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Summary

In the context of generalized HIV epidemics, thess been limited recent investment in HIV
surveillance and prevention programming for keyuations including female sex workers
(FSWs). Often implicit in the decision to limitiestment in these epidemic settings are
assumptions including that commercial sex is mgitiicant to the sustained transmission of

HIV, and HIV interventions designed to reach ‘@fments of society’ will reach FSWs and
clients. Emerging empiric and model-based evidenceallenging these assumptions. This
paper highlights the frameworks and estimates tsetaracterize the role of sex work in HIV
epidemics as well as the relevant empiric datadeayde on sex work in generalized HIV
epidemics and their strengths and limitations. difi@nal approaches to estimate the
contribution of sex work to HIV epidemics do noptare the potential for upstream and
downstream sexual and vertical HIV transmissioneEjimg approaches such as the
transmission population attributable fraction frdgmamic mathematical models can address this
gap. To move forward, the HIV scientific communmityist begin by replacing assumptions about
the epidemiology of generalized HIV epidemics witita and more appropriate methods of
estimating the contribution of unprotected sexhim ¢ontext of sex work.
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Characterizing the Role of Sex Work in GeneralizedHIV Epidemics

Early in the HIV pandemic, HIV surveillance and yeation focused on high risk, and high
burden populations including female sex workersWBjs men who have sex with men (MSM)
and people who inject drugs (PWID) [1-3]. Howeer,the last 15 years, the total and relative
investments in HIV surveillance and programmatfore$ for FSWs declined markedly in many
countries with generalized HIV epidemics, espegialiross Sub-Saharan Africa (SSA)[4].
National expenditure data on HIV suggest that ilS5A countries reporting HIV expenditure
data after 2007, a median of 0.35% (range, 0.03%Bof HIV prevention budgets were
allocated to HIV prevention for FSWs and clients fhd 17 of 22 countries estimated that
between 0.01 to 3.1% of HIV funding including HIdre expenditure benefits FSWs and clients
[5]. There are also few biological and behavioiadon Key Populations (KPs) in generalized
HIV epidemics due to challenges in their repredergaampling via traditional surveillance
systems [6]. This has limited our understanding$, and of their vulnerabilities to HIV, in
most generalized HIV epidemics — and limits compredive HIV prevention, treatment, and
care responses.[7, 8] While we focus here on fesataevork, these issues have relevance for
other KP in generalized HIV epidemics.

The role of sex work in HIV epidemics refers to theent to which unprotected sex (condomless
and in the absence of antiretroviral-based pre-ex@oprophylaxis and treatment) in the context
of sex work leads to new HIV infections in a givegion. Region-specific knowledge on the

role of sex work can inform the design of HIV pratien programs to ensure that they meet the
needs of those most vulnerable for HIV acquisiaod transmission; achieve maximal and
sustained HIV prevention benefits at populatiorelsyoptimize resource allocation; and help
reduce inequities in the HIV care continuum (BoxAppropriately characterizing the role of

sex work in Benin [9], for example, resulted inre&ses in protective behaviors and reductions
in HIV incidence and prevalence among FSWs [10fhwnportant impacts on the wider
population[11-13].

Optimizing the preventive potential of differentnabinations of behavioural, biomedical, and
structural interventions raises questions about thi, delivery, and models of implementation
to optimize health benefits at affordable costd.[Chief among these questions is whether, and
to what extent, focused HIV programmes are needeB3Ws and clients. Yet often implicit
within generalized epidemic responses are assangpthat (1) sex work is no longer significant
to the sustained transmission of HIV, and (2) Hiterventions designed to reach ‘all segments
of society’ will reach FSWs and clients [15]. Emieggempiric and model-based evidence is
challenging these assumptions. This paper draveystematic reviews and highlights the
current frameworks and estimates of the role ofvgesk in HIV epidemics; and the relevant
empiric data landscape and its strengths and fiioiis.

Frameworks for Characterizing the Role of Sex Workin HIV Epidemics

Five frameworks have been used to estimate theibohon of sex work to overall HIV
transmission (Table 1). Traditional approachesuidelthe numerical proxy [15], the UNAIDS
HIV Modes of Transmission (MOT) models [16], ané tassic population attributable fraction
(PAF). [17-22]. Emerging approaches include tharitmission” PAF (T-PAF) [13, 23-26] and a
re-definition of epidemic types on the basis ofrthehavioral epidemic drivers [20, 27-29]. The

4



O N OO0, WNE

termbehavioral epidemic driverefers to risk factors (such as unprotected sélRarcontext of
sex work) — such that a failure to address thefdastor would undermine all other efforts at HIV
epidemic control and thus, the risk factor canangtlV epidemics Estimates of the
contribution of sex work to overall transmissiomygreatly by methods and the time-horizon of
measurement. The advantages and disadvantageshobfethese frameworks are outlined in
Table 1. Estimates are summarized in Table 2.

The numerical proxy approach to defining HIV epideEnand inferring role of sex work

By the late 1990’s, tailored HIV surveillance arréyention policies were grounded in the user
friendly numerical proxy approach -defining HIV dpmics as concentrated or generalized
based on HIV prevalence thresholds across riskpg{ds]. This framework drew on the theory
of epidemic phase for the role of unprotected seskvun sustaining HIV epidemics [30-36]. It
suggested that in the early phase of an HIV epideimiections entered a population through
KP, like FSW, and spread via ‘bridge populatiossich as clients, to wider populations. The
size of these epidemics depended on a maintenangerferal population) network, and the
extent to which the two networks overlapped [3Hidemics were ‘concentrated’ in the early
phase, became ‘generalized’ and were sustaineaalitenance networks[31]. The numerical
proxy emerged when the epidemic phase constru¢tententrated’ and ‘generalized’ HIV
epidemics were assigned HIV prevalence threshdlsls [Epidemics were classified based on
whether HIV prevalence exceeded 1% in the genem@llation.) [15, 37, 38]. If overall HIV
prevalence remained below 1% while HIV burden ededes% in a KP the epidemic was
deemed concentrated and focused HIV strategiesmeended [15, 37, 38]. If HIV prevalence
surpassed 1% in the general population, the epoems generalized and HIV efforts were to
reach all segments of society [15, 37, 38]. Theenizal proxy approach was originally
developed to guide HIV surveillance, [15] howeverpractice often guided resource allocation
and programmatic design [37, 38].

