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Abstract

With HIV funding plateauing and the number of people living with HIV increasing due to the roll-

out of life-saving antiretroviral therapy, policy makers are faced with increasingly tighter budgets 

to manage the ongoing HIV epidemic. Cost-effectiveness and modeling analyses can help 

determine which HIV interventions may be of best value. Incidence remains remarkably high in 

certain populations and countries, making prevention key to controlling the spread of HIV. This 

paper briefly reviews concepts in modeling and cost-effectiveness methodology, then examines 

results of recently published cost-effectiveness analyses on the following HIV prevention 

strategies: condoms and circumcision, behavioral or community-based interventions, prevention of 

mother to child transmission, HIV testing, pre-exposure prophylaxis, and treatment as prevention. 

We find that the majority of published studies demonstrate cost-effectiveness; however, not all 

interventions are affordable. We urge continued research on combination strategies and 

methodologies that take into account willingness to pay and budgetary impact.
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Introduction

UNAIDS estimates that in 2013, global funding toward the HIV/AIDS epidemic from all 

sources, including public spending as well as philanthropic aid, totaled over $19 billion [1]. 

This expenditure has had an enormous impact on the epidemic – curbing AIDS-related 

mortality and reducing new HIV infections – and yet HIV remains a major disease in the 

world. Despite this massive investment, UNAIDS also estimates that this funding falls well 

short of that required to treat all who meet treatment guidelines and to prevent infection in 

those at high risk [1].With inadequate funds and international contributions plateauing [1], 

policy makers must consider where and how to invest the limited available funds. Cost-

effectiveness analysis is a useful method for comparing interventions to determine their 

clinical and economic value. In this paper, we focus on recently published cost-effectiveness 

analyses that examine various HIV prevention interventions.
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Cost-Effectiveness Analysis

Cost-effectiveness analysis is a method for evaluating costs and health outcomes of 

interventions that allows the relative value of different interventions to be compared [2]. 

While policy makers use cost-effectiveness analyses to assist in understanding what 

interventions might provide the best value for money [3], cost-effectiveness analyses – and 

their related sensitivity analyses – also provide important additional information such as 

clinical, epidemiologic, and/or economic benchmarks for interventions to achieve cost-

effectiveness. If an intervention is not cost-effective under current conditions, analyses can 

project under what conditions it might become so. The Commission on Macroeconomics 

and Health of the World Health Organization asserts the international standard for 

determining whether an intervention is cost-effective is a country's Gross Domestic Product 

(GDP) per capita: a program that has an incremental cost-effectiveness ratio ([ICER] in $/

disability-adjusted life year [DALY] averted) of less than 3x the GDP per capita of a given 

country is considered cost-effective; and less than 1x the GDP per DALY averted is 

considered very cost-effective [4]. While this threshold takes into account the varied 

economies of different countries, it is a poor indicator of a country’s willingness and ability 

to pay for healthcare. For example, South Africa’s GDP per capita is approximately $6,500 

and thus an intervention costing $19,500 or less for one DALY averted would be considered 

cost-effective according to international standards [5]. However, South Africa’s healthcare 

budget can likely not accommodate that cost for a single averted DALY for its population of 

53 million [6]. Country-specific GDPs also provide poor guidance in the case of outside 

partners – like the Global Fund to Fight AIDS, Tuberculosis and Malaria and the President’s 

Emergency Plan for AIDS Relief (PEPfAR) – which pool support toward treatment and 

prevention efforts. As such, the international community is collectively moving towards 

defining new thresholds of cost-effectiveness that better account for a country's true ability 

to pay for health care [7].

Discounting

Discounting is a recommended component of cost-effectiveness analyses; convention in the 

United States is to employ an annual discount rate of or around 3% [2]. Discounting 

accounts for time preference of resources (and health); that is, we would prefer resources 

(and health) today over having them in the future. For consistency, both costs and health 

benefits need to be discounted simultaneously and at the same rate. The concept of 

discounting is critically important for prevention interventions which require upfront 

investments (and therefore are not subject to substantial discounting) to realize future gains 

in life expectancy. For example, an intervention that has a one-time cost of $10,000 today 

and averts 1 DALY 30 years from now might seem like a good investment with a cost-

effectiveness ratio of $10,000/DALY averted. However, if we discount the DALY by an 

annual rate of 3%, we find that one DALY 30 years from now is only worth 0.41 DALYs, 

and the cost-effectiveness ratio becomes $24,400/DALY averted. It is recommended that 

analyses report results as discounted and undiscounted, with sensitivity analyses on the 

discount rate, to account for this important effect of discounting [2].
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Modeling

A variety of model types are used in cost-effectiveness studies, including decision trees; 

deterministic and Markov models; dynamic and static models; and individual-based and 

population-based models. The models are used in different ways to appropriately answer 

different questions. Not all models are suited to address all questions so it is important to 

understand whether the best model has been chosen for the area of interest. Decision trees 

are the simplest form of decision-analytic models and are suited for scenarios that examine 

single events over a short period; time is not considered. Markov and deterministic models 

are better suited for projecting numerous events over a lifetime horizon; time – represented 

as model-cycle length – is an essential component. Decision trees and Markov models are 

commonly used in cost-effectiveness modeling studies because of their ability to track both 

specific clinical events and the resources associated with those events. Static and individual-

based models excel at projecting clinical events over the lifetime of unique patients who 

retain their clinical trajectory history. Dynamic and population-based models are most often 

used to model transmission and to project population-level changes in incidence and 

prevalence over long horizons. The studies presented in this paper utilize many of these 

different model types.

HIV Prevention Interventions

We conducted a targeted review of recently published articles on HIV prevention, modeling, 

and cost-effectiveness analysis, limiting our search on PubMed from October 2013 to 

September 2015. We categorized studies into the six main areas of HIV prevention that 

follow. We note that while standards in cost-effectiveness suggest results should be 

denominated in $/DALY averted or $/quality-adjusted life year (QALY) gained, many HIV 

prevention studies report results in $/infection averted. While there is no “acceptable” 

threshold for what one should be willing to pay to avert an infection, we can use these ratios 

in comparison with one another to examine comparative value.

Circumcision & Condoms

Circumcision and condoms are effective, inexpensive interventions that do not require 

extensive resource allocation in the form of drugs, clinic visits, and health workers. Results 

consistently demonstrate that these interventions are some of the most cost-effective and 

affordable interventions available in HIV prevention.

Few studies have been published in the last two years on the cost-effectiveness of 

circumcision as HIV prevention techniques. A systematic review published in 2010 on the 

cost-effectiveness of circumcision in sub-Saharan Africa found the cost per infection averted 

ranged from $174-$2,808 [8]. Since that meta-analysis, a more recent study based in 

Tanzania estimated the cost per infection averted for voluntary medical male circumcision 

was reduced from $11,300 in the first 5 years of scale-up to $3,200 in subsequent years [9].

More studies have continued to demonstrate the value of condom promotion programs. A 

study on the cost-effectiveness of Vietnam’s HIV programs, found condom promotion to be 

very cost-effective for high-risk populations with costs ranging from $103-$302/DALY 

averted [10]. In a Nigerian study, condom promotion was estimated to be the most cost-
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effective strategy for HIV prevention in serodiscordant couples (ICER $1,206/DALY 

averted), followed by the addition of treatment as prevention (ICER $1,607/DALY averted) 

and then the addition of pre-exposure prophylaxis (ICER $7,870/DALY averted) [11]. A 

study examining the benefits of the woman’s condom in sub-Saharan Africa found costs 

ranging from $107-$303/DALY averted, depending on the volume of demand and the 

country context [12].

Behavioral or Community-Based Interventions

Female sex workers (FSW) and injecting drug users (IDUs), in addition to men who have 

sex with men (MSM), remain at particularly high risk of HIV infection around the globe 

[13]; behavioral interventions focus on harm reduction in these high-risk populations. In the 

United States, a comparison of increasingly intensive behavioral interventions for women 

IDUs reported that inclusion of well-woman exams was cost-saving compared to current 

standards in terms of QALYs gained [14]. Another study examining HIV-infected IDUs in 

the United States reported risk-reduction and health promotion programs had cost-

effectiveness ratios ranging from $7,707 to $24,072/QALY gained [15]. In India, the 

comprehensive Avahan program for FSWs, which includes condom distribution, peer 

outreach, education, and treatment of sexually transmitted infections (STIs), had a mean 

ICER of $46/DALY averted at an incremental cost of $785/HIV infection averted when 

assessed at scale in 22 districts [16]. Adding community mobilization and empowerment to 

the program came at an incremental cost of approximately $14/DALY averted [17].

Prevention of Mother to Child Transmission

In 2013, the World Health Organization (WHO) released updated guidelines on the 

prevention of mother to child transmission (PMTCT) of HIV, recommending a shift from 

Option A (prophylaxis for mothers and infants) to Option B (antiretroviral therapy [ART] to 

women while pregnant or breastfeeding) or Option B+ (lifelong ART to pregnant women) 

[18]. Multiple studies have evaluated these recommendations in low-income countries and 

concluded that they are cost-effective, if not cost-saving [19-22]. The cost per infant 

infection averted reported in these studies for Option B+ ranged from $1,400 to $23,000, 

depending on the country [19 - 22] and the cost per QALY gained of B+ compared to B was 

estimated at $785 in Ghana [19]. Among recent studies published, there is variation in 

outcomes: estimates by Gopalappa et al. were substantially higher than values reported in 

other studies in the same country. For example, in Zambia, the cost per infant infection 

averted was reported to be $1,406 by Ishikawa [21] and $6,780 by Gopalappa [20], and in 

South Africa the cost per infant infection averted was reported at $2,060 by Yu [22] and 

$23,000 by Gopalappa [20]. These discrepancies are likely due to assumptions made in the 

models, including breastfeeding duration, rates of ART coverage, ART cost, and whether 

the analysis included the impact on sero-negative partners (rather than just on mother-to-

child transmission).

HIV Testing

Recent cost-effectiveness analyses are varied in scope for HIV testing interventions. In high-

income countries such as the United Kingdom, annual targeted testing to MSM, IDUs, and 

people from HIV-endemic countries has been reported to prevent 4%-15% of infections and 
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require testing 2,500 people per HIV diagnosis, with an ICER of £17,500/QALY gained (~

$26,700, 2012 USD) [23]. Testing MSM more frequently (at 3 or 6 month intervals) is 

reported to be cost-effective and even cost-saving in some scenarios over a one-year period 

in the United States [24]. A study based in Zimbabwe quantified the potential savings in 

health care costs with HIV self-testing: while only 7,000 DALYs are averted over 20 years 

in a population of 7.5 million, the authors suggest the $75 million saved by self-testing 

might be used to avert further DALYs by investing this money in other highly cost-effective 

prevention or treatment interventions [25]. A study on home-based HIV testing and 

counseling (HTC) in South Africa estimated that home-testing yields a higher clinical 

impact than facility-based testing, with ICERs for home-testing ranging from $1,090-1,360/

DALY averted, depending on the ART initiation criteria [26]. Another South African study 

found that adding a mobile testing unit to existing facility-based testing would result in a 

very cost-effective ICER of $2,400/year of life saved [27].

