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Abstract While there have been significant advances in curb-
ing the HIV disease epidemic worldwide, there continues to
be significant number of incident cases with 2.3 million new
infections in the year 2012 alone. Treatment as prevention
(TasP), which involves the use of antiretroviral drugs to de-
crease the likelihood of HIV illness, death and transmission
from infected individuals to their noninfected sexual and /or
drug paraphernalia-sharing injecting partners, must be incor-
porated into any HIV prevention strategy that is going to be
successful on a large scale. Especially in resource-limited
settings, the focus of the prevention approach should be on
high-risk groups who contribute disproportionately to com-
munity HIV transmission, including people who inject drugs
(PWID), men who have sex with men (MSM) and sex
workers. Innovative strategies including integrated care ser-
vices adapted to different patient care settings have to and can
be employed to reach these at-risk populations.
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Introduction

Even in the fourth decade of the HIV pandemic, there con-
tinues to be an unacceptably high number of incident cases—
50,000 in the US and 2.3 million globally; the latter number is

equivalent to 2 % of babies born worldwide each year [1–3].
In the USA, the number of newly diagnosed HIV cases has not
changed over the past 15 years! This is despite reports of
362,000 infections averted by prevention efforts between
1991 and 2006 [4–6]. While there has been much progress
in global scale up of HIV testing, expanding access to antire-
troviral therapy (ART) and resultant life expectancy gains,
there is still much work left to be done [7–9]. In some regions
of the world, there are still more individuals acquiring HIV
than are initiated on ART [10].

It is increasingly recognized that current global HIV pre-
vention and control strategies are insufficiently applied (e.g.
syringe exchange, condom use, etc.) to halt the transmission
of HIV infection and achieve the goal of an AIDS-free gener-
ation. The emphasis has traditionally been on scaling up and
expanding HIV testing and treatment services while preven-
tion efforts have not been equally advanced. Among certain
vulnerable and high-risk groups, including people who inject
drugs (PWID), prisoners, female sex workers and men who
have sex with men (MSM), there is concern that transmission
rates will plateau or continue to increase despite an overall
global decline in HIV incidence [2].

The development of highly active ARTwas a quantum surge
in reducing morbidity and mortality related to HIV, and the
expansion of treatment remains a critical priority for the mil-
lions infected with HIV. ART was found to have efficacy in
reducing the transmission of HIV to uninfected individuals in
the mid-1990s in the context of preventing the vertical HIV
transmission from mother to child [11]. More recent data has
brought treatment as prevention (TasP) to new levels of prom-
inence following the HPTN 052 trial. This trial demonstrated a
phenomenal 96 % reduction in linked HIV transmission among
serodiscordant, predominantly heterosexual African couples
when the infected partner was treated with ART [12].

TasP has since been incorporated into national and interna-
tional guidelines for HIV disease management. There is now
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renewed focus by governments, funding agencies and advo-
cacy groups on this unique approach to HIV prevention [13].
There remain significant obstacles to widespread adoption of
TasP, however, including challenges with the identification of
infected individuals, linking them to care, access to ART,
optimal medication adherence and achievement of fully sup-
pressed viral loads which are in and of themselves prerequi-
sites for its success [14]. An alternative universal test and treat
strategy, advocated by some and in which all individuals who
test positive for HIV infection are treated as soon as detected,
overlaps with the goals of TasP, and together, they represent a
new prevention effort paradigm shift [15, 16].

The HIV Care Gap and Vulnerable Populations

The gains in HIV treatment outcomes have not been uniform
across patient risk groups. While there are no reliable global
estimates on HIV treatment coverage for vulnerable popula-
tions—PWID, MSM and sex workers (SWs)—there are re-
ports which suggests that coverage is suboptimal, if not dismal
[2]. Understanding the critical role that vulnerable populations
play in the on-going HIV epidemic, it is concerning that
reliable global estimates are lacking.