Overall HIV prevalence in 39 SSA countries exceEds with considerable variability as
defined by the numerical proxy within countries][3® limitation of the approach is that
prevalence thresholds have not been validatedferring the contribution of specific behaviors
among KPs including unprotected sex work to ovel$M transmission. [20]. Dynamic
mathematical modelling studies of SSA regions witho HIV prevalence such as in Cotonou,
Benin and across Kenya, suggest that unprotected@eé can be an important risk for onward
HIV transmission [9, 13, 24, 29], and challengeaksumption that sex work is not important in
these epidemics.

Short-term estimates of the distribution of new kiféctions and classic PAF of sex work on
prevalent/incident HIV infections

Allocation of resources is also informed by estiesadf the relative burden of new annual HIV
infections acquired in different risk such as thobtained from the UNAIDS HIV MOT model
[16, 40]), or the classic PAF on HIV prevalencemmidence [17-19, 41]. The current MOT
model uses data on HIV prevalence across risk-grquppulation size estimates of different risk
groups including KPs and clients, and sexual bemaduch as number of sexual partners [42].
The classic PAF is estimated using point prevalemagithin-population incidence data, as well
as estimates of the size of different risk groups.
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Half of the 39 SSA countries with generalized epidis have estimated the fraction of annual
new HIV infections acquired by FSWs/clients usihg MOT [40, 43], while the classical PAF
of sex work on prevalent HIV infections in malesldamales has been estimated in 25 and 27
countries respectively [22, 44]. These measurendaftiggest a small role for sex work in current
generalized HIV epidemics (Table 2), but have b&ewn to underestimate the medium- to
long-term contribution of sex work [29, 44]. Botppoaches ignore a central feature of HIV
spread: the propagation of HIV infections via onavEilV transmission (Table 1). Onward
transmission refers to the chain of transmissiomfa single (direct) transmission during
unprotected sex work that leads to another infadbetween the infected individual and their
subsequent partners, which in turn, leads to anatfection between the newly infected partner
to their other partners. The MOT and classic PARw the single, direct transmission, but not
the chain of transmission.

Emerging approaches: the “transmission” PAF anddefining HIV epidemic typology by
behavioral epidemic drivers

The implications of underestimating the contribntaf sex work to HIV spread are important
because they can lead to misallocation of resouFgesn a program perspective, we may
erroneously assume that because few infections anmng FSWSs/clients, there is little to gain
from targeted efforts. Two emerging frameworks radgress the limitations of the traditional
approaches by accounting for behaviors which p@teEnHIV epidemics.

The ‘transmission PAF’ (T-PAF) of sex work accoufaistransmission chains over time — the
extent to which the cumulative number of new HI¥eotions are due — directly or indirectly - to
unprotected sex work [9, 23, 25, 26, 29, 44]. THeAF is particularly useful because it tells us
about the potential fraction of infections that nimeyprevented if we can add to existing
interventions and protect all FSWs and clients fidi during sex work. It provides
information on the potential impact on the totalvader population of a ‘perfect’ intervention
for FSWs and clients, without changes in the seratlork or displacement of sex acts As a
result, the T-PAF provides a clearer picture ofrthle of unprotected sex work as a driver of
HIV epidemics with implications for the design, idely, and scale of HIV prevention. The T-
PAF is estimated from dynamic mathematical modeés different periods of time. Dynamic
models are used to predict cumulative infectiorth and without transmission within
commercial sex)[9, 25, 26, 29]. Like the numerjmadxy, MOT, and classic PAF, the T-PAF
depends on inputs from the best available empata.dOther counterfactuals to describe the
influence of sex work itself may include displacermef sex acts or changes in the sexual
network but are distinguished from the T-PAF.

To date, the T-PAF over different time-periods hasn estimated for three SSA countries;
Benin, Burkina Faso, and Kenya [13, 24, 29, 45{inkates of the long term transmission PAF in
each suggest that even in the presence of sustaxmgthg FSW interventions and medium to
high-levels of condom use, 13.5-37.6% of all new Hifections over the next 20 years could be
due directly and indirectly to sex work [13, 44 ].A&/ithout FSW interventions, this figure of
new infections attributable to sex work is estirdatebe 58.3-88.9% over the same time-period
[13, 45, 46]. Direct comparisons of the MOT estiesatind classic PAF with the transmission
PAF where all are derived from simulated HIV epidesvia dynamic mathematical models
have shown that the MOT and classic PAF are sirtoléine transmission PAF of sex work in the
short-term (1 year) but the former are much smatiéhe medium- to long-term [29, 46]. This
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discrepancy occurs because the transmission-PAkreamnward transmission. Onward
transmission is particularly important with behaaleepidemic drivers such as unprotected sex
work associated with high frequency of sexual paghips and mixing between risk groups [47].
A systematic review of dynamic mathematical modglktudies summarized the potential
impact of sex work interventions on onward transimis within the wider community in SSA
(Table 3)[13, 24, 48, 49] — i.e. HIV in the overpdipulation and beyond FSWs and their clients.
Most models were calibrated to observed HIV praweden FSWs [13, 24, 49-52]. They suggest
that across a range of interventions, focused F&4§ramming could avert up to 85% of new
HIV infections in the total population over 15 ysi@], and reduce HIV incidence by up to 35%
over 10 years in the general population [53]. Reagclients could also provide large
incremental benefits [54].