HIV screening during pregnancy is yet another cost-effective option: a study in China 

reported a cost of $5,636/DALY averted [28]. Enhanced partner notification after a positive 

HIV test can also be a cost-effective means of preventing new HIV infections. A study in 

Malawi compared provider and contract notification with passive referral; contract 

notification had an ICER of $3,560/transmission averted compared to passive referral and 

provider notification had an ICER of $51,421 compared to contract notification [29]. HIV 

testing, whether it is routine, self-testing, home-based, or via a mobile unit consistently 

proves throughout literature to be a cost-effective prevention method in a variety of settings.

Pre-Exposure Prophylaxis (PrEP)

Oral PrEP was approved by the Food and Drug Administration (FDA) for use in the United 

States in 2012 [30]. Since then, research teams have conducted several open-label trials 

around the world to determine the real-world effectiveness of PrEP, with very mixed results. 

With randomized and open-label trials reporting PrEP efficacy and effectiveness values 
ranging from 0% to 92% [31-37], cost-effectiveness studies are examining in what settings 

and in what populations PrEP is a worthy investment.

In developed countries, several studies have previously been published supporting the cost-

effectiveness of PrEP as a prevention strategy, especially among MSM and other high-risk 

populations [38-41]. The focus of recent modeling studies is largely on prioritizing and 

targeting PrEP to achieve the greatest value for the investment. In New York, a modeling 

study examined 12 different strategies of PrEP prioritization to MSM, IDUs, and/or 

heterosexuals. This study found that PrEP can confer nearly 80% of clinical benefits at 15% 

of the cost if prioritized only to high-risk MSM, who constitute 3% of the model population 

[42]. Another US-based study estimated that if PrEP is provided to all MSM in the country, 

the cost per QALY gained is $160,000, a value that can be reduced to $3,000/QALY gained 

if used with high adherence in high prevalence settings [43].

An Australian-based study found that PrEP targeted to MSM in serodiscordant relationships 

was cost-effective (ICER $8,400-11,575 Australian dollars [~$7,790-10,740 USD, 2013]), 

whereas PrEP to all MSM or targeted to high-risk MSM was not cost-effective in the 

Australian context [44]. A study on IDUs in Ukraine compared PrEP with methadone 
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maintenance programs and with ART. Strategies with PrEP alone were dominated by 

strategies containing methadone maintenance with or without ART. Compared with a 

methadone maintenance and ART program, the addition of a PrEP strategy had a cost-

effectiveness ratio of $1,700/QALY gained (at 25% PrEP coverage) [45]. A French analysis 

assessing reproduction strategies for serodiscordant couples determined that PrEP targeted 

to fertile days is more effective compared to treatment as prevention and unprotected sex 

during fertile days, but has an unfavorable ICER of €1,130,000 (~$1,492,000 in 2013 USD) 

[46].

Analyses in resource-limited settings are concentrated in sub-Saharan Africa and examine 

PrEP use in larger portions of the population: serodiscordant couples, heterosexual women, 

and migrant workers. Given the range of settings and assumptions made in model 

parameters, estimates for ICERs range from cost-saving to approximately $10,000/DALY 

averted, to $71,400 per infection averted [47-52]. Microbicide gels used by women on a per 

sex-act basis have one of the lowest reported ICERs with $297/DALY averted in South 

Africa, assuming 54% efficacy in HIV prevention and use in 72% of sex acts [47]. Another 

study examined both PrEP and ART scale-up; it suggests universal ART is the most cost-

effective strategy and that oral PrEP with 60% efficacy provided to all HIV-uninfected 

adults in South Africa would provide few benefits beyond ART scale-up, but that PrEP 

focused to the highest risk individuals could be cost-saving compared to the status quo [48]. 

In serodiscordant couples, an estimated ICER for PrEP plus increased ART coverage in 

Uganda is $5,354/DALY averted [49], and in South Africa a similar intervention – with 

inclusion of ART initiation among eligible serodiscordant partners – has an ICER of 

$10,383/DALY averted [50]. A Mozambique-based study examined PrEP for partners of 

migrant miners; the cost per infection averted was $71,374 for year-long PrEP and was 

reduced to $9,538 if limited to a six-week high-risk period when the miners return home 

[51].

Model input parameters in cost-effectiveness studies on PrEP are widely varied across 

countries and target populations, making it difficult to accurately compare studies. Yet most 

studies have concluded that PrEP is cost-effective in their targeted population if properly 

administered with high adherence. While PrEP may be cost-effective, it is also important to 

consider the budget feasibility of the modeled programs. PrEP would require enormous 

upfront costs, especially if scaled-up to reach substantial proportions of the high-risk 

individuals in need. A study comparing ART expansion and PrEP in Zambia estimated that 

over the next 40 years $20 million would be needed to treat HIV at ART initiation 

thresholds of CD4≤350 cells/μl; PrEP, they found, should only be considered if the budget 

exceeds $180 million for that period, an unlikely occurrence [53]. Given the state of current 

HIV funding, while most studies demonstrate cost-effectiveness, few resource-limited 

settings are likely able to afford large-scale PrEP programs.

Treatment as Prevention (TasP)

TasP has emerged in recent years as a leading ideal in HIV prevention due to its combined 

public health (HIV prevention) and individual health (HIV treatment) benefits. The 

HPTN052 clinical trial published in 2011 proved that ART provision for an HIV-infected 
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individual could successfully prevent infection in the individual’s seronegative partner [54]. 

More recently, in both the TEMPRANO and START Trials, the individual health benefits of 

early ART have also been definitively demonstrated [55, 56]. A cost-effectiveness analysis 

based on the HPTN052 trial results found TasP to be a very cost-effective method of HIV 

prevention if provided to all serodiscordant couples [57]. In South Africa, the ICER over a 

lifetime horizon was only $590 per year of life saved and in India it was $530 per year of 

life saved. Importantly, these results excluded the costs of case identification and the 

frequent testing required to identify participants with high CD4 counts. Results of a different 

study implementing TasP for all HIV-infected adults in South Africa were also very cost-

effective with an ICER between $160-$220/QALY gained and more favorable than 

providing PrEP to the HIV-negative population (also noted above) [48]. A study based in 

Uganda found expanding ART to 55% of serodiscordant couples resulted in an incremental 

cost per infection averted of $1,452 [49]. A Zambian study comparing TasP (ART at CD4 

<500 cells/μl) to scenarios of PrEP use in general-risk HIV-uninfected individuals found that 

expanding ART was the only cost-effective option (ICER $62/QALY gained) [53].

Conclusions

In our targeted review of the literature on the cost-effectiveness of HIV prevention 

interventions over the last two years, we find that few HIV preventions analyses are reported 

to be not cost-effective. When examined in isolation, condoms and circumcision, behavioral 

interventions, prevention of mother to child transmission, PrEP, HIV testing, and TasP are 

all likely to be considered cost-effective by current international standards (reliant on 3x and 

1x a country’s GDP per capita). These standard thresholds for cost-effectiveness may soon 

change, making it more difficult to “meet” the threshold.

When interpreting the results of cost-effectiveness analyses, it is important to keep in mind 

the heterogeneity between models. Model inputs, structure, assumptions, and methodologies 

can vary greatly among studies. For example, a model of PrEP in sub-Saharan Africa could 

consider PrEP use for 25% or 100% of a population; it could also assume a high-risk or a 

general target population. These assumptions made by the modeler can have large effects on 

the results. A critical reader of these models needs to keep these types of assumptions in 

mind and pay special attention to input values and methodologies before comparing across 

studies.

Cost-effectiveness analysis determines if an intervention is of good value, however, it does 

not determine if it is affordable. HIV prevention is clearly an admirable aspiration; such 

interventions promote long-term health benefits and the opportunity to avert downstream 

HIV care costs. However, this objective is stymied by the limited HIV budgets governments 

and agencies are facing around the world. Prevention requires upfront costs with benefits 

that do not payout for many years, making it difficult for policy makers to commit to or 

obtain the upfront investment required. Further, most policy makers are motivated by and 

committed to meeting short-term budget constraints. A prevention intervention can be 

simultaneously cost-saving over a lifetime horizon and yet entirely economically infeasible 

today.
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Cost-effectiveness analyses on HIV prevention are helpful for prioritization, but they would 

be even more valuable if they also assessed affordability of and feasible resource 
allocation for interventions examined. Two models were recently developed specifically to 

aid policy-makers with optimization of resource allocation and investment in different 

strategies given certain budget restrictions. Juusola and Brandeau designed a model to help 

decision makers determine the most advantageous investment in HIV treatment versus 

prevention for a population [41]. Kerr et al. developed a model (Optima) that allows the user 

to specify certain program or spending objectives and then to determine the best resource 

allocation to meet those objectives [58]. For example, a user can define the program 

objective as “minimize HIV incidence by 2020” or “minimize resources needed to achieve a 

15% reduction in HIV incidence.” These models are important steps towards helping policy 

makers allocate available funding effectively and economically.

The WHO recently raised recommended ART initiation thresholds to ART for all persons 

with HIV [59] and as governments continue to build ART programs, TasP is slowly 

becoming a reality. However, the success of a TasP program depends on early identification 

through comprehensive testing programs to identify undiagnosed HIV-infected people, 

patient retention and adherence on ART, and available finances for full scale-up of ART 

coverage. All these areas will need substantial investments to accomplish the dual HIV 

prevention/treatment benefits of “treatment as prevention” at the level of cost-effectiveness 

predicted by modeling studies. Given limited budgets, policy makers will need to 

strategically prioritize resource allocation for all facets of TasP and the care cascade to 

achieve maximum impact [60]. This will involve deliberate investments in the most 

economically efficient components of outreach, routine testing, and comprehensive ART 

programs.

As countries work towards establishing these comprehensive TasP programs, prevention 

interventions will continue to merit funding. Cost-effectiveness analyses should continue to 

look at prioritization of resource allocation for current prevention, testing, treatment, and 

retention strategies, while also examining the potential cost-effectiveness of novel 

interventions. Research on combination strategies and methodologies that take into account 

willingness to pay and budgetary impact will be key as we move towards universal 

treatment of HIV-infected individuals.

Acknowledgements

The authors would like to thank Amy Zheng for her technical assistance.