PWID are disproportionately impacted by the HIVepidem-
ic. They account for 10 % of prevalent HIV cases globally
while only representing 0.34 % of the population [17]. PWID
have also experienced lower life expectancy gains compared
to noninjecting HIV counterparts in the era of ART [8]. While
this is not solely due to HIV-related morbidity, there are well-
reported disparities in care. Of the 11–21.2 million PWID
worldwide, 0.8–6.6 million acquire HIV annually but only 4
per 100 (range 2–18) are on ARTwith disproportionately poor
coverage in low-resource countries [18]. It is well known that
to successfully address HIV prevention and treatment among
this population, integrated medication-assisted treatment
(MAT) and needle-syringe exchange programmes (NSPs)
are key [19–21]. Tragically, however, the implementation of
key interventions with maximal impact such as combined
ART, MAT and NSP [22] virtually never occur together in
an integrated environment operationalized on a scale to impact
HIV incidence. MAT access alone, which focuses predomi-
nantly on opioid use, is limited globally with only 13 % of
middle east and north African countries, 16 % of Caribbean
nations, 27 % of Sub-Saharan African, and 48 % of Eastern
European countries offer MAT to PWID [18]. Coverage in
many of those countries is dismal where programmes remain
in the “pilot” stage and have failed to scale up to a meaningful
number able to address the HIV epidemic [23]. There con-
tinues to be high rates of stigma and discrimination against
PWID who are often unacknowledged by policy makers with
resultant inaction.

A similar disparity has been observed among MSM. These
men are, as a demographic, disproportionately impacted by
the epidemic, and in the USA, the rates of HIV infection
among MSM of colour has increased to the point where they
now constitute the majority of incident cases [24, 25]. It has
been reported that an alarming 48 % of MSM with HIV are
unaware of their status [26]. Awareness of status appears to be
lost in the life of many MSM amidst a host of other factors
including stigma, discrimination, disparities in care, socioeco-
nomic factors (joblessness, low income and lack of health
insurance) and high rates of incarceration. An increase in risky
sexual behaviours fuelled by drug and alcohol use and high
HIV prevalence in sexual networks has driven these incidence
trends [26–28]. Some individuals who are aware of their
infection status continue to engage in unprotected anal inter-
course [29, 30]. Furthermore, the internet age has increased
sexual networking and as such innovative strategies to reach
MSMs in the digital age are needed [31, 32].

Complicating HIV prevention efforts in these vulnerable
populations are that they frequently have multiple and over-
lapping risk behaviours. PWID also engage in sex and MSM
and sex workers may engage in risky drug and alcohol use;
therefore, multimodal interventions that understand the com-
plexities of drug and sexual behaviours are important if inter-
ventions are to be effective [21]. Some studies have found that
while MAT and NSP impact risks of HIVacquisition through
needle sharing, they may have lesser impact on sexual risk
behaviours [33]. Further confounding matters among PWID is
the reality that not all MAT is equal, with new data favouring
methadone over buprenorphine for HIV prevention [34] and
MAT successfully addresses opioid users who are only a
portion of the global PWID. Sexual relationships are equally
as complicated with individuals forgoing HIV barrier protec-
tion such as condoms because they change the sexual
experience.

In a world where MAT and NSP are not available at the
scale that is required and barrier protection for HIV is unpop-
ular because it changes the sexual experience, it is clearly time
to build into global HIV prevention other evidence-based
initiatives such as TasP. Regardless of CD4 count, TasP
should be instituted as a component of HIV prevention for
these high-risk groups given the high prevalence of HIV in
these populations and their impact upon the epidemic [17].
And, while there are adherence concerns, the success of HIV
pre-exposure prophylaxis (PrEP) debunks the often-held pre-
sumption that active PWID cannot and do not adhere to
medical therapy [35].

Expanding HIV Testing: Challenges and Promise

Despite a large investment of human and financial capital
globally, a significant proportion of individuals with HIV
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infection are unaware of their status. Estimates range from
15.8 % in the USA to 61 % in some countries in Sub-Saharan
Africa [36, 37]. This is a critical statistic as only individuals
who are aware of their infection status can be linked to care
and treated in a TasP model.