Finally, there has been growing momentum to rengeffilV epidemics on the basis of their
underlying transmission dynamics — and the rolE®{V/clients in the emergence and
persistence of HIV spread [19, 20, 27-29]. In tesv classification system, HIV epidemics are
classified as ‘generalized’ if they are entireljvdn by non-KP sexual networks and ‘mixed’ if
epidemic control requires preventing transmissidthiw KP and non-KP networks (preventing
infections among KP are insufficient to control #gdemic, and likewise if only preventing
infections among non-KP networks). A growing numbkcountries are adopting this new
nomenclature — particularly the use of the ternxédi epidemic [19, 55]. In practice, this re-
definition of epidemic types remains dependentestirig via dynamic mathematical models
[29].

Existing Data Available for the Transmission PAF, R-Defining HIV Epidemics, and
Informing the Design of Sex Work Programs across S5

Dynamic mathematical models can be used to estithat€-PAF and to help classify epidemics
based on behavioral drivers, but require the bestable data on sex work, clear definitions of
who is a sex worker, HIV burdens across risk-granpkiding clients of FSWs, population size
of FSWs and clients, mediators of individual-lek#Y/ acquisition and HIV transmission risks,
sexual partnerships and networks, and HIV prevarditd treatment coverage. The data needs
overlap with the programmatic needs to inform tbetent and scale of sex work programs
(Table 4). Recent reviews shed light on the cariSWiclient data landscape, how data are
being collected, where, and limitations of the da@@ble 5). Stigma and criminalization can pose
barriers to data collection; working with FSW commitigs in the design and implementation of
surveillance and research tools can help ensueecdéection is rights-based, appropriate, and
reflects the diversity of the population.

Epidemiologically and Programmatically Meaningful Definitions of Sex Work

Clear definitions of sex work are needed to (ayem&SWi/client interventions are reaching
them and to (b) design intervention packages tletineir need$s6-60] There is no current
consensus on the surveillance definition of sexkw@ome define sex work as any exchange of
sex for money, favors, or goods [61]. Others lidg@finitions to only the exchange of money,
large client volumes, self-identification, or reface to sexual partners as FSWi/client, when
money was negotiated [56, 62-64]. Terms such asnmdl, part-time, clandestine, or
transactional sex permeate the discourse yetdistinction from formal, high-volume sex work,
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remains unclear. [59, 62, 63, 65]. It is importemtistinguish sex work within this spectrum
even if individuals engage in more than one typtamnsition between types [66].

Formal sex work with large client volumes in higltgnnected and high-risk sexual networks
has different implications for HIV spread than alsor long-term, concurrent partnerships that
may be financially motivated [67]. Without cleafohitions of sex work, T-PAF analyses to
estimate the contribution of sex work to HIV epidesrmay use conflated FSW/client size
estimations, risk-behaviors, and HIV burdens, thenender or over-estimating the role of sex
work — and limit all approaches, including dynammodeling. Client volume and percent
income from sex work has been associated with IHI® humber of generalized HIV epidemics
ranging from Nigeria to Swaziland[68, 69]. Thus, suggest a strategy that defines sex work
based on client numbers and on a pragmatic basiedosed HIV prevention efforts.

Population Size Estimation of FSWs and Their Clierd

Size estimates and the duration of sex work argadn understanding the contribution of sex
work to HIV epidemics. Every framework (Table 1)eds this information - as direct inputs into
mathematical models or as the bases for represensampling for bio-behavioral surveys. Size
estimates also are critical for programs to progekvices at scale and to monitor coverage, and
are increasingly being used by funders to supgtwtation of HIV expenditures[70, 71].

FSW/client population size estimation are not noelf collected as part of traditional HIV
surveillance. However, guidelines on differentragghes exist, and several countries have
started to enumerate FSWs [71, 72]. Size estimatietihods include network-size analyses of
respondent driven sampling surveys, and multi-st&gy informant and geographic mapping
and enumeration of KP hotspots [71, 73, 74]. Gaplgic mapping with enumeration has the
added benefit of providing program “catchment dréasbetter intervention delivery [75, 76].
Size estimations conducted in 29 SSA countriesate duggest that about one to three percent of
adult women are engaged in active formal sex wa4f vhereas estimates of client population
size range widely from a median of 3% using digeoteys methods to 7-30% using indirect
methods [46]. The indirect method of client popioliatsize estimation was first described by
Coteet al.to calculate a plausible match from the adult npaleulation to the number and
frequency of clients reported by FSWSs, and theueagy of repeat FSW visits reported by
clients [17]. These indirect SSA size estimatessarglar to those reported in concentrated HIV
epidemics characteristic of India [20]. The indirenethod requires FSW-specific and client-
specific behavioral surveys and FSW size estimatiahsence of client surveys has been the
limiting factor for estimating client populatioresi. While the value of size estimation cannot be
overstated, it is important to note that a numldriases limit each size estimation method for
KPs [70, 72], and the indirect method for clietesestimation depends on several data from
FSW and client-specific surveys. Where possibiangulating estimates from different methods
may be helpful[74].

Size estimations are often conducted once, antynageated using the same approach. Thus,
the stability or temporal dynamics of FSW/clier#es(relative to the general population) remains
unknown. Rates of entry and exit from engagingexwork (“turn over”) and thus, duration in
sex work, may be important when estimating dowastréllV transmission from unprotected
sex work [77] during the career-span of FSW orraftéring from sex work [78]. Sex work
population dynamics and how it may influence thBAF remain unexplored.
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Representative Estimates of Relative HIV Burden

Representative estimates of HIV prevalence, in@deand , potentially, superinfection data
among FSW and clients can be used to estimatehefrsex work in HIV epidemics (Table
1)[79]. Obtaining unbiased empirical estimates 8f khcidence is challenging so most dynamic
mathematical models will use HIV prevalence datsupport model calibration. Optimal
estimates can help allocate for HIV care, furth&t-stratify FSW and clients, and monitor
program impacts..