References

1. UNAIDS and Kaiser Family Foundation. Financing the response to HIV in low- and middle-income 
countries: international assistance from donor governments in 2014. Jul.2015 

2. Weinstein MC, Siegel JE, Gold MR, Kamlet MS, Russell LB. Recommendations of the Panel on 
Cost-effectiveness in Health and Medicine. JAMA. 1996; 276(15):1253–8. [PubMed: 8849754] 

3. Chambers JD, Cangelosi MJ, Neumann PJ. Medicare's use of cost-effectiveness analysis for 
prevention (but not for treatment). Health Policy. 2015; 119(2):156–63. [PubMed: 25498476] 

4. Commission on Macroeconomics and Health. Macroeconomics and health: investing in health for 
economic development. World Health Organization; 2001. 

Jacobsen and Walensky Page 8

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. World Bank. World development indicators. 2015. 

6. National Treasury of the Republic of South Africa. Estimates of national expenditure (Abridged 
version). 2015. 

7. Revill, P.; Walker, S.; Madan, J.; Ciaranello, A.; Mwase, T.; Gibb, D., et al. Using cost-
effectiveness thresholds to determine value for money in low- and middle-income country 
healthcare systems: are current international norms fit for purpose? [CHE Research Paper 98]. The 
University of York: Center for Health Economics; 2014. 

8. Uthman OA, Popoola TA, Uthman MM, Aremu O. Economic evaluations of adult male 
circumcision for prevention of heterosexual acquisition of HIV in men in sub-Saharan Africa: a 
systematic review. PloS One. 2010; 5(3):e9628. [PubMed: 20224784] 

9. Menon V, Gold E, Godbole R, Castor D, Mahler H, Forsythe S, et al. Costs and impacts of scaling 
up voluntary medical male circumcision in Tanzania. PloS One. 2014; 9(5):e83925. [PubMed: 
24802022] 

10. Pham QD, Wilson DP, Kerr CC, Shattock AJ, Do HM, Duong AT, et al. Estimating the cost-
effectiveness of HIV prevention programmes in Vietnam, 2006-2010: a modelling study. PloS 
One. 2015; 10(7):e0133171. [PubMed: 26196290] 

11. Mitchell KM, Lepine A, Terris-Prestholt F, Torpey K, Khamofu H, Folayan MO, et al. Modelling 
the impact and cost-effectiveness of combination prevention amongst HIV serodiscordant couples 
in Nigeria. AIDS. 2015; 29(15):2035–44. [PubMed: 26355574] [**Mitchell, AIDS, 2015This 
study examined TasP, short- vs. long-term PrEP, condom promotion, and several combinations of 
these strategies using a deterministic cohort model. The results indicate the order in which 
prevention interventions should be prioritized as more resources become available.]

12. Mvundura M, Nundy N, Kilbourne-Brook M, Coffey PS. Estimating the hypothetical dual health 
impact and cost-effectiveness of the woman's condom in selected sub-Saharan African countries. 
Int J Womens Health. 2015; 7:271–7. [PubMed: 25784820] 

13. United Nations Population Fund, Global Forum on MSM & HIV, United Nations Development 
Programme, World Health Organization, United States Agency for International Development, 
World Bank. Implementing comprehensive HIV and STI programmes with men who have sex 
with men: practical guidance for collaborative interventions. 2015

14. Ruger JP, Abdallah AB, Ng NY, Luekens C, Cottler L. Cost-effectiveness of interventions to 
prevent HIV and STDs among women: a randomized controlled trial. AIDS Behav. 2014; 18(10):
1913–23. [PubMed: 24699712] 

15. Song DL, Altice FL, Copenhaver MM, Long EF. Cost-effectiveness analysis of brief and expanded 
evidence-based risk reduction interventions for HIV-infected people who inject drugs in the 
United States. PloS One. 2015; 10(2):e0116694. [PubMed: 25658949] 

16. Vassall A, Pickles M, Chandrashekar S, Boily MC, Shetty G, Guinness L, et al. Cost-effectiveness 
of HIV prevention for high-risk groups at scale: an economic evaluation of the Avahan programme 
in South India. Lancet Glob Health. 2014; 2(9):e531–40. [PubMed: 25304420] [*Vassall, Lancet 
Global Health 2014Using a dynamic transmission model, Vassall et al. estimate the number of 
HIV infections, DALYs averted, and incremental cost-effectiveness of a prevention program 
implemented at scale across 22 different districts in India. This study is a good example of how 
intervention costs and effectiveness can vary substantially within a single country, with program 
costs/DALY averted ranging from $17-$472 between districts.]

17. Vassall A, Chandrashekar S, Pickles M, Beattie TS, Shetty G, Bhattacharjee P, et al. Community 
mobilisation and empowerment interventions as part of HIV prevention for female sex workers in 
Southern India: a cost-effectiveness analysis. PloS One. 2014; 9(10):e110562. [PubMed: 
25333501] 

18. World Health Organization. Consolidated guidelines on the use of antiretroviral drugs for treating 
and preventing HIV infection: recommendations for a public health approach. Jun.2013 

19. VanDeusen A, Paintsil E, Agyarko-Poku T, Long EF. Cost effectiveness of option B plus for 
prevention of mother-to-child transmission of HIV in resource-limited countries: evidence from 
Kumasi, Ghana. BMC Infect Dis. 2015; 15:130. [PubMed: 25887574] 

20. Gopalappa C, Stover J, Shaffer N, Mahy M. The costs and benefits of Option B+ for the prevention 
of mother-to-child transmission of HIV. AIDS. 2014; 28(Suppl 1):S5–14. [PubMed: 24468947] 

Jacobsen and Walensky Page 9

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



21. Ishikawa N, Shimbo T, Miyano S, Sikazwe I, Mwango A, Ghidinelli MN, et al. Health outcomes 
and cost impact of the new WHO 2013 guidelines on prevention of mother-to-child transmission 
of HIV in Zambia. PloS One. 2014; 9(3):e90991. [PubMed: 24604067] 

22. Yu W, Li C, Fu X, Cui Z, Liu X, Fan L, et al. The cost-effectiveness of different feeding patterns 
combined with prompt treatments for preventing mother-to-child HIV transmission in South 
Africa: estimates from simulation modeling. PloS One. 2014; 9(7):e102872. [PubMed: 25055039] 

23. Long EF, Mandalia R, Mandalia S, Alistar SS, Beck EJ, Brandeau ML. Expanded HIV testing in 
low-prevalence, high-income countries: a cost-effectiveness analysis for the United Kingdom. 
PloS One. 2014; 9(4):e95735. [PubMed: 24763373] 

24. Hutchinson AB, Farnham PG, Sansom SL, Yaylali E, Mermin JH. Cost-effectiveness of frequent 
HIV testing of high risk populations in the United States. J Acquir Immune Defic Syndr. 2015 
Epub ahead of print. 

25. Cambiano V, Ford D, Mabugu T, Napierala Mavedzenge S, Miners A, Mugurungi O, et al. 
Assessment of the potential impact and cost-effectiveness of self-testing for HIV in low-income 
countries. J Infect Dis. 2015; 212(4):570–7. [PubMed: 25767214] [**Cambiano, JID 2015Using a 
stochastic, individual-based model, a scenario of no self-testing is compared to a scenario with 
self-testing. Although self-testing has only a modest impact on health or savings, the authors posit 
that the money saved through self-testing could be further invested in other highly cost-effective 
intervention. This optimistic point of view is one policy makers can keep in mind when 
considering healthcare savings.]

26. Smith JA, Sharma M, Levin C, Baeten JM, van Rooyen H, Celum C, et al. Cost-effectiveness of 
community-based strategies to strengthen the continuum of HIV care in rural South Africa: a 
health economic modelling analysis. Lancet HIV. 2015; 2(4):e159–e68. [PubMed: 25844394] 

27. Bassett IV, Govindasamy D, Erlwanger AS, Hyle EP, Kranzer K, van Schaik N, et al. Mobile HIV 
screening in Cape Town, South Africa: clinical impact, cost and cost-effectiveness. PloS One. 
2014; 9(1):e85197. [PubMed: 24465503] 

28. Owusu-Edusei K Jr. Tao G, Gift TL, Wang A, Wang L, Tun Y, et al. Cost-effectiveness of 
integrated routine offering of prenatal HIV and syphilis screening in China. Sex Transm Dis. 2014; 
41(2):103–10. [PubMed: 24413489] 

29. Rutstein SE, Brown LB, Biddle AK, Wheeler SB, Kamanga G, Mmodzi P, et al. Cost-effectiveness 
of provider-based HIV partner notification in urban Malawi. Health Policy Plann. 2014; 29(1):
115–26.

30. Birnkrant, D. Truvada® (emtricitabine/tenofovir disoproxil fumarate) for pre-exposure prophylaxis 
(PrEP) for HIV-1 prevention in populations at high risk of sexually acquired HIV Infection NDA 
21752 S-30. Antiviral Products Advisory Committee, U.S. Food and Drug Administration; 2012. 

31. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Antiretroviral 
prophylaxis for HIV prevention in heterosexual men and women. N Engl J Med. 2012; 367(5):
399–410. [PubMed: 22784037] 

32. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure 
chemoprophylaxis for HIV prevention in men who have sex with men. N Engl J Med. 2010; 
363(27):2587–99. [PubMed: 21091279] 

33. Choopanya K, Martin M, Suntharasamai P, Sangkum U, Mock PA, Leethochawalit M, et al. 
Antiretroviral prophylaxis for HIV infection in injecting drug users in Bangkok, Thailand (the 
Bangkok Tenofovir Study): a randomised, double-blind, placebo-controlled phase 3 trial. Lancet. 
2013; 381(9883):2083–90. [PubMed: 23769234] 

34. Karim QA, Karim SS, Frohlich JA, Grobler AC, Baxter C, Mansoor LE, et al. Effectiveness and 
safety of tenofovir gel, an antiretroviral microbicide, for the prevention of HIV infection in 
women. Science. 2010; 329(5996):1168–74. [PubMed: 20643915] 

35. Marrazzo JM, Ramjee G, Richardson BA, Gomez K, Mgodi N, Nair G, et al. Tenofovir-based 
preexposure prophylaxis for HIV infection among African women. N Engl J Med. 2015; 372(6):
509–18. [PubMed: 25651245] 

36. Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, Rose CE, Segolodi TM, et al. 
Antiretroviral preexposure prophylaxis for heterosexual HIV transmission in Botswana. N Engl J 
Med. 2012; 367(5):423–34. [PubMed: 22784038] 

Jacobsen and Walensky Page 10

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



37. Van Damme L, Corneli A, Ahmed K, Agot K, Lombaard J, Kapiga S, et al. Preexposure 
prophylaxis for HIV infection among African women. N Engl J Med. 2012; 367(5):411–22. 
[PubMed: 22784040] 

38. Paltiel AD, Freedberg KA, Scott CA, Schackman BR, Losina E, Wang B, et al. HIV preexposure 
prophylaxis in the United States: impact on lifetime infection risk, clinical outcomes, and cost-
effectiveness. Clin Infect Dis. 2009; 48(6):806–15. [PubMed: 19193111] 

