant regular partnerships.
Although Australia is a high-income country and could poten-
tially afford PrEP for the entire HIV-negative MSM population,
we assumed a maximum coverage of 30% based on studies
of willingness to use PrEP and informal PrEP use among
MSM [34, 35].

Opverall, the iPrEX trial observed a 44% reduction in the prob-
ability of acquiring HIV (73% among fully adherent partici-
pants and >90% for those with detectable drug) [1]. Among
individuals in the model who are adherent and therefore have
detectable drug, we assumed a PrEP efficacy of 95% against
wild-type virus and 40% against PrEP-drug resistant virus
(based on the iPrEX trial results for those with detectable
drug and the efficacy overall [1]). We assumed PrEP provided
no protection for those with poor adherence and therefore un-
detectable drug. The base case analysis assumes that 75% of
MSM taking PrEP have detectable drug in each scenario, repre-
senting a 75% probability of adherence among MSM taking
PrEP. We carried out sensitivity analyses varying the probability
of adherence between 40% and 90%.

To date, PrEP studies have not identified any significant safe-
ty concerns associated with daily use of FTC-TDF and so we
have not considered toxicity and drug-related adverse events
in our model [1, 2, 36]. Behavioral disinhibition is an additional
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Table 1. Summary of Model Parameters

Base Case Value (Range Used

Parameter in Sensitivity Analysis) Source
PrEP and drug resistance parameters
Proportion of those on ART taking PrEP drugs Increases from e
1996 to 2010
Efficacy of PrEP
For PrEP users with detectable drug level against wild-type virus 0.95 [P
For PrEP users with detectable drug level against drug-resistant virus 04 Assumption
For PrEP users with undetectable drug level 0 Assumption

Probability of developing drug resistance
People taking PrEP who have detectable drug level and who become infected with HIV

2% per day

Assumption®

People with wild-type virus who begin ART 5% per year [17-20]¢

People with reservoirs of drug resistance who begin ART 0.27% per day 17,21, 22]°
Probability of those with PrEP-induced drug resistance reverting back to wild type 0.27% per day 17, 23, 241°
Per-act transmissibility of drug-resistant virus relative to wild type 0.4-0.85 117, 25-27]
Infection progression time for people with drug-resistant virus relative to those 1-1.25 Assumption®

with wild type
Probability of men with detectable drug level (adherence) 75% (40%—90%) Assumption
Reduction in condom use with male partners due to PrEP 0% (25%—75%) Assumption
Utility

Noninfected 1.0 Assumption

CD4* >500 cells/ul 0.935 (0.88—0.97) [28-32]

CD4* 350-499 cells/ul
CD4* 200-349 cells/uL
CD4* <200 cells/ul
Costs, annual
HIV-negative or HIV-positive and undiagnosed men
PrEP drug cost
Monitoring cost
HIV-positive men
Drug cost: first-line
Drug cost: second-line
Drug cost: third-line
Drug cost: fourth-line
Medical at CD4* > 500 cells/ul
Medical at CD4* 350-499 cells/ulL
Medical at CD4* 200-349 cells/ul
Medical at CD4* < 200 cells/ulL
Discounting
Costs, outcomes, %

0.935 (0.78-0.97)
0.818 (0.78-0.94)
0.702 (0.70-0.87)

$9,696.97 ($3000—$12 000)
$765.00

$10685 ($6945—$14 424)
$19364 ($12587-$26 142)
$31411 ($20417—-$42 405)
$28 162 ($18305—-$38019)

$3097 ($1274-$7642)
$4402 ($1473-11672)
$4762 ($1833-12 032)
$7883 ($2465-42 400)

3%, 3% (0%, 0%;
50/0, 5%; 570, O%)

PBS item: 6468K
h

Abbreviations: ART, antiretroviral therapy; HIV, human immunodeficiency virus; PBS, Pharmaceutical Benefits Scheme; PrEP, preexposure prophylaxis.