FSWs/client HIV prevalence data in generalized ldpidemics comes from household surveys
such as the Demographic Health Surveys, and frowil/El&ent- bio-behavioral surveys. General
population surveys are limited by willingness tpad sex work.[80]. Household surveys also
tend to under-sample mobile or migrant populatiamduding truckers, miners, fisher-folk and
refugees, who may be more likely to be clients\Ws381, 82]. While some of these biases are
addressed with direct surveys of FSWs and cligradicipants in these studies may not be
representative of the underlying FSW/client popatat For example, two-thirds of FSW HIV
data in generalized epidemics of SSA come from enr@nce sampling of sexually transmitted
infection (STI) clinics or FSW venues [44]. Despihese limitations, the available data suggest
a disproportionate burden of HIV among FSW in gahieed epidemics (Table 5) — and
variability in the magnitude of inequity is not ffigkexplained by differences in study design.
Three recent systematic reviews of HIV among FS\Wégeneralized epidemics of SSA
suggest a 9 to 14-fold greater HIV burden compéweaadl women of reproductive age [22, 46,
83]. Meanwhile, client-specific studies acrossSBA countries suggest a 4-fold greater odds of
HIV prevalence among self-reported male clientsgarad to non-client males [44] [18, 19, 84,
85].

Thus, the next phase in HIV surveillance in geneedl HIV epidemics should include FSW and
client HIV prevalence estimates. Where possibl&/ pllevalence estimates should be obtained
via representative sampling [86] using pre-sampdizg estimations or venue assessments to
inform sampling frames [72]. Where size estimatiaresnot possible, using respondent-driven
sampling as a chain-referral strategy may suppertalculation of less biased estimates of HIV
burdens [87].

HIV Acquisition and Transmission Risks and Protectve Behaviors Among FSW/clients

Dynamic models of HIV epidemics that include sexkuwoeed to parameterize the heterogeneity
in HIV acquisition and transmission risk associatgith sex work in order to capture the
‘mechanistic’ processes that underpin transmissi@nts. There is an extensive body of
literature that outlines the proximal and distalediminants of HIV acquisition among FSWs and
clients [57, 88, 89]. Proximal determinants incluliiferential patterns of condom use by partner
type (regular, new, and non-paying), numbers dfneas, frequency of sexual acts by partners
and type of sex (vaginal vs. anal), concomitantsSTanal and vaginal douching and use of
drying agents and spermicides[90-92]. Proximal meftgants are important for estimating the
transmission PAF and re-defining HIV epidemics loa basis of behavioral drivers; whilst
proximal and distal factors such as laws, policied)ealth-system factors are each critical to the
design of HIV programs.
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Currently, the only FSW risk-factor data routinedguested and reported in the UNAIDS
country reports is condom use at last sex [93]. Mag@rity of studies on HIV factors among
FSWs have focused on assessing individual, proxiisied. Yet distal factors are increasingly
recognized as predictors of HIV acquisition andtf@ coverage of services for FSWs [88, 94,
95]. In Swaziland, there were significant relagbips between increased measures of social
capital and condom use and uptake of HIV testingSkVs [96]. Recent modelling of a potential
causal pathway from history of sexual violence amdent condom-use among FSWs suggests
important population-level effects of sexual viatermediated through individual-level sexual
practices [97].

Taken together, these findings suggest the ublityomprehensive risk assessments — and causal
pathways of HIV risk and/or protective behaviowghen characterizing HIV- risks among
FSWi/clients. An understanding of proximal determiisds needed to reproduce HIV epidemics
with dynamic models, and thus, estimate the T-F&dtimating the T-PAF of distal
determinants requires a strong empirical basigh®full causal pathway. However, developing
indicators to measure the full scope of structaral social factors and relating each to
individual-level proximal determinants is a chatiexg and emerging area of research in
dynamic modeling. Nonetheless, HIV programs ardemgnted within structural determinants
such as human rights violations, criminalizatiaesal and physical violence, condom
accessibility and perceived and experienced stignaadiscriminatiorigg]. Programs need to
address determinants along the full casual pathaéllV acquisition and transmission during
sex work.

Characterizing HIV Transmission Networks of FSWs, dients, and the Wider Community

Key to the transmission PAF is data on how partnpssare formed within sex work and
between FSW/clients and individuals not directlgaged in sex work, including those involved
in other financially-motivated partnerships, comeuat or serial multiple partnerships, and the
‘lower-risk’ general population. To date, these &awly included sexual partnerships — but can
(and should) be extended to include other risks.

For the transmission PAF, we usually infer ‘who bas with whom’ from available data by
fitting these data to observed data on HIV prevaéncidence across risk groups. Such data are
not routinely collected as part of HIV surveillanbait can come from individual surveys of
FSWs and clients with questions about the numigpe, tage, etc. of sexual partners by the type
of partnership or sexual network surveys [98]. Boghetic analyses using HIV sequence data
have been used to infer networks among people mjeotidrugs and MSM [99-102], and are
being explored to infer HIV transmission network$8W/clients and the wider
community[100, 103]. Deterministic models assunstantaneous partnerships and — with the
exception of pair models - do not explicitly accbtor duration of partnerships, which may be
important for casual or long-term partnerships. fype of dynamic mathematical model may
influence the T-PAF. Early work on model comparisoiggests that deterministic models with
assumptions of instantaneous partnerships may stuagge the role of long-term partnerships in
transmission compared with network models with iexgbartnership duration[104].

Characterizing sexual networks includes the difiecentexts within which sex work takes
place, such as short-term migration [26], and hetworks (or sexual mixing between risk

10
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groups) change over time. Intersections and overdfh networks of people who use drugs,
and casual sex networks, are also an emergingpéstady [105, 106]. If we do not account for
overlaps in transmission networks, we may undemegé the T-PAF of sex work to HIV
epidemics. Similarly, vertical HIV transmission amgoFSWs may be high but remains unknown
in SSA. FSWs are less likely to use condoms with-paying partners — with whom FSWs may
choose to have children [107].

