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Abstract

Background: The pursuit of a cure for HIV is a high priority for researchers, funding agencies, governments and peo-
ple living with HIV (PLWH). To date, over 250 biomedical studies worldwide are or have been related to discovering a
safe, effective, and scalable HIV cure, most of which are early translational research and experimental medicine. As HIV
cure research increases, it is critical to identify and address the ethical challenges posed by this research.

Methods: We conducted a scoping review of the growing HIV cure research ethics literature, focusing on articles
published in English peer-reviewed journals from 2013 to 2021. We extracted and summarized key developments in
the ethics of HIV cure research. Twelve community advocates actively engaged in HIV cure research provided input
on this summary and suggested areas warranting further ethical inquiry and foresight via email exchange and video
conferencing.

Discussion: Despite substantial scholarship related to the ethics of HIV cure research, additional attention should
focus on emerging issues in six categories of ethical issues: (1) social value (ongoing and emerging biomedical
research and scalability considerations); (2) scientific validity (study design issues, such as the use of analytical treat-
ment interruptions and placebos); (3) fair selection of participants (equity and justice considerations); (4) favorable
benefit/risk balance (early phase research, benefit-risk balance, risk perception, psychological risks, and pediatric
research); (5) informed consent (attention to language, decision-making, informed consent processes and scientific
uncertainty); and (6) respect for enrolled participants and community (perspectives of people living with HIV and
affected communities and representation).

Conclusion: HIV cure research ethics has an unfinished agenda. Scientific research and bioethics should work in tan-
dem to advance ethical HIV cure research. Because the science of HIV cure research will continue to rapidly advance,
ethical considerations of the major themes we identified will need to be revisited and refined over time.
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Background

There have been remarkable scientific advancements

in the prevention and treatment of HIV infection [1].
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infection, cumulative toxicities of antiretroviral therapy
(ART), adherence challenges, the costs of ART, barri-
ers to accessing ART, and HIV-related social stigma and
discrimination [2—4]. By HIV “cure; we mean a regimen
or intervention capable of either completely eliminating
HIV from the body or inducing a state of durable, ART-
free virologic suppression in which small quantities of
HIV remain but do not actively increase or cause immu-
nological damage. To date, over 250 biomedical studies
worldwide are or have been related to discovering a safe,
effective, and scalable HIV cure [5].

While promising, such research is associated with a
range of ethical considerations [6, 7]. Akin to other early
phase research, there have generally been asymmetric
benefit/risk profiles in early-phase HIV cure research,
with individual research participants bearing the clinical
and psychosocial risks while science and society almost
solely reaping the benefits [7, 8]. This is particularly the
case for research involving risky study procedures, such
as analytical treatment interruptions (ATIs) where ART
is paused during the research. ATIs are currently neces-
sary to determine whether investigational interventions
achieved their intended effects of durable virologic sup-
pression in the absence of ART [9]. In addition to the
potential clinical risks to participants, studies employ-
ing ATIs may also increase risks to sexual partners of
research participants [10-15].

Emanuel and colleagues identified seven requirements
for ethical clinical research: (1) social value, (2) scientific
validity, (3) fair participant selection, (4) favorable ben-
efit/risk ratio, (5) independent review, (6) informed con-
sent, and (7) respect for enrolled participants [9]. Lo and
Grady subsequently specified these ethical requirements
for HIV cure research [6], while also articulating the need
for collaborative partnerships with, and having respect
for affected and vulnerable communities. Sugarman later
expanded these ethical considerations to capture the
importance of protecting confidentiality, conflict of inter-
est management (both financial and non-financial), and
responsible communication of scientific advancements
[16].

Substantial empirical and conceptual bioethics schol-
arship has followed. As described below, most empirical
inquiry in HIV cure research ethics has centered around
decision-making and informed consent among potential
participants [17, 18], as well as the assessment of accept-
able risks and benefits of this research [8, 19-23]. Other
aspects that have been examined include scientific uncer-
tainty [24], the role of inclusion benefits [25, 26], incen-
tives [27], social value [3, 28, 29], the need to leverage
developments in HIV prevention, treatment, and cure
research [30, 31], and the meaningful engagement and
involvement of PLWH [32-35].
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In this paper, we review recent findings and develop-
ments in HIV cure research ethics. Based on a scoping
review of the literature augmented by input from com-
munity advocates involved in HIV cure research, we
highlight areas that warrant further ethical inquiry or
guidance.