39. Gomez GB, Borquez A, Case KK, Wheelock A, Vassall A, Hankins C. The cost and impact of 
scaling up pre-exposure prophylaxis for HIV prevention: a systematic review of cost-effectiveness 
modelling studies. PLoS Med. 2013; 10(3):e1001401. [PubMed: 23554579] 

40. Schackman BR, Eggman AA. Cost-effectiveness of pre-exposure prophylaxis for HIV: a review. 
Curr Opin HIV AIDS. 2012; 7(6):587–92. [PubMed: 23076124] 

41. Juusola JL, Brandeau ML, Owens DK, Bendavid E. The cost-effectiveness of preexposure 
prophylaxis for HIV prevention in the United States in men who have sex with men. Ann Intern 
Med. 2012; 156(8):541–50. [PubMed: 22508731] 

42. Kessler J, Myers JE, Nucifora KA, Mensah N, Toohey C, Khademi A, et al. Evaluating the impact 
of prioritization of antiretroviral pre-exposure prophylaxis in New York City. AIDS. 2014

43. Chen A, Dowdy DW. Clinical effectiveness and cost-effectiveness of HIV pre-exposure 
prophylaxis in men who have sex with men: risk calculators for real-world decision-making. PloS 
One. 2014; 9(10):e108742. [PubMed: 25285793] 

44. Schneider K, Gray RT, Wilson DP. A cost-effectiveness analysis of HIV preexposure prophylaxis 
for men who have sex with men in Australia. Clin Infect Dis. 2014; 58(7):1027–34. [PubMed: 
24385445] 

45. Alistar SS, Owens DK, Brandeau ML. Effectiveness and cost effectiveness of oral pre-exposure 
prophylaxis in a portfolio of prevention programs for injection drug users in mixed HIV 
epidemics. PloS One. 2014; 9(1):e86584. [PubMed: 24489747] 

46. Mabileau G, Schwarzinger M, Flores J, Patrat C, Luton D, Epelboin S, et al. HIV-serodiscordant 
couples desiring a child: 'treatment as prevention,' preexposure prophylaxis, or medically assisted 
procreation? Am J Obstet Gynecol. 2015; 213(3):341, e1–e12. [PubMed: 25979615] 

47. Terris-Prestholt F, Foss AM, Cox AP, Heise L, Meyer-Rath G, Delany-Moretlwe S, et al. Cost-
effectiveness of tenofovir gel in urban South Africa: model projections of HIV impact and 
threshold product prices. BMC Infect Dis. 2014; 14:14. [PubMed: 24405719] [*Terris-Presholt, 
BMC Infect Dis, 2014This study determines the cost and cost-effectiveness of gel-based HIV 
prophylaxis used on a per-sex act basis, a substantially less expensive option than daily oral PrEP. 
The authors perform analyses to determine the various cost, coverage, and effectiveness thresholds 
that would be required for the gel to be considered as cost-effective as condoms. This unique 
analysis is useful for comparison of prevention interventions.]

48. Alistar SS, Grant PM, Bendavid E. Comparative effectiveness and cost-effectiveness of 
antiretroviral therapy and pre-exposure prophylaxis for HIV prevention in South Africa. BMC 
Med. 2014; 12:46. [PubMed: 24629217] 

49. Ying R, Sharma M, Heffron R, Celum CL, Baeten JM, Katabira E, et al. Cost-effectiveness of pre-
exposure prophylaxis targeted to high-risk serodiscordant couples as a bridge to sustained ART 
use in Kampala, Uganda. J Int AIDS Soc. 2015; 18(4 Suppl 3):20013. [PubMed: 26198348] 

50. Jewell BL, Cremin I, Pickles M, Celum C, Baeten JM, Delany-Moretlwe S, et al. Estimating the 
cost-effectiveness of pre-exposure prophylaxis to reduce HIV-1 and HSV-2 incidence in HIV-
serodiscordant couples in South Africa. PloS One. 2015; 10(1):e0115511. [PubMed: 25616135] 

51. Cremin I, Morales F, Jewell BL, O'Reilly KR, Hallett TB. Seasonal PrEP for partners of migrant 
miners in southern Mozambique: a highly focused PrEP intervention. J Int AIDS Soc. 2015; 18(4 
Suppl 3):19946. 10.7448/ias.18.4.19946. [PubMed: 26198340] 

52. Walensky RP, Park JE, Wood R, Freedberg KA, Scott CA, Bekker LG, et al. The cost-
effectiveness of pre-exposure prophylaxis for HIV infection in South African women. Clin Infect 
Dis. 2012; 54(10):1504–13. [PubMed: 22474224] 

53. Nichols BE, Baltussen R, van Dijk JH, Thuma PE, Nouwen JL, Boucher CA, et al. Cost-
effectiveness of PrEP in HIV/AIDS control in Zambia: a stochastic league approach. J Acquir 
Immune Defic Syndr. 2014; 66(2):221–8. [PubMed: 24694930] [**Nichols, JAIDS, 2014The 

Jacobsen and Walensky Page 11

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



authors utilize stochastic league tables, an approach that calculates the probability of selecting an 
intervention based on different budget levels. This method is exceptionally important for policy 
makers who must consider budgeting and what interventions to fund.]

54. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al. 
Prevention of HIV-1 infection with early antiretroviral therapy. N Engl J Med. 2011; 365(6):493–
505. [PubMed: 21767103] 

55. Danel C, Moh R, Gabillard D, Badje A, Le Carrou J, Ouassa T, et al. A trial of early antiretrovirals 
and isoniazid preventive therapy in Africa. N Engl J Med. 2015; 373(9):808–22. [PubMed: 
26193126] 

56. Lundgren JD, Babiker AG, Gordin F, Emery S, Grund B, Sharma S, et al. Initiation of 
antiretroviral therapy in early asymptomatic HIV infection. N Engl J Med. 2015; 373(9):795–807. 
[PubMed: 26192873] 

57. Walensky RP, Ross EL, Kumarasamy N, Wood R, Noubary F, Paltiel AD, et al. Cost-effectiveness 
of HIV treatment as prevention in serodiscordant couples. N Engl J Med. 2013; 369(18):1715–25. 
[PubMed: 24171517] [*Walensky, NEJM, 2013Based on the results of HPTN052, this study was 
the first to report that TasP is a cost-effective prevention strategy for serodiscordant couples, with 
results supporting this conclusion both in a South African and Indian context. Several studies have 
since gone on to evaluate the cost-effectiveness of TasP in various countries and populations.]

58. Kerr CC, Stuart RM, Gray RT, Shattock AJ, Fraser-Hurt N, Benedikt C, et al. Optima: a model for 
HIV epidemic analysis, program prioritization, and resource optimization. J Acquir Immune Defic 
Syndr. 2015; 69(3):365–76. [PubMed: 25803164] 

59. World Health Organization. [Accessed 19 Nov 2015] Guideline on when to start antiretroviral 
therapy and on pre-exposure prophylaxis for HIV. Sep. 2015 http://www.who.int/hiv/pub/
guidelines/earlyrelease-arv/en/

60. Walensky RP, Weinstein MC, Smith HE, Freedberg KA, Paltiel AD. Optimal allocation of testing 
dollars: the example of HIV counseling, testing, and referral. Med Decis Making. 2005; 25(3):
321–9. [PubMed: 15951459] 

Jacobsen and Walensky Page 12

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.who.int/hiv/pub/guidelines/earlyrelease-arv/en/
http://www.who.int/hiv/pub/guidelines/earlyrelease-arv/en/


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobsen and Walensky Page 13

T
ab

le
 1

C
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
es

 o
n 

ci
rc

um
ci

si
on

, c
on

do
m

 a
nd

 b
eh

av
io

ra
l/c

om
m

un
ity

-b
as

ed
 H

IV
 p

re
ve

nt
io

n 
st

ra
te

gi
es

T
it

le
M

od
el

 T
yp

e
St

ra
te

gy
R

es
ul

ts

$/
In

fe
ct

io
n

av
er

te
d

$/
Q

A
L

Y
 g

ai
ne

d 
or

$/
D

A
L

Y
 a

ve
rt

ed
1

O
th

er

C
ir

cu
m

ci
si

on
 &

 C
on

do
m

s

C
os

ts
 a

nd
 im

pa
ct

s 
of

 s
ca

lin
g-

up
vo

lu
nt

ar
y 

m
ed

ic
al

 m
al

e
ci

rc
um

ci
si

on
 in

 T
an

za
ni

a 
[9

]

D
ec

is
io

n-
M

ak
er

s’
 P

ro
gr

am
Pl

an
ni

ng
 T

oo
l

C
ir

cu
m

ci
si

on
 s

ca
le

-u
p

to
 8

8%
 c

ov
er

ag
e

$3
,2

00
-1

1,
30

0
de

pe
nd

in
g 

on
tim

e 
ho

ri
zo

n

N
ot

 r
ep

or
te

d 
(2

01
0

U
SD

)
A

ve
rt

 1
90

,5
00

in
fe

ct
io

ns
 o

ve
r 

15
yr

s

E
st

im
at

in
g 

th
e 

co
st

-e
ff

ec
tiv

en
es

s
of

 H
IV

 p
re

ve
nt

io
n 

pr
og

ra
m

s 
in

V
ie

tn
am

, 2
00

6-
20

10
: a

 m
od

el
in

g
st

ud
y 

[1
0]

O
pt

im
a 

[5
8]

dy
na

m
ic

,
po

pu
la

tio
n 

ba
se

d

D
et

er
m

in
e 

co
st

-
ef

fe
ct

iv
en

es
s 

of
co

nd
om

 p
ro

m
ot

io
n

$3
60

 f
or

 M
SM

$1
,0

61
 f

or
 F

SW
$1

03
/D

A
L

Y
 a

ve
rt

ed
fo

r 
M

SM
$3

02
/D

A
L

Y
 a

ve
rt

ed
fo

r 
FS

W
 (

20
15

U
SD

*)

A
R

T
 c

os
t

$3
,1

86
/in

fe
ct

ed
av

er
te

d 
an

d
$1

64
/D

A
L

Y
av

er
te

d

M
od

el
lin

g 
th

e 
im

pa
ct

 a
nd

 c
os

t-
ef

fe
ct

iv
en

es
s 

of
 c

om
bi

na
tio

n
pr

ev
en

tio
n 

am
on

gs
t H

IV
se

ro
di

sc
or

da
nt

 c
ou

pl
es

 in
 N

ig
er

ia
[1

1]