Program and Biological Data to Characterize Intervations and Engagement in HIV
Prevention and Treatment Programs

Data on program-related protective factors for lBguisition and transmission — such as
condom-use, voluntary male circumcision among tdieand HIV viral suppression among
FSWiclients on ART are important to include whestimating the T-PAF, and when designing
and monitoring HIV programs.

The only routinely collected indicators of FSW-praq reach include awareness of where to
access HIV testing, and receipt of condoms indlse12 months [93]. These indicators were
reported for 20 countries in the 2012 UNAIDS Courrogress Reports. A country-median of
54.4% (range, 1.5-89.9%) of FSWs surveyed repdmeaviedge of where to access HIV testing
and receipt of condoms in the last 12 months. Mbdeators were based on convenience samples
(18 from surveys), and only one had pre-samplingreration; 28 countries did not report or
have data on FSW coverage with denominators. Tteneto which existing HIV prevention
programs are reaching FSWs and clients and addgegeir HIV risk remains highly
guestionable.

The remainder of the HIV continuum of care for FSiMsclients) has not been monitored as
part of the UNAIDS country reports. Although thare a few studies of the HIV care cascade
among FSWs [108, 109], the data are limited to F8Ms meet study-specific eligibility criteria
and agree to participate.. Thus existing HIV catdre likely not representative of the
underlying FSW populations [108, 109]. Continuuhtare data could help estimate the
additional ART needs of FSW[110, 111]. Monitoringpoimary and secondary emergence of
HIV drug-resistance could be important in populasi@at highest risk, such as FSWs in
generalized HIV epidemics — as has been done séthtinel” surveillance of drug-resistant
gonorrhea in industrialized settings [112]

Conclusions

There is growing empiric and model-based evidencéélping decide whether, how much, and
how to focus on sex work in generalized HIV epidesniA small, but growing, body of model-
based evidence of the transmission PAF and sex wtaikentions demonstrate the large
potential for HIV prevention and health benefitshie wider community from sex work

programs in generalized HIV epidemics. Howevepsg@main and limit a comprehensive
understanding of the role of sex work. Understagdiould be improved by investing in the
collection of specific data, by making the best athese data, and with appropriate methods of
estimating the role of sex work in HIV epidemic®. move forward, the HIV scientific
community must begin by characterizing the epidémgip of generalized HIV epidemics with
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data and more appropriate methods of estimatingdgh&ibution of the unmet needs of sex
workers and their clients.
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1

Box 1: Why quantify the role of sex work in HIV epidemics?

Quantifying the role of sex work in generalized HIVepidemics involves:

* Estimating the cumulative fraction of new HIV infens that directly or indirectly originate from

unprotected sex in the context of sex work in preseand absence of existing interventions.

* Distinguishing the cumulative fraction of new HINféctions that directly or indirectly originate fno

unprotected sex in the context of sex work vergbsrdinancially-motivated transactional partnepshi

Importance of quantifying the role of sex work in gneralized HIV epidemics:

* To better understand local HIV epidemics and idgittie main behavioural sources of HIV transmissio
fuelling the HIV epidemic (i.e. unprotected behav®that without additional interventions, could

undermine HIV epidemic control).

* To help HIV programmes decide when, where, and twofecus on sex work interventions for individual

level prevention and health benefit to those maodtierable to HIV acquisition and transmission.

* To help HIV programmes decide when, where, and twofecus on sex work interventions for populatio

level prevention and health benefits in the widenmunity.

* To help policy-makers allocate HIV resources effety and efficiently.

e To reduce inequities in HIV service delivery acras&-groups.

13



Table 1:

Frameworks for characterizing the role ofsex work" in HIV epidemics, and the implications for HIV programmes.

Definition

Assumption

Pros

Cons

Implications for designing HIV
programmes

Generalized HIV
epidemic (Numerical
Proxy)

Region where HIV prevalence is
currently >1% in the general

population (usually measured vi
ante-natal clinic surveillance) [1§

Sex work is less
important than other

A sexual partnerships to
JHIV spread

Easy to classify (little data
needed)

Does not reflect underlying
transmission dynamics and role of ke
populations in HIV spread

Leads to broad recommendatio
yvthat HIV prevention is applied tq
“all segments of societyho
specific focus)

Short-term
distribution of newly
acquired HIV
infections (Modes of
Transmission model)

Fraction of new HIV infections
acquired across risk-groups (sug
as FSWs, clients) in one year

No onward transmissior
kchains

No overlapping risk-
factors

Easy to use with empiric
prevalence and size of
FSWi/client population

Underestimates the transmission PA
in the medium to long-term

Cannot disentangle multiple risk-
factors (example, sex work and shari
needles) in same subgroup

FCould lead us to underestimate
the importance of focused HIV
programmes for FSWs/clients

ng

Classical PAF

Fraction of prevalent or incident
HIV infections that occur in

FSWs (or clients) relative to non}

FSWs and non-clients

No onward transmissior
chains

Easy to calculate using empiric
HIV prevalence or incidence
data and size of FSW/client
population

Underestimates the transmission PA
in the medium to long-term

Cannot disentangle multiple risk-
factors (example, sex work and shar
needles) in same subgroup

FCould lead us to underestimate
the importance of focused HIV
programmes for FSWs/clients

ng

Transmission PAF (T-
PAF)

Fraction of cumulative new HIV
infections that are due (directly
and indirectly) to unprotected se|
work

Onward transmission
chains

X
We know, or can
triangulate or vary, the
sexual mixing between
risk-groups. Patterns of
sexual mixing or size of
the sex work population
are assumed to remain
stable or resemble
temporal changes
observed in the past
only, over the time-
frame of the T-PAF
estimate.