The optimal strategy to improve HIV case detection rates is
universal opt-out testing. Since 2006, the CDC has recom-
mend this method of testing which has been shown to be an
effective approach to detect cases and is cost effective for
areas with HIV prevalence rates >0.1 % [38]. Universal test-
ing may also help to destigmatize the process since everyone
is offered testing. Unfortunately, support for this strategy by
guideline issuing agencies does not always significantly in-
fluence clinicians’ behaviour [39]. Studies have shown that
opt-out testing is well accepted and results in improved testing
rates compared to opt-in testing.

To successfully implement universal HIV testing, creative
and strategic methods tailored to individual locales are need-
ed. The reliance upon physicians and nurses to conduct testing
and health interventions must end. Many individuals with
HIV do not attend medical clinics until they have AIDS and
many clinics are populated with staff that does not have open
attitudes towards sexual behaviour and drug use. Multi-modal
community health campaigns have been demonstrated as
successful models to test large components of a population
for HIV and other diseases [40]. These community-based
approaches including door-to-door visits and mobile testing
or at strategic sites such as the workplace, schools and gay sex
clubs may be necessary to reach everyone. One large system-
atic review assessing first-time testing acceptance rates of
community-based HIV testing showed rates ranging from 62
to 88 % and increased HIV testing and uptake compared to
facility-based approaches (RR-10.65, 95 % confidence inter-
val 6.27–18.08) [41]. The lowest acceptance rates were ob-
served in schools (62 %) and workplace settings (67 %).
Studies like these inform appropriate highest yield sites for
HIV testing.

Testing initiatives must also be tailored to high-risk indi-
viduals for whom annual testing is recommended. Strategies
particularly effective in high-risk individuals such as PWID,
MSM and SW must also be prioritized. Programmes like opt-
out testing for HIV among PWID entering into methadone
treatment is one example [42].

Lastly, factors which impact testing include stigma, cultural
and religious beliefs, language barrier, an individual’s percep-
tion of risk and knowledge of HIV testing, the doctor-patient
relationship, testing in suitable sites and maintenance of ano-
nymity [43]. Arguably, not all of these are modifiable, how-
ever, proven interventions including using a testing team
familiar to patients, making testing cheap and convenient such
as with point-of-care tests, preserving confidentiality, provi-
sion of linguistic and culturally appropriate services, and
credible tests can all improve testing rates [44].

Modelling the Impact of Universal ART Coverage on HIV
Disease Transmission and Prevalence

The proof of concept on the impact of increased ART use on
preventing HIV transmission was seen in ecologic models
where countries with high ART coverage rates have lower
incident cases of HIV compared to those with lower ART
coverage rates. Ecological studies, however, are subject to
fallacies and, as a result, have been the subject of controversy.
Observational studies have also shown a similar relationship.
A population-based survey in British Columbia showed that
between 1996 and 2009, there was a 547 % increase in ART
use and a 52 % decrease in incident cases [45]. For every 100
individuals on ART, new HIV diagnoses declined by a factor
of 0.97 (95 % CI 0.96–0.98) [45]. A similar survey performed
in San Francisco also showed that a decrease in “community”
HIV viral load was associated with a significant decline in
new HIV diagnoses [46]. Importantly, Tanser and colleagues
were able to directly measure the time to HIV sero-conversion
in each individual in a cohort of over 16,000 patients in
KwaZulu-Natal, thereby controlling for a wide range of pos-
sible individual-level confounders and providing strong evi-
dence for higher levels of ART coverage [47]. This study
found that an HIV-uninfected individual who is living in a
community with 30 to 40%ARTcoverage of all HIV-infected
individuals saw a 38% reduction in HIVacquisition compared
to someone living in a low ART coverage community (<10 %
on ART).

The impact of TasP for other HIV transmission risk groups
such asMSM and PWID has not been sufficiently explored. A
large retrospective observational study in China involving
38,682 serodiscordant couples over 101,295 person years of
follow-up showed a 26 % reduction in HIV transmissions
where the infected partner was treated with ART [48].