D
et

er
m

in
is

tic
,

co
m

pa
rt

m
en

ta
l,

co
ho

rt

C
om

pa
re

 c
on

do
m

pr
om

ot
io

n,
 P

rE
P,

 a
nd

T
as

P 
in

 s
er

od
is

co
rd

an
t

co
up

le
s

N
ot

 r
ep

or
te

d
IC

E
R

 $
1,

20
6/

D
A

L
Y

(2
01

2 
U

SD
)

IC
E

R
 o

f 
ad

di
ng

T
as

P
($

1,
60

7/
D

A
L

Y
),

an
d 

sh
or

t-
te

rm
Pr

E
P

($
7,

87
0/

D
A

L
Y

)

E
st

im
at

in
g 

th
e 

hy
po

th
et

ic
al

 d
ua

l
he

al
th

 im
pa

ct
 a

nd
 c

os
t-

ef
fe

ct
iv

en
es

s 
of

 th
e 

W
om

an
’s

C
on

do
m

 in
 s

el
ec

te
d 

su
b-

Sa
ha

ra
n

A
fr

ic
an

 c
ou

nt
ri

es
 [

12
]

Im
pa

ct
 2

 (
M

ar
ie

St
op

es
 I

nt
l)

PS
I 

D
A

L
Y

ca
lc

ul
at

or

D
is

tr
ib

ut
e 

10
0,

00
0

w
om

an
’s

 c
on

do
m

s 
to

ea
ch

 c
ou

nt
ry

 d
ur

in
g 

a
1-

ye
ar

 p
er

io
d

N
ot

 r
ep

or
te

d
$1

07
-3

03
/D

A
L

Y
av

er
te

d 
de

pe
nd

in
g

on
 c

ou
nt

ry
 a

nd
co

nd
om

 c
os

t (
20

12
U

SD
)

Pr
ev

en
t o

n
av

er
ag

e 
21

 H
IV

in
fe

ct
io

ns
 a

nd
 1

94
pr

eg
na

nc
ie

s 
pe

r
co

un
tr

y

B
eh

av
io

ra
l o

r 
C

om
m

un
it

y-
B

as
ed

C
os

t-
ef

fe
ct

iv
en

es
s 

of
in

te
rv

en
tio

ns
 to

 p
re

ve
nt

 H
IV

 a
nd

ST
D

s 
am

on
g 

w
om

en
: a

ra
nd

om
iz

ed
 c

on
tr

ol
le

d 
tr

ia
l

(U
ni

te
d 

St
at

es
) 

[1
4]

B
er

no
ul

lia
n

m
at

he
m

at
ic

al
C

om
pa

ri
so

n 
of

 th
re

e
in

cr
ea

si
ng

ly
 in

te
ns

iv
e

be
ha

vi
or

al
in

te
rv

en
tio

ns
 f

or
 I

D
U

w
om

en

$5
0,

77
4-

20
8,

31
6

de
pe

nd
in

g 
on

in
te

rv
en

tio
n

W
el

l-
w

om
an

 e
xa

m
is

 c
os

t-
sa

vi
ng

 a
nd

do
m

in
at

es
 o

th
er

st
ra

te
gi

es
 (

20
14

U
SD

*)

W
el

l-
w

om
an

ex
am

 a
ls

o 
m

os
t

co
st

-e
ff

ec
tiv

e 
fo

r
pr

ev
en

tin
g 

ST
D

s

C
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
is

 o
f

br
ie

f 
an

d 
ex

pa
nd

ed
 e

vi
de

nc
e-

ba
se

d 
ri

sk
 r

ed
uc

tio
n 

in
te

rv
en

tio
ns

fo
r 

H
IV

-i
nf

ec
te

d 
pe

op
le

 w
ho

in
je

ct
 d

ru
gs

 in
 th

e 
U

ni
te

d 
St

at
es

[1
5]

D
yn

am
ic

co
m

pa
rt

m
en

ta
l

tr
an

sm
is

si
on

C
om

pa
re

 tw
o

be
ha

vi
or

al
in

te
rv

en
tio

ns
 f

or
 H

IV
-

in
fe

ct
ed

 I
D

U
s 

to
 th

e
st

at
us

 q
uo

N
ot

 r
ep

or
te

d
$7

,7
07

-
24

,0
72

/Q
A

L
Y

ga
in

ed
 d

ep
en

di
ng

 o
n

st
ra

te
gy

 (
20

15
U

SD
*)

A
ve

rt
 1

9,
00

0-
74

,0
00

 in
fe

ct
io

ns
de

pe
nd

in
g 

on
st

ra
te

gy
 a

nd
co

ve
ra

ge

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 H

IV
pr

ev
en

tio
n 

fo
r 

hi
gh

-r
is

k 
gr

ou
ps

 a
t

sc
al

e:
 a

n 
ec

on
om

ic
 e

va
lu

at
io

n 
of

th
e 

A
va

ha
n 

pr
og

ra
m

m
e 

in
 s

ou
th

In
di

a 
[1

6]

Po
pu

la
tio

n-
le

ve
l

dy
na

m
ic

co
m

pa
rt

m
en

ta
l

E
st

im
at

e 
im

pa
ct

 a
nd

co
st

 o
f 

sc
al

e-
up

 o
f 

a
co

m
bi

na
tio

n 
be

ha
vi

or
al

in
te

rv
en

tio
n 

fo
r 

M
SM

an
d 

FS
W

$7
85

$4
6/

D
A

L
Y

 a
ve

rt
ed

(2
01

1 
U

SD
)

A
R

T
 s

av
in

gs
 a

s 
a

re
su

lt 
of

 th
e

pr
og

ra
m

 w
ou

ld
 b

e
$7

7 
m

ill
io

n

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobsen and Walensky Page 14

T
it

le
M

od
el

 T
yp

e
St

ra
te

gy
R

es
ul

ts

$/
In

fe
ct

io
n

av
er

te
d

$/
Q

A
L

Y
 g

ai
ne

d 
or

$/
D

A
L

Y
 a

ve
rt

ed
1

O
th

er

C
om

m
un

ity
 m

ob
ili

sa
tio

n 
an

d
em

po
w

er
m

en
t a

s 
pa

rt
 o

f 
H

IV
pr

ev
en

tio
n 

fo
r 

fe
m

al
e 

se
x 

w
or

ks
in

 s
ou

th
er

n 
In

di
a:

 a
 c

os
t-

ef
fe

ct
iv

en
es

s 
an

al
ys

is
 [

17
]

Po
pu

la
tio

n-
le

ve
l

dy
na

m
ic

co
m

pa
rt

m
en

ta
l

A
dd

 c
om

m
un

ity
m

ob
ili

za
tio

n 
an

d
em

po
w

er
m

en
t t

o 
co

re
H

IV
 p

re
ve

nt
io

n
se

rv
ic

es

$2
30

$1
4/

D
A

L
Y

 a
ve

rt
ed

(2
01

1 
U

SD
)

C
os

t-
sa

vi
ng

 if
in

cl
ud

e 
A

R
T

 c
os

ts

Q
A

L
Y

: q
ua

lit
y-

ad
ju

st
ed

 li
fe

 y
ea

r;
 D

A
L

Y
: d

is
ab

ili
ty

-a
dj

us
te

d 
lif

e 
ye

ar
; U

SD
: U

ni
te

d 
St

at
es

 d
ol

la
rs

; y
r:

 y
ea

r;
 M

SM
: m

en
 w

ho
 h

av
e 

se
x 

w
ith

 m
en

; F
SW

: f
em

al
e 

se
x 

w
or

ke
rs

; A
R

T
: a

nt
ir

et
ro

vi
ra

l t
he

ra
py

; 
Pr

E
P:

 p
re

-e
xp

os
ur

e 
pr

op
hy

la
xi

s;
 T

as
P:

 tr
ea

tm
en

t a
s 

pr
ev

en
tio

n;
 I

C
E

R
: i

nc
re

m
en

ta
l c

os
t-

ef
fe

ct
iv

en
es

s 
ra

tio
; P

SI
: P

op
ul

at
io

n 
Se

rv
ic

es
 I

nt
er

na
tio

na
l; 

ST
D

: s
ex

ua
lly

 tr
an

sm
itt

ed
 d

is
ea

se
; I

D
U

: i
nj

ec
tin

g 
dr

ug
 

us
er

.

1 T
he

 a
st

er
is

k 
(*

) 
ne

xt
 to

 Y
E

A
R

 U
SD

 in
di

ca
te

s 
ye

ar
 o

f 
ar

tic
le

 p
ub

lic
at

io
n 

w
he

n 
ye

ar
 o

f 
U

SD
 is

 n
ot

 r
ep

or
te

d 
in

 th
e 

ar
tic

le
.

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobsen and Walensky Page 15

T
ab

le
 2

Pr
ev

en
tio

n 
of

 M
ot

he
r 

to
 C

hi
ld

 T
ra

ns
m

is
si

on
 a

nd
 H

IV
 T

es
tin

g 
St

ra
te

gi
es

T
it

le
M

od
el

 T
yp

e
St

ra
te

gy
R

es
ul

ts

$/
In

fe
ct

io
n

A
ve

rt
ed

$/
Q

A
L

Y
 g

ai
ne

d 
or

$/
D

A
L

Y
 a

ve
rt

ed
1

O
th

er

P
re

ve
nt

io
n 

of
 M

ot
he

r 
to

 C
hi

ld
 T

ra
ns

m
is

si
on

 (
P

M
T

C
T

)

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 o

pt
io

n 
B

pl
us

 f
or

 P
M

T
C

T
 o

f 
H

IV
 in

re
so

ur
ce

-l
im

ite
d 

co
un

tr
ie

s:
ev

id
en

ce
 f

ro
m

 K
um

as
i, 

G
ha

na
[1

9]

St
at

e 
tr

an
si

tio
n

C
om

pa
re

 O
pt

io
n 

B
+

 to
O

pt
io

n 
B

 in
 H

IV
-

in
fe

ct
ed

 p
re

gn
an

t
w

om
en

N
ot

 r
ep

or
te

d
$7

85
/Q

A
L

Y
 g

ai
ne

d
(2

01
5 

U
SD

*)
O

pt
io

n 
B

+
 g

ai
ns

ad
di

tio
na

l 0
.1

m
at

er
na

l a
nd

 3
.2

ch
ild

 Q
A

L
Y

s

T
he

 c
os

ts
 a

nd
 b

en
ef

its
 o

f 
O

pt
io

n
B

+
 f

or
 th

e 
PM

T
C

T
 o

f 
H

IV
(K

en
ya

, Z
am

bi
a,

 S
ou

th
 A

fr
ic

a,
V

ie
tn

am
) 

[2
0]