Accounts for indirect
transmission chains; can
disentangle multiple risk-factorg

Requires dynamic mathematical
models to estimate

Dependent on the empiric data input
(including sexual mixing between risk
groups, and sex work definition (thu
population size of FSWs/clients)

Can depend on the subgroup-specifi
data the model is calibrated to
[measured HIV prevalence, incidenc
HIV sequencing]

Will depend on the structure of the
model and level of heterogeneity in
sexual behaviour

Can be interpreted as the larges
potential fraction of new HIV
infections that could be averted
5 with ideal interventions that
-protected all FSWs/clients from
5,HIV.

D

—
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“Generalized HIV
epidemic based on

Region where sex work (or othe
well-defined high-risk behaviour
such as injecting drug use, Btis

Sex work (or other well
5 defined high-risk
behaviours) are not

Accounts for indirect
transmission chains; can
disentangle multiple risk-factors

To date, requires dynamic
mathematical models to classify

Local HIV epidemic could be
controlled without sex work
interventions

underlylng neither sufficient nor necessary {amportant to sustain Hl Dependent on same data as with the|
gf/lrr:;nn:ilizlon enable HIV to establish and spread transmission PAF

spread (for Rto exceed 1)
“Mixed” HIV Requires either commercial sex pBex work (or other well{ Accounts for indirect To date, requires dynamic Local HIV epidemic control
epidemic based on other partnerships (for example,| defined high-risk transmission chains; can mathematical models to classify requires interventions focused g
underlying casual sex or multiple behaviours) can sustain disentangle multiple risk-factorg sex work and on other risk-
transmission partnerships) for HIV to establish HIV spread, but Dependent on same data as with the| behaivors in the general
dynamics and persist, such that both preventing transmission transmission PAF population

commercial and casual sex acts
would need to be protected to

achieve long-term elimination ¢R

<1).

within commercial sex
alone would not be
enough to control the
local HIV epidemic

Does not specify the contribution of

sex work (or other well-defined risk-
groups) versus other partnerships to
overall HIV spread

“Concentrated” HIV
epidemic based on
underlying
transmission
dynamics

Requires that commercial sex
exist for HIV to establish and
persist in the population, (Fs
greater than 1 in the presence o
commercial sex, and <1 in the
absence of commercial sex)

Sex work (or other well
defined high-risk
behaviours) can sustair
HIV spread

Accounts for indirect
transmission chains; can
disentangle multiple risk-factors

To date, requires dynamic
mathematical models to classify

Dependent on same data as with the|
transmission PAF

Local HIV epidemic could be
controlled with sex work
interventions

=}

Ro (basic reproductive ratio: the average numbereof imfections due to one infectious case in anratise susceptible population)
The focus of this paper is on sex work; but behargi@ould include those relevant within other kepylations (for example,
injecting drug use)
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Table 2. Estimates of the contribution of sex worko generalized HIV epidemics in SSA.

System Approach Number of generalizech Estimate Median % (range) Concerns/Issues Sources
HIV epidemics in SSA
with recent data, of 39
countries (years)
Routine HIV Modes of Transmission| 18 % of new HIV infections| FSWs: 2.0 (0.1,13.7) Underestimates the transmission UNAIDS Country
surveillance Model acquired by FSWs and | Clients: 7.0 (0.46,25.6) | PAF in the medium to long- Reports 2012;
clients, over 1 year term[29] Systematic Reviews[4(
43]
Intermittent Based on the relative risk of| 25 Classic PAF of sex work] 2.0 (0.0,88.0) Underestimates the transmissignSystematic reviews[44
Surveillance and | HIV compared to non-client on prevalent HIV PAF in the medium to long-term
Research males infections, males
Based on the relative risk of| 27 Classic PAF of sex work] 6.5 (0.4,71.2) Underestimates the transmissignSystematic Reviews[2]
HIV compared to general on prevalent HIV PAF in the medium to long-term | 22]
population females infections, females
Dynamic mathematical 3 Transmission PAF 58.3-88.9 Data requirements (see Table 5)} Systematic reviews[44
models over 20 years (in the absence of FSW | Need dynamic mathematical
interventions) models calibrated to FSW/client

HIV prevalencel/incidence trends

PAF (population attributable fraction)
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Table 3. Potential impact of FSW/client interventims on overall HIV transmission in Sub-Saharan Afria [48].