Montaner et al., using a population-based prevention-
centred model based on TasP, showed that if all HIV infected
people worldwide were treated with ART, in a 45-year period,
the worldwide prevalence of HIV would decline from 7 cases
to 0.1 cases per thousand people; that is a reduction from 38
million to 1 million individuals [49]. This optimistic model
made certain unrealistic assumptions including that no trans-
missions would occur after the first year of roll out of the
programme and that cheaper generic antiretrovirals would be
universally available. Granich et al. tested a model based on
parameters in South Africa, a high prevalence HIV setting,
with more realistic estimates for ART uptake and coverage
including allowing for ART refusal and treatment drop outs
due to drug resistance, poor tolerability and adherence, and
showed that to achieve an Ro <1 (Ro being the number of
secondary cases resulting from a primary case), all adolescents
and adults would have to be tested annually and ART initia-
tion at time of diagnosis. In the latter model, with 90 %
coverage, the HIVepidemic would be driven to an elimination
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phase in 1–2 years and there would be a 95 % reduction in
incident cases in 10 years [50]. These studies are helpful as
they help define the minimum level of coverage required to
achieve a prespecified impact on HIV prevalence.

Prevailing issues which are not fully elucidated and hard to
capture in models include the transmission implications of
viral blips which occur in treated persons, the impact of
secondary drug resistance on disease transmission, and the
recognized phenomena of pill fatigue and diminishing ART
adherence rates which surely occurs over time. Also, because
TasP is usually a component of multiple interventions includ-
ing risk reduction counselling, as was done in the HPTN-052
trial, the directly attributable impact on HIV transmission may
be overestimated.

Patient Selection

Understanding that key populations such as PWID, MSM and
sex workers may act as drivers of the HIV epidemic in many
locations, these populations should be prioritized for ART
both for the treatment of their own HIV but also for the public
health benefit in reducing transmission [22]. Tanzania’s HIV
epidemic among PWID highlights this where approximately
5.6 % of the population in Tanzania, 9 % in Dar es Salaam and
42 % of PWID in Dar es Salaam have HIV (the rates among
the female subpopulation are over 60 % and pull up the lower,
relative to the women, HIV prevalence among men) [51].
These high rates of HIV among PWID clearly create the
possibility of a destabilization of the HIV epidemic in Dar es
Salaam and are what prompted the creation of MAT
programmes to address PWID risks. In addition to protecting
others, recent evidence suggests that the earlier use of ART at
higher CD4 counts may mitigate the adverse effects of uncon-
trolled HIV viremia and resultant exaggerated immune acti-
vation. This immune activation is thought to be causal or
contributory to observed premature aging, development of
HIV-associated neurologic complications, increased rates of
non AIDS-defining cancers and cardiovascular disease [52].

In an era when treatment exists which both benefits the
individuals infected with the disease as well as people who
come into contact with that individual, the larger question is as
follows: why would anyone deny treatment given these ben-
efits? This combination health benefit and prevention benefit
positioned the US Department of Health and Human Services
(DHHS) to strongly recommend the use of TasP for all trans-
mission risk groups including PWID and MSMs based on
expert opinion [53].

An inherent problem with patient identification and evalu-
ation for TasP is the low uptake of testing among PWID, SW
or MSM, often linked to an understandable reluctance to
disclose their sexual and injection use practices for varying
reasons including the fear of being stigmatized and or

discriminated against by their providers and their community
[54]. These vulnerable populations may have multiple risk
factors for HIV transmission at the same time and need to be
assessed tactfully. The good news is that clinicians can be
successfully trained to elicit behavioural risks to overcome
this problem [13]. More importantly, if treatment is expanded
widely irrespective of immunological status, the need to dis-
close risk categories may diminish overtime and this may
make accessing testing and treatment even more palatable
for some.