D
et

er
m

in
is

tic
C

om
pa

re
 O

pt
io

n 
A

,
O

pt
io

n 
B

, a
nd

 O
pt

io
n

B
+

 in
 p

re
gn

an
t w

om
en

$6
,0

00
-$

23
,0

00
(B

+
) 

de
pe

nd
in

g
on

 c
ou

nt
ry

N
ot

 r
ep

or
te

d 
(2

01
4

U
SD

*)
O

pt
io

n 
B

+
pr

ev
en

ts
 th

e 
m

os
t

nu
m

be
r 

of
tr

an
sm

is
si

on
s

H
ea

lth
 o

ut
co

m
es

 a
nd

 c
os

t i
m

pa
ct

of
 th

e 
ne

w
 W

H
O

 2
01

3 
gu

id
el

in
es

on
 P

M
T

C
T

 o
f 

H
IV

 in
 Z

am
bi

a
[2

1]

D
ec

is
io

n 
tr

ee
C

om
pa

re
 O

pt
io

n 
A

,
O

pt
io

n 
B

, a
nd

 O
pt

io
n

B
+

 in
 p

re
gn

an
t w

om
en

$1
,0

34
 (

A
),

$1
,1

40
 (

B
),

$1
,4

06
 (

B
+

)

$7
5-

13
2/

Q
A

L
Y

ga
in

ed
 (

20
12

 U
SD

)
33

%
 r

is
k

re
du

ct
io

n 
fo

r
in

fa
nt

tr
an

sm
is

si
on

T
he

 c
os

t-
ef

fe
ct

iv
en

es
s 

of
 d

if
fe

re
nt

fe
ed

in
g 

pa
tte

rn
s 

co
m

bi
ne

d 
w

ith
pr

om
pt

 tr
ea

tm
en

ts
 f

or
 P

M
T

C
T

 in
So

ut
h 

A
fr

ic
a:

 e
st

im
at

es
 f

ro
m

si
m

ul
at

io
n 

m
od

el
in

g 
[2

2]

D
ec

is
io

n 
an

al
yt

ic
m

od
el

 w
ith

M
on

te
 C

ar
lo

si
m

ul
at

io
n

C
om

pa
re

 p
ro

m
pt

ly
tr

ea
tin

g 
pr

eg
na

nt
w

om
en

 w
ith

 A
R

T
 o

r
te

st
in

g 
an

d 
tr

ea
tin

g
w

ith
 A

R
T

 a
ft

er
 d

el
iv

er
y

$2
06

0 
fo

r
pr

om
pt

ly
 tr

ea
te

d
$7

0/
Y

L
S 

sa
ve

d 
fo

r
pr

om
pt

ly
 tr

ea
te

d
$1

20
/Y

L
S 

fo
r

tr
ea

te
d 

af
te

r 
de

liv
er

y
(2

01
2 

U
SD

)

R
ep

la
ce

m
en

t
fe

ed
in

g 
is

 m
or

e
co

st
-e

ff
ec

tiv
e

($
13

5/
Y

L
S)

 th
an

br
ea

st
fe

ed
in

g
($

19
5/

Y
L

S)

H
IV

 T
es

ti
ng

E
xp

an
de

d 
H

IV
 te

st
in

g 
in

 lo
w

-
pr

ev
al

en
ce

, h
ig

h-
in

co
m

e
co

un
tr

ie
s:

 a
 c

os
t-

ef
fe

ct
iv

en
es

s
an

al
ys

is
 f

or
 th

e 
U

ni
te

d 
K

in
gd

om
[2

3]

D
yn

am
ic

co
m

pa
rt

m
en

ta
l

C
om

pa
re

 u
ni

ve
rs

al
 a

nd
ta

rg
et

ed
 H

IV
 te

st
in

g 
at

va
ri

ou
s 

re
pe

at
 in

te
rv

al
s

(o
nc

e 
an

d 
ev

er
y 

1 
yr

, 2
yr

, o
r 

3 
yr

)

N
ot

 r
ep

or
te

d
1-

yr
 ta

rg
et

ed
 te

st
in

g:
£1

7,
50

0/
Q

A
L

Y
ga

in
ed

 (
~$

26
,7

00
)

(2
01

2 
U

SD
)

U
ni

ve
rs

al
:

£6
7,

00
0-

10
6,

00
0/

Q
A

L
Y

ga
in

ed
($

10
2,

10
0-

16
1,

60
0)

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 f

re
qu

en
t

H
IV

 te
st

in
g 

of
 h

ig
h 

ri
sk

po
pu

la
tio

ns
 in

 th
e 

U
ni

te
d 

St
at

es
[2

4]

T
ra

ns
m

is
si

on
m

od
el

 (
no

 f
ur

th
er

de
ta

ils
 p

ro
vi

de
d)

C
om

pa
re

 3
 a

nd
 6

 m
o

vs
. a

nn
ua

l t
es

tin
g 

in
M

SM
 a

nd
 I

D
U

s

$2
59

,0
00

-
$4

,4
68

,9
00

IC
E

R
 is

 c
os

t-
sa

vi
ng

to
 $

91
0,

60
0/

Q
A

L
Y

ga
in

ed
(2

01
2 

U
SD

)

C
os

ts
 a

nd
 I

C
E

R
s

de
pe

nd
 o

n 
ri

sk
gr

ou
p,

 te
st

in
g

fr
eq

ue
nc

y 
an

d 
te

st
ty

pe

A
ss

es
sm

en
t o

f 
th

e 
po

te
nt

ia
l

im
pa

ct
 a

nd
 c

os
t-

ef
fe

ct
iv

en
es

s 
of

se
lf

-t
es

tin
g 

fo
r 

H
IV

 in
 lo

w
-

in
co

m
e 

co
un

tr
ie

s 
(Z

im
ba

bw
e)

[2
5]

In
di

vi
du

al
-b

as
ed

st
oc

ha
st

ic
tr

an
sm

is
si

on

C
om

pa
re

 in
tr

od
uc

tio
n

of
 H

IV
 s

el
f-

te
st

in
g 

ov
er

20
 y

ea
r 

tim
e 

fr
am

e 
to

pr
ov

id
er

 d
el

iv
er

ed
 H

T
C

N
ot

 r
ep

or
te

d
C

os
t-

sa
vi

ng
 (

20
15

U
SD

*)
Se

lf
-t

es
tin

g 
sa

ve
s

$7
5 

m
ill

io
n 

an
d

av
er

ts
 7

00
0

D
A

L
Y

s 
ov

er
 2

0
ye

ar
s

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobsen and Walensky Page 16

T
it

le
M

od
el

 T
yp

e
St

ra
te

gy
R

es
ul

ts

$/
In

fe
ct

io
n

A
ve

rt
ed

$/
Q

A
L

Y
 g

ai
ne

d 
or

$/
D

A
L

Y
 a

ve
rt

ed
1

O
th

er

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 c

om
m

un
ity

-
ba

se
d 

st
ra

te
gi

es
 to

 s
tr

en
gt

he
n 

th
e

co
nt

in
uu

m
 o

f 
H

IV
 c

ar
e 

in
 r

ur
al

So
ut

h 
A

fr
ic

a:
 a

 h
ea

lth
 e

co
no

m
ic

m
od

el
lin

g 
an

al
ys

is
 [

26
]

In
di

vi
du

al
-b

as
ed

m
ic

ro
si

m
ul

at
io

n
tr

an
sm

is
si

on

Im
pl

em
en

t h
om

e 
H

T
C

pa
ck

ag
e 

at
 d

if
fe

re
nt

A
R

T
 in

iti
at

io
n

th
re

sh
ol

ds

N
ot

 r
ep

or
te

d
$1

,0
90

-$
1,

36
0

de
pe

nd
in

g 
on

 A
R

T
in

iti
at

io
n 

th
re

sh
ol

d
(2

01
2 

U
SD

)

D
ec

re
as

e 
H

IV
m

or
bi

di
ty

 b
y 

10
-

22
%

 a
nd

 a
ve

rt
ed

9-
47

%
 o

f
in

fe
ct

io
ns

M
ob

ile
 H

IV
 s

cr
ee

ni
ng

 in
 C

ap
e

T
ow

n,
 S

ou
th

 A
fr

ic
a:

 c
lin

ic
al

im
pa

ct
, c

os
t a

nd
 c

os
t-

ef
fe

ct
iv

en
es

s 
[2

7]

D
et

er
m

in
is

tic
,

in
di

vi
du

al
-b

as
ed

M
ar

ko
v

C
om

pa
re

 a
dd

iti
on

 o
f

m
ob

ile
 te

st
in

g 
to

 c
lin

ic
te

st
in

g 
to

 c
lin

ic
 te

st
in

g
on

ly

N
ot

 r
ep

or
te

d
$2

,4
00

/y
ea

r 
of

 li
fe

sa
ve

d 
(2

01
2 

U
SD

)
A

dd
iti

on
 o

f
m

ob
ile

 te
st

in
g

in
cr

ea
se

s 
lif

e
ex

pe
ct

an
cy

 b
y 

8
ye

ar
s

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 in

te
gr

at
ed

ro
ut

in
e 

of
fe

ri
ng

 o
f 

pr
en

at
al

 H
IV

an
d 

sy
ph

ili
s 

sc
re

en
in

g 
in

 C
hi

na
[2

8]

M
ar

ko
v 

co
ho

rt
st

at
e 

tr
an

si
tio

n
C

om
pa

re
 H

IV
, s

yp
hi

lis
,

an
d 

H
IV

+
sy

ph
ili

s
sc

re
en

in
g 

vs
. n

o
sc

re
en

in
g

N
ot

 r
ep

or
te

d
$5

,6
36

/D
A

L
Y

av
er

te
d 

fo
r 

H
IV

 o
nl

y
(2

01
0 

U
SD

)

$3
59

/D
A

L
Y

av
er

te
d 

fo
r

H
IV

+
sy

ph
ili

s
sc

re
en

in
g

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 p

ro
vi

de
r-

ba
se

d 
H

IV
 p

ar
tn

er
 n

ot
if

ic
at

io
n 

in
ur

ba
n 

M
al

aw
i [

29
]

D
ec

is
io

n 
tr

ee
C

om
pa

re
 th

re
e

no
tif

ic
at

io
n 

st
ra

te
gi

es
:

pa
ss

iv
e 

re
fe

rr
al

,
co

nt
ra

ct
 a

nd
 p

ro
vi

de
r

no
tif

ic
at

io
n

IC
E

R
 $

3,
56

0
(c

on
tr

ac
t v

s.
pa

ss
iv

e)
$5

1,
42

1
(p

ro
vi

de
r 

vs
.

co
nt

ra
ct

)

(2
01

0 
U

SD
)

27
.9

 tr
an

sm
is

si
on

s
av

er
te

d 
(p

ro
vi

de
r)

an
d 

27
.5

 (
co

nt
ra

ct
)

co
m

pa
re

d 
to

pa
ss

iv
e

Q
A

L
Y

: q
ua

lit
y-

ad
ju

st
ed

 li
fe

 y
ea

r;
 D

A
L

Y
: d

is
ab

ili
ty

-a
dj

us
te

d 
lif

e 
ye

ar
; A

R
T

: a
nt

ir
et

ro
vi

ra
l t

he
ra

py
; O

pt
io

n 
A

: H
IV

 p
ro

ph
yl

ax
is

 f
or

 m
ot

he
rs

 a
nd

 in
fa

nt
s;

 O
pt

io
n 

B
: A

R
T

 to
 w

om
en

 w
hi

le
 p

re
gn

an
t o

r 
br

ea
st

fe
ed

in
g;

 O
pt

io
n 

B
+

: l
if

el
on

g 
A

R
T

 to
 p

re
gn

an
t w

om
en

; W
H

O
: W

or
ld

 H
ea

lth
 O

rg
an

iz
at

io
n;

 I
C

E
R

: i
nc

re
m

en
ta

l c
os

t-
ef

fe
ct

iv
en

es
s 

ra
tio

; y
r:

 y
ea

r;
 m

o:
 m

on
th

; M
SM

: m
en

 w
ho

 h
av

e 
se

x 
w

ith
 m

en
; I

D
U

: 
in

je
ct

in
g 

dr
ug

 u
se

r;
 H

T
C

: H
IV

 te
st

in
g 

an
d 

co
un

se
lin

g.