@ The proportion of treated men on PrEP is based on data from the Australian HIV Observational Database [16]. The probability of taking PrEP increased from 10% in
2002 to 56% in 2010. From 1996 to 2002, we assumed a probability of 10% (equal to the probability on 2002). See Supplementary Data, Section 1, for further details.

® This value is based on the estimated efficacy in the iPrEX trial for men who have sex with men (MSM) with detectable drug levels [1].

©We assume a high probability of development of resistance in MSM who become infected while having detectable PrEP drug levels. This assumption is based on
(1) the rate that nucleoside reverse transcriptase inhibitor (NRTI, particularly zidovudine)-resistant strains developed during the era of monotherapy (1987-1991) [27,
33]; (2) the high viral load during acute HIV infection; and (3) the high level of selection pressure due to the presence of detectable drug level.

9 This value is based on clinical trial data for the proportion of people on first-line ART who select for drug-resistant mutations each year and acquire drug-resistant

strains [17-20]. We assume the same rate for all regimen lines/classes.

¢ This proportion is equivalent to a 1 in 365 probability per day of developing drug resistance.
f Based on single-class resistance to NRTIs [17, 25-27].

9 \We assume a slower progression for people with majority-resistant viral strains.

" See Supplementary Data, Section 2, for further detail on cost breakdown.
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concern with PrEP; however, there is no conclusive evidence
that PrEP causes an increase in high-risk sexual behavior [1,
36, 37]. Therefore, we assumed no change in increased partners
or unsafe sex in our base case analyses. However, we investigat-
ed its impact in sensitivity analysis by simulating scenarios with
25%-75% reductions in condom use in partnerships where 1
partner is taking PrEP.

Cost and Utility Assumptions

We estimated the annual operating cost of providing PrEP in-
terventions to MSM living in Australia using a health provider
perspective. For uninfected individuals receiving PrEP in the
model, patient monitoring costs were based on the current Cen-
ters for Disease Control and Prevention recommendations [38].
These include HIV antibody testing and screening for sexually
transmitted infections every 2-3 months and monitoring serum
creatinine levels every 3 months. We based the cost of PrEP on
the most recently published dispensed price for maximum
quantity (DPMQ) of tenofovir with emtricitabine on the Phar-
maceutical Benefits Scheme website [39]—with costs associated
with receiving PrEP adjusted according to an individual’s ad-
herence level in the model.

The model also includes the cost of HIV-related medical care
and treatment after infection. Published DPMQs on the PBS
website [40] informed the cost of ART (we did not consider spe-
cial pricing arrangements). The S100 Highly Specialized Drugs
private cost figures were used for all ART costs in the base case
analysis. It is acknowledged that prescribing behavior varies
substantially and therefore sensitivity analysis is conducted on
all ART cost estimates. We estimated first, second, third, and
subsequent lines of ART to cost $10 685, $19 364, $31 411,
and $28 162, per patient per year, respectively. In addition,
the Medicare Benefits Schedule [41] and National Hospital
Cost Data Collection cost weights [42] were used to estimate
the cost of routine medical and laboratory testing and hospital-
ization costs. We estimated healthcare use from the literature
and therapeutic guidelines. For the complete detail on all cost
inputs, please refer to the Supplementary Data, Section 2.

There are several studies reporting quality of life estimates for
people living with HIV and AIDS. The work of Tengs and Lin is
commonly cited for utility estimates [28]. The authors conduct-
ed a meta-analysis and report pooled utility estimates of 0.70 for
patients with AIDS, 0.82 for patients with symptomatic HIV,
and 0.94 for asymptomatic HIV patients. In our base case
analysis, the health states “CD4" >500 cells/uL” and “CD4"
350-499 cells/uL” were mapped to the utility for asymptomatic
infection, “CD4" 200-349 cells/uL” to symptomatic infection,
and “CD4" <200 cells/uL” to AIDS. Due to the large variations
in estimates of utility scores, we also performed a sensitivity
analysis of quality of life estimates from a variety of literature
sources [29-32].