Methods

We conducted a scoping review of the HIV cure research
ethics literature from July to October 2020 and May
2021. The purpose of this review was to obtain a broad
perspective on this specific topic, focused on pivotal lit-
erature in the field, and was not intended to provide a
systematic synthesis. This type of review is ideal when
there is a need to organize emerging information about a
topic by mapping the literature to inform potential future
research [36, 37].

Our work generally followed the PRISMA extension
for Scoping Reviews (PRISMA-ScR) framework [36].
We concentrated our review on peer-reviewed articles
published in the English literature from 2013 to 2021.
The year 2013 was selected as a baseline since it corre-
sponds to the publication of the Lo and Grady manu-
script on ethical points to consider in HIV cure research
[6], which is when other literature related to the ethics
of HIV cure research began to emerge. We used Pub-
Med to initially identify articles on the ethical aspects
of HIV cure research. The initial search was conducted
in July 2020 using the following specific search terms:
‘ethics’ AND ‘HIV cure research’; ‘ethics’ AND ‘HIV
remission research’; ‘ethical considerations’ AND ‘HIV
cure research’ OR ‘HIV remission research’; ‘informed
consent’ AND ‘HIV cure research’ OR ‘HIV remis-
sion research’; and ‘risks’ OR ‘benefits’ AND ‘HIV cure
research’ OR ‘HIV remission research’ This resulted in 92
articles. We subsequently used citation tracking, pursu-
ing promising references from the articles identified in
the initial PubMed searches, adding 16 articles for fur-
ther consideration. Consistent with the scoping review
methodology [36], we did not employ strict criteria for
adjudicating the literature. Articles were selected because
they specifically addressed ethical aspects of HIV cure
research. After removing duplicates and excluding arti-
cles that did not address ethical aspects of HIV cure
research, we screened and reviewed 96 articles. Figure 1
provides a flow diagram summarizing the process.

In reviewing articles, we extracted and organized eth-
ics findings via manual charting. We used the 2013 Lo
and Grady framework [6] to organize the results. Most
of the literature we identified fell under six of the eight
ethical points to consider in that framework: (1) social
value; (2) scientific validity; (3) fair selection of partici-
pants; (4) favorable benefit/risk balance; (5) informed
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cure research)
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PubMed Search Strategy
1. ‘Ethics’ AND ‘HIV cure research’
2. ‘Ethics’ AND ‘HIV remission research’
3. ‘Ethical considerations’ AND ‘HIV cure research’ OR ‘HIV remission research’
4. ‘Informed consent’ AND ‘HIV cure research’ OR ‘HIV remission research’
5. ‘Risks’ OR ‘benefits” AND ‘HIV cure research’ OR ‘HIV remission research’

Fig. 1 PRISMA-ScR flow diagram: ethics of HIV cure-related research

(2013-2021)

consent; and (6) respect for enrolled participants and
communities. We did not identify much relevant lit-
erature directly related to the other two points of the
framework, collaborative partnership and independ-
ent review. The initial scoping review was prepared by
a team of core reviewers (K.D., ] K., M.O.], PS., B.B,,
J.A.S).

We circulated the draft scoping review to twelve
community advocates (J.T., L.D., N.J., C.R., L.S., M.L.,
J.K, DK, O.C.,, D.P, D.M.C.,, M.G.O.) for discussion
and comment. Community advocates were selected on
the basis of being actively engaged in HIV cure research
and providing input on clinical trial protocols as part
of the Martin Delaney Collaboratory and AIDS Clinical
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Trial Groups (ACTG) community advisory boards.
Community advocates were asked to indicate areas that
they considered important as well as suggest areas for
which they would like additional guidance on. Com-
munity advocates were also consulted via virtual video
conferencing in November—December 2020, without
the use of a standard guide. Community comments and
the resulting manuscript were circulated and discussed
via email until all community advocates agreed with the
points discussed and the areas that needed further ethi-
cal insight.