1 T
he

 a
st

er
is

k 
(*

) 
ne

xt
 to

 Y
E

A
R

 U
SD

 in
di

ca
te

s 
ye

ar
 o

f 
ar

tic
le

 p
ub

lic
at

io
n 

w
he

n 
ye

ar
 o

f 
U

SD
 is

 n
ot

 r
ep

or
te

d 
in

 th
e 

ar
tic

le
.

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobsen and Walensky Page 17

T
ab

le
 3

Pr
e-

E
xp

os
ur

e 
Pr

op
hy

la
xi

s 
an

d 
T

re
at

m
en

t a
s 

Pr
ev

en
tio

n 
St

ra
te

gi
es

C
it

at
io

n
M

od
el

 T
yp

e
St

ra
te

gy
R

es
ul

ts

$/
In

fe
ct

io
n

A
ve

rt
ed

$/
Q

A
L

Y
 g

ai
ne

d 
or

$/
D

A
L

Y
 a

ve
rt

ed
1

O
th

er

P
re

-E
xp

os
ur

e 
P

ro
ph

yl
ax

is

E
va

lu
at

in
g 

th
e 

im
pa

ct
 o

f
pr

io
ri

tiz
at

io
n 

of
 a

nt
ir

et
ro

vi
ra

l
pr

e-
ex

po
su

re
 p

ro
ph

yl
ax

is
 in

N
ew

 Y
or

k 
(U

ni
te

d 
St

at
es

) 
[4

2]

M
on

te
 C

ar
lo

w
ith

de
te

rm
in

is
tic

co
m

pa
rt

m
en

ta
l

tr
an

sm
is

si
on

C
om

pa
re

pr
io

ri
tiz

at
io

n 
of

Pr
E

P 
be

tw
ee

n 
hi

gh
ri

sk
 h

et
er

os
ex

ua
ls

,
hi

gh
 r

is
k 

M
SM

, a
ll

M
SM

, I
D

U
s,

 a
nd

 a
ll

hi
gh

 r
is

k

R
an

ge
s 

fr
om

 $
1.

6
m

ill
io

n 
to

 $
54

m
ill

io
n

N
ot

 r
ep

or
te

d
(2

01
2 

U
SD

)
D

im
in

is
hi

ng
 r

et
ur

ns
w

he
n 

Pr
E

P 
is

ex
pa

nd
ed

 b
ey

on
d 

hi
gh

ri
sk

 M
SM

C
lin

ic
al

 e
ff

ec
tiv

en
es

s 
an

d 
co

st
-

ef
fe

ct
iv

en
es

s 
of

 H
IV

 P
rE

P 
in

M
SM

: r
is

k 
ca

lc
ul

at
or

s 
fo

r 
re

al
-

w
or

ld
 d

ec
is

io
n-

m
ak

in
g 

(U
ni

te
d

St
at

es
) 

[4
3]

D
ec

is
io

n-
an

al
yt

ic
 b

as
ed

on
 d

ec
is

io
n 

tr
ee

fr
am

ew
or

k

E
st

im
at

e 
th

e 
nu

m
be

r
ne

ed
ed

 to
 tr

ea
t f

or
M

SM
 in

 v
ar

io
us

ri
sk

, a
dh

er
en

ce
, a

nd
be

ha
vi

or
al

 s
ce

na
ri

os

N
ot

 r
ep

or
te

d
$1

60
,0

00
/Q

A
L

Y
 f

or
Pr

E
P 

to
 a

ll 
M

SM
 in

th
e 

U
S

(2
01

2 
U

SD
)

N
um

be
r 

ne
ed

ed
 to

 tr
ea

t
is

 6
4

A
 c

os
t-

ef
fe

ct
iv

en
es

s 
an

al
ys

is
 o

f
H

IV
 P

rE
P 

fo
r 

M
SM

 in
A

us
tr

al
ia

 [
44

]

St
oc

ha
st

ic
ag

en
t-

ba
se

d
C

om
pa

re
 P

rE
P 

to
 a

ll
M

SM
, h

ig
h 

ri
sk

M
SM

, a
nd

se
ro

di
sc

or
da

nt
 M

SM
to

 n
o 

Pr
E

P

N
ot

 r
ep

or
te

d
$8

,4
00

-1
1,

57
5

(A
U

D
) 

/Q
A

L
Y

ga
in

ed
 to

se
ro

di
sc

or
da

nt
 M

SM
($

7,
79

0-
10

,7
40

U
SD

, 2
01

3)

>
$4

00
,0

00
(A

U
D

)/
Q

A
L

Y
 g

ai
ne

d
to

 a
ll 

M
SM

(>
$3

71
,0

00
 U

SD
)

E
ff

ec
tiv

en
es

s 
an

d 
co

st
-

ef
fe

ct
iv

en
es

s 
of

 o
ra

l P
rE

P 
in

 a
po

rt
fo

lio
 o

f 
pr

ev
en

tio
n

pr
og

ra
m

s 
fo

r 
ID

U
s 

in
 m

ix
ed

H
IV

 e
pi

de
m

ic
s 

(U
kr

ai
ne

) 
[4

5]

D
yn

am
ic

co
m

pa
rt

m
en

ta
l

C
om

pa
re

 P
rE

P,
 A

R
T

an
d/

or
 m

et
ha

do
ne

m
ai

nt
en

an
ce

 th
er

ap
y

(M
M

T
) 

to
 n

o
in

te
rv

en
tio

n 
in

 I
D

U
s

N
ot

 r
ep

or
te

d
M

M
T

: $
52

0/
Q

A
L

Y
ga

in
ed

A
dd

in
g 

Pr
E

P:
 $

1,
70

0
(2

00
8 

U
SD

)

Pr
E

P 
be

co
m

es
 a

s 
co

st
-

ef
fe

ct
iv

e 
as

 M
M

T
 if

pr
ic

ed
 le

ss
 th

an
 $

65
0

an
d 

co
st

-s
av

in
g 

is
pr

ic
ed

 le
ss

 th
an

 $
37

0

H
IV

-s
er

od
is

co
rd

an
t c

ou
pl

es
de

si
ri

ng
 a

 c
hi

ld
: “

tr
ea

tm
en

t a
s

pr
ev

en
tio

n,
” 

pr
ee

xp
os

ur
e

pr
op

hy
la

xi
s,

 o
r 

m
ed

ic
al

ly
as

si
st

ed
 p

ro
cr

ea
tio

n?
 (

F
ra

nc
e)

[4
6]

M
ar

ko
v

de
ci

si
on

 tr
ee

C
om

pa
re

 c
on

ce
pt

io
n

st
ra

te
gi

es
: P

rE
P,

T
as

P,
 m

ed
ic

al
ly

as
si

st
ed

 p
ro

cr
ea

tio
n

N
ot

 r
ep

or
te

d
Pr

E
P 

lim
ite

d 
to

fe
rt

ile
 d

ay
s:

 €
1.

13
M

(~
$1

.5
M

) 
pe

r 
lif

e
ye

ar
 s

av
ed

 c
om

pa
re

d
to

 T
as

P 
an

d
in

te
rc

ou
rs

e 
lim

ite
d 

to
fe

rt
ile

 d
ay

s
(2

01
3 

E
ur

o 
or

 U
SD

)

M
ed

ic
al

ly
 a

ss
is

te
d

pr
oc

re
at

io
n 

is
 €

3.
6M

(~
$4

M
) 

pe
r 

lif
e 

ye
ar

sa
ve

d 
co

m
pa

re
d 

to
lim

ite
d 

Pr
E

P

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 te

no
fo

vi
r

ge
l i

n 
ur

ba
n 

So
ut

h 
A

fr
ic

a:
m

od
el

 p
ro

je
ct

io
ns

 o
f 

H
IV

im
pa

ct
 a

nd
 th

re
sh

ol
d 

pr
od

uc
t

pr
ic

es
 [

47
]

Po
pu

la
tio

n-
le

ve
l

de
te

rm
in

is
tic

co
m

pa
rt

m
en

ta
l

tr
an

sm
is

si
on

L
in

ea
r 

sc
al

e-
up

 o
f

te
no

fo
vi

r 
ge

l t
o 

30
%

up
ta

ke
 o

ve
r 

10
ye

ar
s;

 g
el

 u
se

d 
in

72
%

 o
f 

se
x 

ac
ts

N
ot

 r
ep

or
te

d
IC

E
R

 $
29

7/
D

A
L

Y
av

er
te

d
(2

01
2 

U
SD

)

R
ed

uc
e 

H
IV

 in
ci

de
nc

e
by

 1
2.