RESULTS

Preexposure Prophylaxis for the General MSM Population
In the absence of PrEP, we estimate 2388 new infections to
occur among MSM in NSW during the next 10 years (Table 2).
As illustrated in Figure 1, the results from our analysis demon-
strate the use of PrEP to have potential for reducing the inci-
dence of HIV in the general MSM population (Figure 1).
PrEP in 30% of the MSM population reduced the number of
new infections to 1670, accounting for a 30.1% reduction in
incidence, and accumulated 2142 additional QALYs.
Although PrEP has potential for averting a considerable pro-
portion of new infections among the MSM population, it is ex-
pensive. As the percentage of MSM taking PrEP increased, the
costs associated with medical treatment and care rose. The use
of PrEP in 10%-30% of the entire NSW MSM population was
projected to cost an additional $316-$952 million over the next
10 years, resulting in ICERs of >$400 000 per QALYG com-
pared with the status quo.

Preexposure Prophylaxis for Groups at Higher Risk of Infection
Targeting MSM at higher risk of infection improved the cost-ef-
fectiveness of PrEP (Figure 2). We found that targeting MSM
with sexual partnerships ranging between >10 to >50 partners
within 6 months reduced the cost considerably compared to tar-
geting the entire MSM population. The incremental cost of
these strategies ranged between approximately $31 and $331
million. However, these strategies were also associated with
lower effectiveness. The QALYG ranged between 228 and
1503 and averted between 82 and 535 infections over the course
of 10 years. Consequently, the ICERs for these strategies re-
mained >$110 000 per QALYG—above what is considered to
be cost-effective for Australian settings.

We found that targeting HIV-negative men in a discordant
regular partnership was the most cost-effective of all the strate-
gies analyzed (Figure 2). The incremental cost of providing
PrEP to 15%-30% of HIV-negative men in discordant partner-
ships ranged between approximately $4.4 million and $12.3
million over 10 years. The infections averted and QALYG
from 30% coverage of men in discordant partnerships is similar
to that gained when targeting 10%-20% of the MSM population
(Table 2). As a result, these strategies have extremely cost-
effective ICERs, ranging between $8399 and $11 575, for 15%
and 30%, respectively, of HIV-negative men in discordant reg-
ular partnerships taking PrEP.

Sensitivity Analysis

In sensitivity analysis, we found the cost of PrEP had a large in-
fluence on the cost-effectiveness of PrEP (Supplementary Data,
Section 3). For the Australian setting, we estimate the cost of
TDF/FTC-based PrEP to be $9597 per person-year. With this
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Table 2. Incremental Cost-effectiveness of Preexposure Prophylaxis Strategies Over a 10-Year Time Horizon
Incremental
Cost-
effectiveness
Infections Total Cost, Incremental (Incremental
Infections Averted AUD Cost QALYs QALYG $/QALYG)
Scenario (Undiscounted) (Undiscounted) (Discounted) (Discounted) (Discounted) (Discounted) (Discounted)
Status quo (no PrEP) 2388 $817 951 923 487 952
Targeting entire MSM population
10% of MSM start PrEP 2168 221 $1133834739 $315882816 488557 605 $521 848
20% of MSM start PrEP 1876 512 $1448968232 $631016309 489429 1477 $427 149
30% of MSM start PrEP 1670 718 $1770146281 $952 194358 490094 2142 $444 559
Targeting MSM with multiple sexual partnerships
15% of MSM with >10 2085 303 $984 003011 $166051088 488874 922 $180 146
partners per 6 mo start PrEP
15% of MSM with >20 2115 274 $946 049221 $128097298 488830 878 $145960
partners per 6 mo start PrEP
15% of MSM with >50 2306 82 $848568951 $30617028 488180 228 $134 185
partners per 6 mo start PrEP
30% of MSM with >10 1853 535 $1149063799 $331111876 489455 1503 $220252
partners per 6 mo start PrEP
30% of MSM with >20 1907 481 $1073427953 $255476030 489347 1395 $183195
partners per 6 mo start PrEP
30% of MSM with >50 2178 211 $882823962 $64872039 488523 571 $113673
partners per 6 mo start PrEP
Targeting MSM in discordant regular partnerships
15% of HIV-negative men in 2221 167 $822374587  $4422664 488479 527 $8399
discordant regular partnerships
start PrEP
30% of HIV-negative men in 2034 354 $830301331 $12349408 489019 1067 $11575
discordant regular partnerships
start PrEP