HIV prevalence at start
of intervention in the

Sex work intervention

Study model (efficacy, coverage, risk-group) Potential impact in the wider community
Overall FSWs Outcome* Time-horizon
HIV
incidence* HIV prevalence* # of HIV infections averted PF Years
Botswana
Nagelkerke [113] 30% N/A Condom-use (100%, 75%, FSW) 27%L. 2 30
Nagelkerke [113] 30% N/A Anti-retroviral treatment (100%, 50%, FSW) 13%. 2 30
Vissers [54] 33%F N/A Oral pre-exposure prophylaxis (90%,75%, FSW) 251 per 100,000 uninfected person- 10
years
Vissers [54] 3397 N/A Oral pre-exposure prophylaxis (90%,75%, FSW arehtd) 785 per 100,000 uninfected person- 10
year$
South Africa
Vickerman [114] 30% 60% Vaginal microbicide (40%, 75%, FSW) 19%°1 1.3% 4
Vickerman [115] 27% 62% 1 condom-use (100%,20%) & STI treatment (100%, 20%, 206°1 53-65 per 100,000 adufts 1
FSwW)
Vickerman [115] 271% 62% 1 condom-use (100%,20%) & STI treatment (100%, 100%, | 14%: 1
FSW)
Vickerman [115] 271% 62% 1 condom-use (100%,20%) & STI treatment (100%, 100%, | 28%%: 1
FSW and clients)
Johnson [116] 269% N/A HIV vaccine (30%, 60%, FSW) 0.4-2.4 per 100 FSWs vaccinated 10
Zimbabwe
Hallett [53] 22% N/A Condom use (100%,80-100, FSW) & STI treatment 1091 5
(100%,10%, FSW)
Hallett [53] 229 N/A Condom use (100%,80-100, FSW) & STI treatment 3591 10
(100%,10%, FSW)
Kenya
Vissers [54] 169 N/A Oral pre-exposure prophylaxis (90%,75%, FSW) 166 per 100,000 uninfected person- 10
years
Vissers [54] 169%¢ N/A Oral pre-exposure prophylaxis (90%,75%, FSW arehtd) 733 per 100,000 uninfected person- 10
years
Decker [117] 6% 33.8% | prevalence of sexual violence from baseline 32%4686 53,206 1297 5
Wirtz [118, 119] 6% 33.8% 100% FSW community empowerment from 5% ; leads to 16,661-20,680 6% 5
consistent condom use by 51%
Steen[24] 24% 45% 1 Condom-use (85%, 100%, FSW) 63%I 2 46% 2 20
Benin
Boily [9] 1% 53% 1 Condom-use (100%,60%, FSW) & STI treatment 19961 58-85% | 10
(100%,50%, FSW)
Vickerman [120] 3% 55% 1 Condom-use (100%, 81%, FSW) 21.59% | (17.7- 4
24.9)
Vickerman [120] 3% 55% STl testing & treatment (80%,85%, FSW) 10% 4
(6-12)2
Vickerman [114] 3.3% 49% Vaginal microbicide (40%,75%, FSW) 2691 24.8% 4
Williams[13] 3.09% 55% 1 Condom-use (100%, 87.7%, FSW) 33% 15
(20-46)
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FSW (female sex worker); GP (general populatiof)(fftevented fraction; the % of HIV infections aeef); N/A (not available from the study);
*Relative change in HIV incidence or prevalenf®ange, uncertainty bounds, or 95% credible intsrfraim multiple simulations or epidemic realizaare shown in brackets.

*Total population (i.e. including FSWs and clienf§eneral population females (i.e. excluding FSWihte-natal clinic surveillance

Systematic review of mathematical modeling stu@igslated January 2014) generated from the peeswed literature [44, 50] Studies were includethéyt used dynamical models of heterosexual
HIV transmission, incorporated behavioural hetenggfy in risk, and provided at least one of théofwing primary estimates in the wider community tf& population attributable fraction (PAF) of
HIV infections due to sexual partnerships withighirisk groups, or (b) the number per capita artfom of HIV infections averted, or change in HIxepalence/incidence due to focused interventions.
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Table 4. FSW/client data needs in generalized HIVpgddemics.

System

Approach

Quantify role of sex
work in local HIV
epidemic

HIV programme-related objectives

Transmission PAF
and/or re-define HIV
epidemic types

Design/adapt
HIV
programmes

Monitor HIV
programme reach
& epidemic impact

Define FSWi/clients

Routine
Surveillance

Consensus and based on
feasibility for programmes;
and epidemiological risk
(client numbers)

\/

\/

Research on sensitivity and
specificity of various
definitions (on HIV
acquisition)

FSW/client population
size

Routine
Surveillance

Feasible non-survey-based
methods

Triangulate multiple size
estimation approaches
where possible

HIV acquisition risks

Individual-level

Intermittent
Surveillance

Representatively sampled
bio-behavioural surveys of
FSWsiclients

Enhanced programmatic
routine data collection

Structural-level

Research

Enhanced programmatic|
routine data collection

HIV transmission networks

Sexual partnerships and
networks

Intermittent
Surveillance

Representatively sampled
behavioural surveys of
FSWsiclients

Sexual network surveys

Phylogenetic analyses of
HIV sequence data (require
FSW, client, and general
population HIV sequencing

n

Other HIV transmission
networks (casual sex,
MSM and infecting drug
use)

Intermittent
Surveillance

As above (and including
other networks with
phylogenetic analyses)

Reproductive Health Datg

Intermittent
Surveillance

Representatively sampled
behavioural surveys of
FSWs

v (to include parent to
child transmission in
transmission PAF
estimates)

Reproductive Health
Programme data

Baseline HIV interventions

Condom-use

Routine
surveillance

Representatively sampled
behavioural surveys of
FSWs/clients

19




FSW programme data

HIV treatment and care | Routine Representatively sampled | y \
continuum surveillance behavioural surveys of
FSWsiclients

FSW and ART programme

data
Structural (including Research Situational Assessment of * N v
community-based Laws

programmes)

Gender-Based Violence *
Programme Data

The check marks\] reflect the areas (quantify role of sex work;greom) in which the data are needed.

*If examining the role of structural and socialtfars (i.e. distal factors) influencing sex workarerall HIV transmission, then these data should
be included.
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Table 5. Current data and methods to characterizehte role of sex work in HIV epidemics

System Estimate Approach Number of generalized | Median values Concerns/Issues Sources
HIV epidemics in SSA | (range)
with recent data, of 39
countries (years)
HIV burden
Routine HIV prevalence, Household Demographic Health1 (2002-2013) Social desirability bias UNAIDS@try
surveillanct | FSW« Survey of aduli female: Report: 201Z

FSW bio-behavioural surveys

23 (2002-2013)

23(1%-70.7)

Sampling frames often not base
on pre-sampling enumeration;
adjusting estimate based on
sampling design

dUNAIDS Country
Reports 2012;
Systematic reviews

HIV prevalence,
clients

Household Demographic Healt
Surveys of adult males

h23 (2002-2013)

4.7% (0.43-32.0)

Social desirabbitys

UNAIDS Country
Reports 2012

Intermittent
Surveillance
and Researc

h

HIV prevalence,
FSWs

Programme or clinic-based,
intervention trials; FSW bio-
behavioural surveys

21 (2002-2013)

22.8% (0.9-69.8)

Sampling framesroftot based
on pre-sampling enumeration;
adjusting estimate based on
sampling design; definition of se
work varies

Systematic reviews[22
46, 83]