TasP Implementation Challenges/Resource
Considerations

Funding levels for HIV care and prevention have increased
remarkably on a global scale in the recent decade, and donors
and governments must work in concert to maximize support
and move towards universal access to care for all infected
individuals [50]. The irony of the AIDS epidemic is that it
disproportionately impacts countries with the least resources
to combat the scourge. UNAIDS reports that 51 countries
worldwide depended on international sources for three quar-
ters of HIV-related spending in 2012 and donor countries must
continue their support if civil society will achieve zero new
HIV infections [2]. Prioritizing and channelling resources to
the most effective interventions must be performed, especially
for low-income countries and for vulnerable populations [55].
Models exist in mobilizing ART and MAT to drug users in
resource-limited settings [56, 57]. On-going work in Tanzania
has demonstrated the ability to integrate both HIV and tuber-
culosis care into the MAT clinic to increase access to care and
treatment [42].

The provocative 2011 “Gardner cascade” of HIV care
elegantly showed the dismal real-life performance of current
HIV treatment strategies in achieving disease control in in-
fected individuals but its greatest contribution, in our opinion,
was revealing the different “drop-off” points in the continuum
of care that could guide prioritization and targeting of re-
sponses to improve observed deficiencies in the status quo
[58]. Most, if not all, of the problems plaguing current care
strategies impact TasP implementation. These include under-
identification of infected individuals, suboptimal linkage to
and retention in care, limited availability of ART and infra-
structure to support their use and inadequate adherence sup-
port and monitoring. Many governments are already strug-
gling under the weight of new WHO guidelines on treatment
initiation, finding the increased number of individuals they
need to treat a daunting task in a resource-constrained envi-
ronment. The number of individuals eligible for ART under a
TasP strategy would further increase the number of individ-
uals governments would be required to treat; however, this
burden must be balanced with the reality that individuals who
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remain untreated will have resultant morbidity and mortality
as well as loss in productivity which is costly and was pre-
ventable. Although daunting, governments with struggling
health care infrastructure must redouble their efforts.

Cost-effectiveness analyses for TasP have been performed
for general populations [59–61] as well as populations at
greater risk of HIV, such as PWID [62]. Long et al. found that
expanded use of ART among PWID in St. Petersburg, Russia,
could prevent 40,000 infections, but a failure to increase ART
would result in a growing HIV epidemic among PWID. Un-
fortunately, ART remains difficult for HIV-infected PWID in
Russia to obtain [63]. Lack of ART coupled with the ongoing
inability to obtain MAT with methadone and buprenorphine
for Russian PWID, due to both being illegal in the Russian
Federation, means a reduction in the HIV epidemic among
PWID in Russia remains scant.

Although an intervention may be cost-effective, there re-
mains a cost that some governments may not be able to afford.
Simply put, the cheaper the intervention, the more individuals
that can be reached by that intervention. The decreasing costs
of ART with the availability of generics has resulted in an
increase in the availability of ART globally. Additionally,
lower delivery costs are necessary to get the medication from
the site of manufacturing, through the supply chain, to the
clinical environment and finally to the patient. An on-going
project in Tanzania is examining a cost-containment strategy
for clinical staff so that financial resources can be maximally
utilized to increase the volume of PWID onto MAT. In many
low-resource settings, buy-in from policy makers including
local, state and national governments are necessary for the
implementation and success of large-scale interventions. Until
universal testing is operationalized, working to move higher-
risk groups “to the front of the line” to increase testing and
access to treatment is an important step. Stigma, however,
may limit the number of high-risk groups that are willing to
be identified and move up in the line for testing. Again,
universal testing and access to treatment protects everyone.
The sex worker obtained HIV from someone, but she would
not have been infected had that sexual partner known his
status and had been on ART.

Making It Work

With the anticipated increase in HIV treatment eligibility
under a TasP strategy, there needs to be a concurrent changes
in resources—human (e.g. task shifting, changes in delivery
models) and material (simplification of protocols, reductions
in cost of medications and medication delivery)—as well as
the challenge of prescription and provision of ART. In addi-
tion, effective, efficient and sustainable care-delivery models
will have to be developed and implemented.