Abbreviations: AUD, Australian dollar; HIV, human immunodeficiency virus; MSM, men who have sex with men; PrEP, preexposure prophylaxis; QALYG, quality-

adjusted life-years gained; QALYs, quality-adjusted life-years.

cost, we projected the use of PrEP in 10%-30% of the entire
NSW MSM population (adherence 75%) would cost an addi-
tional $316-$952 million over the next 10 years and resulted
in ICERs of >$400 000 per QALYG compared with the status
quo. If the cost of TDF/FTC-based PrEP falls to prices similar
to those of commonly used first-line antiretroviral therapies
(approximately $3000 per person-year), the budget impact
dropped to $112-$338 million over the next 10 years and result-
ed in ICERs ranging between $157 911 and 185 851 per QALYG
for coverage of 30% and 10%, respectively. Furthermore, at this
lowered PrEP price, targeting 15% of MSM in discordant regu-
lar partnerships became a cost-saving strategy.

Other than the expense associated with PrEP, adherence and
behavioral disinhibition are the primary concerns with the in-
troduction of PrEP [43, 44]. In 1-way sensitivity analysis, a re-
duction of condom use of 75% in partnerships where 1 partner
is taking PrEP increased the ICER of the most cost-effective
strategy (15% coverage in discordant regular partnerships)

from $8399 to $18 382. Reducing adherence from 75% to 40%
reduced the ICER from $8399 to $7078.

DISCUSSION

This study suggests that PrEP could reduce the incidence of HIV
among MSM living in Australia. Preexposure prophylaxis target-
ed for 30% of the MSM population reduced the number of new
infections from 2388 to 1670, accounting for a 30.1% reduction in
incidence over 10 years. However, based on the current treatment
and monitoring cost of TDF-FTC-based PrEP and HIV-related
medical care and treatment after infection, we estimated that
PrEP for 10%-30% of the entire NSW MSM population to cost
>$400 000 per QALYG. Therefore, from the Australian cost-
effectiveness perspective, providing PrEP to the general MSM
population is not cost-effective. Targeting a smaller group of
MSM at higher risk of infection improves the cost-effectiveness
of PrEP. The most cost-effective strategies targeted HIV-negative
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Figure 1. Mean change in annual human immunodeficiency virus (HIV)

incidence if a proportion of HIV-negative men who have sex with men
start using preexposure prophylaxis. Abbreviation: PrEP, preexposure
prophylaxis.

men in a discordant regular partnership; ICERs ranged between
$8399 and $11 575 per QALYG for coverage ranging between
15% and 30%, respectively.

The findings in this study are dependent on several unknown
assumptions. At present, real-world data on changed safe-sex be-
haviors and adherence among people taking PrEP is lacking.
These data are critical for accurately assessing the cost-effectiveness
of PrEP. Our base case analysis assumed 75% adherence, and no
change to safe sex practices. Whether or not this reflects reality
remains unknown. Condom use reductions did not have a sub-
stantial impact on the model. A reduction of condom use of
75% in partnerships where 1 partner is taking PrEP increased
the ICER of the most cost-effective strategy (15% coverage in
discordant regular partnerships) from $8399 to $18 382. Al-
though proportionally this is a considerable increase, the
ICER remains cost-effective. This is primarily due to the high
level of PrEP effectiveness assumed in men with detectable
drug levels and the high level of adherence to PrEP in our
model population. For example, if we had 75% adherence, but
100% reduction in condom use, there would be little change in
new infections as we assumed PrEP has 95% efficacy against
wild-type virus. However, it is important to note that whereas
our model appears to be insensitive to a reduction in condom
use, the model does not take into account a reduction in con-
dom use among the wider MSM population not taking PrEP or
the cost and utility associated with the transmission of other
sexually transmitted infections. In addition, poor adherence in
combination with a reduction of condom use would have a sig-
nificant impact on incidence. Therefore, we emphasize that
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o? ICER threshold: $200 00