5%

C
om

pa
ra

tiv
e 

ef
fe

ct
iv

en
es

s 
an

d
co

st
-e

ff
ec

tiv
en

es
s 

of
 A

R
T

 a
nd

Pr
E

P 
fo

r 
H

IV
 p

re
ve

nt
io

n 
in

D
yn

am
ic

co
m

pa
rt

m
en

ta
l

C
om

pa
re

 A
R

T
 s

ca
le

-
up

 a
t d

if
fe

re
nt

in
iti

at
io

n 
th

re
sh

ol
ds

D
yn

am
ic

co
m

pa
rt

m
en

ta
l

C
om

pa
re

 A
R

T
 s

ca
le

-
up

 a
t d

if
fe

re
nt

in
iti

at
io

n 
th

re
sh

ol
ds

N
ot

 r
ep

or
te

d
A

dd
in

g 
ta

rg
et

ed
Pr

E
P 

ra
ng

es
 f

ro
m

$1
60

-2
20

/Q
A

L
Y

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobsen and Walensky Page 18

C
it

at
io

n
M

od
el

 T
yp

e
St

ra
te

gy
R

es
ul

ts

$/
In

fe
ct

io
n

A
ve

rt
ed

$/
Q

A
L

Y
 g

ai
ne

d 
or

$/
D

A
L

Y
 a

ve
rt

ed
1

O
th

er

So
ut

h 
A

fr
ic

a 
[4

8]
an

d 
sc

al
e-

up
;

de
te

rm
in

e 
ad

di
tio

na
l

co
st

 o
f 

ad
di

ng
 P

rE
P

ga
in

ed
 (

20
14

 U
SD

*)

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 P

rE
P

ta
rg

et
ed

 to
 h

ig
h-

ri
sk

se
ro

di
sc

or
da

nt
 c

ou
pl

es
 a

s 
a

br
id

ge
 to

 s
us

ta
in

ed
 A

R
T

 u
se

 in
K

am
pa

la
, U

ga
nd

a 
[4

9]

D
yn

am
ic

tr
an

sm
is

si
on

C
ur

re
nt

 A
R

T
co

ve
ra

ge
 v

s.
 A

R
T

sc
al

e-
up

 f
or

C
D

4<
50

0 
vs

.
Pr

E
P+

A
R

T
 s

ca
le

-u
p

IC
E

R
 $

1,
34

0
(P

rE
P+

A
R

T
)

IC
E

R
 $

5,
35

4
(P

rE
P+

A
R

T
) 

pe
r

D
A

L
Y

 a
ve

rt
ed

(2
01

2 
U

SD
)

Pr
E

P+
A

R
T

 a
ve

rt
s 

43
%

of
 in

fe
ct

io
ns

E
st

im
at

in
g 

th
e 

co
st

-
ef

fe
ct

iv
en

es
s 

of
 P

rE
P 

to
 r

ed
uc

e
H

IV
-1

 a
nd

 H
SV

-2
 in

ci
de

nc
e 

in
H

IV
-s

er
od

is
co

rd
an

t c
ou

pl
es

 in
So

ut
h 

A
fr

ic
a 

[5
0]

M
ic

ro
si

m
ul

at
io

n
Pr

E
P 

to
 u

ni
nf

ec
te

d
pa

rt
ne

r 
pr

io
r 

to
 a

nd
du

ri
ng

 1
st
 y

ea
r 

of
A

R
T

 in
iti

at
io

n 
in

in
fe

ct
ed

 p
ar

tn
er

N
ot

 r
ep

or
te

d
$9

,7
57

-
10

,3
83

/D
A

L
Y

av
er

te
d 

(2
01

5 
U

SD
*)

H
SV

-2
 p

re
ve

nt
io

n 
ha

s
lit

tle
 im

pa
ct

 o
n 

co
st

-
ef

fe
ct

iv
en

es
s

Se
as

on
al

 P
rE

P 
fo

r 
pa

rt
ne

rs
 o

f
m

ig
ra

nt
 m

in
er

s 
in

 s
ou

th
er

n
M

oz
am

bi
qu

e:
 a

 h
ig

hl
y 

fo
cu

se
d

Pr
E

P 
in

te
rv

en
tio

n 
[5

1]

Po
pu

la
tio

n-
le

ve
l

de
te

rm
in

is
tic

tr
an

sm
is

si
on

6 
w

ee
ks

 o
f 

ta
rg

et
ed

Pr
E

P 
ea

ch
 y

ea
r 

fo
r

pa
rt

ne
rs

 o
f 

m
in

er
s

tim
ed

 w
he

n 
m

in
er

s
re

tu
rn

 h
om

e 
fr

om
So

ut
h 

A
fr

ic
a

$7
1,

37
4 

fo
r 

ye
ar

-
lo

ng
 P

rE
P

$9
,5

40
 f

or
 6

 w
ee

k
pe

ri
od

N
ot

 r
ep

or
te

d 
(2

01
2

U
SD

)
Fo

r 
co

st
/in

fe
ct

io
n

av
er

te
d 

to
 b

e 
<

$3
,0

00
,

co
st

 o
f 

Pr
E

P 
w

ou
ld

ne
ed

 to
 d

ec
re

as
e 

an
d

us
er

s 
w

ou
ld

 n
ee

d 
go

od
ad

he
re

nc
e

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 P

rE
P 

in
H

IV
/A

ID
S 

co
nt

ro
l i

n 
Z

am
bi

a:
a 

st
oc

ha
st

ic
 le

ag
ue

 a
pp

ro
ac

h
[5

3]

D
et

er
m

in
is

tic
,

M
on

te
 C

ar
lo

C
om

pa
re

 A
R

T
 s

ca
le

-
up

, p
ri

or
iti

ze
d 

Pr
E

P,
an

d 
ge

ne
ra

l P
rE

P

N
ot

 r
ep

or
te

d
IC

E
R

 P
rE

P+
A

R
T

:
$5

,8
61

/Q
A

L
Y

ga
in

ed
(2

01
2 

U
SD

)

Pr
E

P 
w

ou
ld

 r
eq

ui
re

 a
10

-f
ol

d 
in

cr
ea

se
 in

bu
dg

et

T
re

at
m

en
t 

as
 P

re
ve

nt
io

n

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 H

IV
tr

ea
tm

en
t a

s 
pr

ev
en

tio
n 

in
se

ro
di

sc
or

da
nt

 c
ou

pl
es

 (
So

ut
h

A
fr

ic
a,

 I
nd

ia
) 

[5
7]

D
et

er
m

in
is

tic
,

in
di

vi
du

al
-b

as
ed

M
ar

ko
v

C
om

pa
re

 e
ar

ly
 A

R
T

in
iti

at
io

n 
w

ith
gu

id
el

in
e-

co
nc

or
da

nt
A

R
T

 in
iti

at
io

n

N
ot

 r
ep

or
te

d
So

ut
h 

A
fr

ic
a 

IC
E

R
$5

90
/L

Y
S

In
di

a 
IC

E
R

$5
30

/L
Y

S 
(2

01
1

U
SD

)

R
es

ul
ts

 e
xc

lu
de

 c
os

ts
of

 c
as

e 
id

en
tif

ic
at

io
n

an
d 

te
st

in
g 

re
qu

ir
ed

 to
in

de
nt

if
y 

pa
rt

ic
ip

an
ts

w
ith

 h
ig

h 
C

D
4 

co
un

ts

C
om

pa
ra

tiv
e 

ef
fe

ct
iv

en
es

s 
an

d
co

st
-e

ff
ec

tiv
en

es
s 

of
 A

R
T

 a
nd

Pr
E

P 
fo

r 
H

IV
 p

re
ve

nt
io

n 
in

So
ut

h 
A

fr
ic

a 
[4

8]

D
yn

am
ic

co
m

pa
rt

m
en

ta
l

C
om

pa
re

 A
R

T
 s

ca
le

-
up

 a
t d

if
fe

re
nt

in
iti

at
io

n 
th

re
sh

ol
ds

an
d 

sc
al

e-
up

;
de

te
rm

in
e 

ad
di

tio
na

l
co

st
 o

f 
ad

di
ng

 P
rE

P

N
ot

 r
ep

or
te

d
IC

E
R

 f
or

 A
R

T
 s

ca
le

-
up

 r
an

ge
s 

fr
om

 $
31

0-
99

0/
Q

A
L

Y
 g

ai
ne

d
(2

01
4 

U
SD

*)

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 P

rE
P

ta
rg

et
ed

 to
 h

ig
h-

ri
sk

se
ro

di
sc

or
da

nt
 c

ou
pl

es
 a

s 
a

br
id

ge
 to

 s
us

ta
in

ed
 A

R
T

 u
se

 in
K

am
pa

la
, U

ga
nd

a 
[4

9]

D
yn

am
ic

tr
an

sm
is

si
on

C
ur

re
nt

 A
R

T
co

ve
ra

ge
 v

s.
 A

R
T

sc
al

e-
up

 f
or

C
D

4<
50

0 
vs

.
Pr

E
P+

A
R

T
 s

ca
le

-u
p

IC
E

R
 $

1,
45

2
(A

R
T

 a
lo

ne
)

IC
E

R
 $

1,
07

5 
(A

R
T

sc
al

e-
up

) 
pe

r 
D

A
L

Y
av

er
te

d
(2

01
2 

U
SD

)

A
R

T
 s

ca
le

-u
p 

av
er

ts
37

%
 o

f 
in

fe
ct

io
ns

C
os

t-
ef

fe
ct

iv
en

es
s 

of
 P

rE
P 

in
H

IV
/A

ID
S 

co
nt

ro
l i

n 
Z

am
bi

a:
a 

st
oc

ha
st

ic
 le

ag
ue

 a
pp

ro
ac

h
[5

3]

D
et

er
m

in
is

tic
,

M
on

te
 C

ar
lo

C
om

pa
re

 A
R

T
 s

ca
le

-
up

, p
ri

or
iti

ze
d 

Pr
E

P,
an

d 
ge

ne
ra

l P
rE

P

N
ot

 r
ep

or
te

d
IC

E
R

 A
R

T
 s

ca
le

-u
p:

$6
2/

Q
A

L
Y

 g
ai

ne
d

(2
01

2 
U

SD
)

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jacobsen and Walensky Page 19
Q

A
L

Y
: q

ua
lit

y-
ad

ju
st

ed
 li

fe
 y

ea
r;

 D
A

L
Y

: d
is

ab
ili

ty
-a

dj
us

te
d 

lif
e 

ye
ar

; P
rE

P:
 p

re
-e

xp
os

ur
e 

pr
op

hy
la

xi
s;

 C
A

D
: C

an
ad

ia
n 

do
lla

rs
; U

SD
: U

ni
te

d 
St

at
es

 d
ol

la
rs

; A
U

D
: A

us
tr

al
ia

n 
do

lla
rs

; A
R

T
: a

nt
ir

et
ro

vi
ra

l 
th

er
ap

y;
 M

SM
: m

en
 w

ho
 h

av
e 

se
x 

w
ith

 m
en

; I
D

U
: i

nj
ec

tin
g 

dr
ug

 u
se

r;
 T

as
P:

 tr
ea

tm
en

t a
s 

pr
ev

en
tio

n;
 I

C
E

R
: i

nc
re

m
en

ta
l c

os
t-

ef
fe

ct
iv

en
es

s 
ra

tio
; Y

L
S:

 y
ea

r 
of

 li
fe

 s
av

ed
.

1 T
he

 a
st

er
is

k 
(*

) 
ne

xt
 to

 Y
E

A
R

 U
SD

 in
di

ca
te

s 
ye

ar
 o

f 
ar

tic
le

 p
ub

lic
at

io
n 

w
he

n 
ye

ar
 o

f 
U

SD
 is

 n
ot

 r
ep

or
te

d 
in

 th
e 

ar
tic

le
.

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2017 February 01.