From a human resource standpoint, a trained, versatile and
skilled health care provider workforce is essential [64]. Nurse
practitioners and physician assistants should be utilized as
primary care providers and have been shown to offer excellent
HIV management that parallels that of expert physicians [65].
Involvement of the entire health care community is essential
as many locations cannot depend solely upon primary care
physicians, let alone infectious diseases or HIVexperts, in the
care of HIV-infected patients. Task shifting to community
stakeholders such as community health workers will contrib-
ute to enlarging the provider workforce [66, 67].

The use of incentives [68], mobile services [69, 70], home
visits [71], targeted messaging (brochures, verbal and cell
phone text messages) [32, 72, 73] and directly observed
therapy (DOT) [42, 74–76] are some innovative strategies
which have been shown to be effective for HIV testing,
treatment and/or adherence support for hard-to-reach popula-
tions and should be adapted where possible. Multidisciplinary
care facilities that offer case management, mental health, drug
counselling and treatment services are more likely to be suc-
cessful than those without them [77]. Furthermore, important
social determinants of engagement in care such as homeless-
ness or poor living situation, lack of health insurance and
unemployment need to be addressed [78]. In our clinical
experience, these factors are significant barriers to engage-
ment in care of hard-to-treat populations and once addressed
can result in a remarkable turnaround in patient care
outcomes.

Concerns About Universal TasP Strategy

There are some concerns regarding the widespread implemen-
tation of TasP that have been discussed elsewhere [17]. One of
the most stubborn objections is the fear of nonadherence and
the development of resistance. PWID can be adherent to
treatment and individuals who do not use drugs can struggle
with adherence [79]. Interventions exist to support even the
most difficult patient if such support is needed [17, 76, 80].
The fear of nonadherence and the development of resistance
are insufficient reasons to deny treatment. Knowing that treat-
ment is efficacious and that MSM, PWID and sex workers all
have the same right to health as everyone else, it is the
responsibility of civil society to provide treatment in a manner
in which those in need may benefit.

Ethical Considerations

PWID, MSM and sex workers have historically been isolated
from treatment as the stigma of their behaviours acts a barrier
to governments and the public wanting to provide needed
clinical care [63]. TasP, while including the prevention of
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morbidity and mortality to the individual, extends the benefits
of ART to their drug and sexual partners. Not only does
beneficence require that we provide access to HIV treatment
for those in need regardless of howHIVwas acquired, but also
there is a duty to the partners of the HIV-infected person. In a
world with discrimination and violence, many individuals
may be afraid to disclose their behaviours or HIV status. With
TasP, that individual lives a healthier life on ART and the
transmission of HIV is drastically reduced even if the individ-
ual does not want to disclose that she injects drugs with others,
engages in sex work to support her family etc. To refrain from
providing treatment is to do harm, harm to both the individual
in need of treatment and harm to her partners who obtained
HIV due to a lack of public health interventions and TasP
implementation.

Future ART Options and Impact on TasP

Until an effective vaccine or cure is available, ART must
remain a cornerstone of HIV prevention and control efforts.
The development of longer-acting and safer ART may not
eliminate but should improve long-termmedication adherence
and make universal adoption and implementation of TasP a
more palatable and achievable HIV prevention strategy [81,
82]. Such newer antiretroviral agents include long-acting for-
mulations of the nonnucleoside reverse transcriptase inhibitor,
rilpivirine and GSK-744, an integrase inhibitor, which may be
administered once every 3 months [81]. A pro-drug formula-
tion of tenofovir disoproxil fumarate (tenofovir alafenamide),
a favoured HIV PrEP drug, is currently being evaluated in
phase 3 clinical trials and is expected to have less toxicity than
its predecessor [83].

Conclusion

TasP represents a win-win strategy for HIV disease control
and prevention with mutual benefit to the infected individual
and the uninfected community as a whole. Understanding the
key role that PWID, MSM and SW play in the epidemic, a
prioritizing of TasP for these groups is needed. Widespread
ART use can be an effective strategy to significantly reduce
and potentially eradicate HIV transmission in the community.
Concerted and collective efforts by all stakeholders including
patients, the medical community, nongovernmental organiza-
tions and governments—local, state and national—will be
important to ensure the implementation and success of TasP.
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