$60 00 00 000 -
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Incremental effect (QALYG)

L

Figure 2. The incremental cost-effectiveness plane. 1, 10% men who
have sex with men (MSM); 2, 20% MSM; 3, 30% MSM; 4, 15% MSM
with >10 partners per 6 months; 5, 15% MSM with >20 partners per 6
months; 6, 15% MSM with >50 partners per 6 months; 7, 30% MSM
with >10 partners per 6 months; 8, 30% MSM with >20 partners per 6
months; 9, 30% MSM with >50 partners per 6 months; 10, 15%
HIV-negative men in discordant regular partnerships; 11, 30% HIV-
negative men in discordant regular partnerships. Abbreviations: AUD,
Australian dollar; ICER, incremental cost-effectiveness ratio; QALYG, qual-
ity-adjusted life-year gained.

ongoing risk-reduction counseling during visits to healthcare
professions during PrEP monitoring remains important.

Previous cost-effectiveness studies and the current study
demonstrate that PrEP is most cost-effective when targeting
MSM at high risk of infection and PrEP is least cost-effective
when targeting the general MSM population. Our study sug-
gests it is not cost-effective to target MSM based solely on the
number of sexual partnerships they have. We found that target-
ing MSM with sexual partnerships ranging between >10 and
>50 partners within 6 months reduced the overall cost com-
pared to targeting the entire MSM population but still generated
ICERs >$110 000 per QALYG. We suggest reaching higher-risk
MSM through targeting of HIV-negative men in a discordant
regular partnership.

Our modeling analysis has limitations. Although there is a
large amount of data describing the sexual behavior of MSM
in NSW, translating these data into appropriate parameter val-
ues is difficult, particularly for those describing group sex, se-
rosorting, strategic positioning, and sexual behavior within
regular partnerships. However, we were able to represent
these behaviors while also accurately reflecting the trends in
HIV epidemiology up to 2010. We do not capture variations
in PrEP use over time. Men with undetectable drug levels
may increase their adherence at times of higher risk and receive
some protection from PrEP, making it more cost-effective.

1032 o CID 2014:58 (1 April) e HIV/AIDS

Downl oaded from https://acadeni c. oup. confcid/article-abstract/58/7/1027/ 412633
by Bayside Heal th user
on 27 June 2018



Parameters describing the development of drug resistance are
also highly uncertain, particularly the efficacy of PrEP against
majority-resistant viral strains. We saw only minimal levels of
resistance develop. However, due to the reduced viral fitness
and the high testing rate in the model population, our results
will be robust to variations in the level of drug resistance in
the population. Data describing the exact proportion of MSM
on each ART regimen are difficult to obtain, and demarcating
regimen lines or class stages is complex. This could affect our
overall annual cost estimates for ART provision due to the var-
iation in cost of different regimens. However, we used a simple
model based on the only data available in Australia, and it pro-
vides a reasonable estimate for the number of MSM taking each
line of ART. Changes to the proportion of MSM on each line
have a similar effect on the cost of each scenario. Therefore, our
rankings of PrEP interventions in terms of cost-effectiveness and
our overall conclusions are maintained.

In conclusion, our modeled analysis demonstrates that PrEP
provided to the wider MSM population would not be cost-
effective. Use among HIV-negative men in a discordant regular
partnership would provide substantial health gain at a lower
cost. We hope the findings from this study will provide insight
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