HIV incidence,
FSWs

Programme-based cohorts;
intervention trials

6 (2002-2013)

2.9 (0.9-7.6) per
100-person years

Selection bias and frailty effect;
high attrition (loss to follow-up);
missing early period of sex work
(25-60% of FSWs already infecte
with HIV before enrollment in
cohorts

Systematic reviews[46
121]

o

HIV prevalence,
clients

Client bio-behavioural surveys

8 (2002-2013)

2.947-6.8)

All convenience samples

Systematic resfiéd)

HIV incidence,
clients

None

None

Systematic reviews[4;

Population at risk (FSW, client population size

21
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Intermittent
Surveillance
and Researc

nfemales engaged in

FSW population
size; % of adult

sex work

Several enumeration methods

23 (2002-2013)

1.80¢0.25-
11.5%)

Each enumeration approach has
pros & cons[72]; estimates from
general population surveys subjg
to social desirability bias
(especially those conducted via
face-to-face interviews); definitio
of sex work varies

UNAIDS Guidelines
on Enumerating Key
dPopulations;
Systematic
Reviews[44, 122]

X

Client population
size; % of adult
males engaged in
sex work

Household Demographic Healt
Surveys or general population
surveys of adult males

h32 (2002-2013)

3.0% (range, 0.025
19.8%)

-Estimates from general populatig
surveys subject to social
desirability bias

123]

rSystematic reviews[44

Client population
size; % of adult
males engaged in
sex work

Indirect method by triangulating
FSW population size, and
FSW/client behavioural survey
data

2 (2002-2013)

7.2-30.0%

Requires FSW data and
behavioural data on clients

Systematic reviews[44]

Examples of

HIV risk factors & characteristics of £x work

Intermittent
Surveillance
and Researc

h

Duration engaged in
sex work

Behavioural surveys &
Programme-based cohorts

5 (1987-2011)

FSWs: 5.5 years
(range, 0.6,6.0)
Clients: 4.6-5.2 year

Cross-sectional and censured dg
no incidence of sex work cessati

srate data; no re-entry into sex wg

t&ystematic
biRReviews[124, 125]
rk

i

Sexual partnership
types and periodicity
of sexual acts by
partner

Behavioural surveys &
Programme-based cohorts

Often doesn't differentiate
between regular clients, new
clients, and non-paying partners

% of FSWs Behavioural surveys in major | 10 (2012) 91% (32-98) Not part of routine surveitia UNAIDS Epidemic
reporting condom- | cities Update 2013

use with last client

Active syphilis Bio-behavioral surveys in majof 10 (2010) 2.4% (0,19.6) Not part of routine suteeite UNAIDS Epidemic

prevalence

cities

Update 2011

Unprotected anal

sex (ever)

Behavioural surveys &

7 (1985-2011)

Programme-based cohorts

0.0-80.0%

Very little data on frequyenf

Systematic

unprotected anal sex

Review[126]

HIV engagement, prevention, and care continuum
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% of FSWs who
know where to
access HIV testing
AND received
condoms in last 12

Routine
surveillance

Behavioural surveys in major
cities

17 (2010-2012)

56.3% (1.5,89.9)

Not indicativelwd extent to
which FSWs’ HIV risk is
addressed and reduced; mislead
‘coverage’ without representative
sampling & enumeration

UNAIDS Country
Reports 2012

ng

month:
HIV programmes | Survey of country-offices for | 36 (2010) Not part of routine reporting; no| UNAIDS Epidemic
available to FSWs | HIV control data on uptake of services or FSWpdate 2011
coverage
Intermittent | Community- Behavioural Surveys 1(2014) aOR 2.39 (1.36- | Complex study designs needed | Systematic
Surveillance | mobilization 4.02) for increased | since benefits are mediated by | Reviews[89]
and Research condom use increased condom use during
commercie sex
Structural Programme-based cohorts, 1(2014) Avert 17% (1,31) of| Effects are mediated over long Mathematical
interventions Mathematical Models incident infections in Model[97]

Kenya over 10 years

HIV testing (tested
for HIV in last 1
year and received
results), FSWs

Behavioural surveys in major
cities; Programme-based regis
data

26 (2010-2012)
ry

64.1% (6.5,93.7)

May decline oveetas known
HIV-infected FSWs no longer in
the denominator; selection bias
and non-representative sampling

UNAIDS Country
Reports 2012[30]

Duration in sex
work when
registered in FSW
programme

Behavioural surveys &
Programme-based cohorts

11 (1987-2013)

2.6 years (0.7,5.1)

Reflects timeeth FSWs after
entering sex work; selection bias
and non-representative sampling

Systematic
Reviews[127, 128]

Age when registere
in FSW programme

I Behavioural surveys &
5 Programme-based cohorts

8 (1987-2013)

26.8 years (24,31.5

)  Reflects timeeawh FSWs after
entering sex work; selection bias

Systematic
Reviews[127, 128]

ART coverage &
HIV care continuum
among HIV-infected
FSW

Research cohorts & cross-
sectional surveys

2 (2002-2013)

ART coverage
(among HIV-
infected FSWs):
0.4%-47.5%
Retention on ART:
90-97%

Restricted to research settings a
may not be representative of HI\|
care continuum among FSW

n&ystematic
Review[108]

Impact of FSW/client intervention on wider community
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Research

Condom-based

Community-randomized contro

1 (2000-2003)

No significant

HIV incidence in the FSW/client

[129]

education trial reduction in HIV population not measured; uncled

incidence in the scope and coverage of FSW

wider community interventions
Various Dynamic mathematical 5 (2000-2013) Range of impact (selot all models calibrated to FSW Updated systematic
interventions modelling studies Table 3) based on | HIV data; no systematic review[13, 24, 48]

time-horizon and
outcome measure

evaluation of the same FSW
intervention across settings

*Country-wide, household-based, face-to-face inéavsi
2Sub-Saharan Africa (SSA).
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