Discussion
We identified relevant literature under the following
themes: (1) social value (ongoing and emerging biomedi-
cal research and scalability considerations); (2) scientific
validity (study design issues, such as the use of analyti-
cal treatment interruptions and placebos); (3) fair selec-
tion of participants (equity and justice considerations);
(4) favorable benefit/risk balance (early phase research,
benefit-risk balance, risk perception, psychological risks,
and pediatric research); (5) informed consent (atten-
tion to language, decision-making, informed consent
processes and scientific uncertainty); and (6) respect for
enrolled participants and community (perspectives of
people living with HIV and affected communities and
representation).

Table 1 includes outstanding research ethics questions
related to these themes.

Social value: ongoing and emerging biomedical research
and scalability considerations
Ongoing and Emerging Biomedical Research: HIV cure
research involves a variety of biomedical approaches,
including cell and gene therapies [38], stem cell trans-
plants [39], immune-based strategies [40, 41], early and
intensified HIV therapy [42], and latency-reversing
agents [43, 44] among others. These strategies can also be
used in combination. Each HIV cure research approach
has its own unique ethical considerations and these need
to be taken into account to assess their ethical acceptabil-
ity [45]. For instance, Sugarman outlined considerations
for when ATIs following stem cell transplantation should
be ethically permissible [46]. As HIV cure clinical trials
are implemented, Institutional Review Boards (IRBs), and
their functional equivalents, need to be prepared to eval-
uate HIV cure research protocols to ensure they are ethi-
cally acceptable [47]. More deliberation may be needed to
create guidelines to inform the ethical evaluation of dis-
tinct and emerging HIV cure research approaches.
Moreover, an effective HIV cure may require a com-
bination of approaches which has the potential to sub-
stantially increase clinical risks compared to standard
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Table 1 Open Research Ethics Questions for HIV Cure Research
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Social Value

Ongoing and Emerging Biomedical Research

- What are ethical considerations for specific HIV cure research approaches (e.g., cell and gene therapy, immune-based approaches, latency-revers-
ing agents, stem cell transplants, etc.)?

- What are ethical considerations for combining HIV cure research regimens?

+What are the ethical considerations of conducting HIV cure research with PLWH at the end-of-life—including interventions?

« How do we adapt ethical guidelines for such rapidly evolving scientific field?

Scalability Considerations

- What additional ethical considerations are relevant when implementing HIV cure trials in resource-limited settings?

Scientific Validity

Study Design Considerations: Analytical Treatment Interruptions

+When are extended ATls that may trigger extended periods of viremia ethically appropriate?

+ What are robust yet practical ethical considerations for mitigating risks to sexual partners of ATl trial participants in diverse circumstances (e.g.,
anonymous partners, domestic violence potential, access to PrEP/condoms, local criminalization laws)?

Use of Placebos

+When are placebo arms ethically acceptable in HIV cure research?

Fair Selection of Participants
Equity and Justice Considerations
«How can HIV cure research be implemented utilizing ethical principles of equity, social justice, and solidarity?

Favorable Benefit/Risk Balance

Early-Phase Research Considerations

+What are the criteria for judging the ethical permissibility of early-phase HIV cure trials?

« How can we ensure trial participants are protected from excessive risks?

+ How should we navigate the issue of therapeutic ambiguity as HIV cure trials start showing signals of potential efficacy?

Additional Benefit/Risk Considerations

Acceptable Benefit-Risk Balance

+What are practical and innovative methods to evaluate acceptability of risk thresholds for emerging HIV cure interventions?

- How do we continue to engage relevant stakeholders around the notion of unacceptable risks?

+What is the best way to establish additional safeguards for emergent situations that may alter the risk balance (e.g.,, SARS-CoV-2 pandemic)?

Risk Perceptions

+ What risk thresholds are ethically permissible in different populations of PLWH?

+What are ethical considerations and acceptable risks related to extended ATls requiring PLWH forego ART for extended periods of time?

Psychosocial Benefits and Harms

+What are the psychosocial benefits of HIV cure research participation, and how should these shape benefit/risk evaluations?

+ What are some of the non-clinical harms (e.g., psychological, social, legal, and financial) of HIV cure research participation, and how should these
shape benefit/risk evaluations?

Pediatric HIV Cure Research

+ How should we evaluate interventional pediatric HIV cure research to ensure acceptable benefit-risk?

Informed Consent

Language Considerations

- What are innovative ways to engage participants, especially diverse communities, around the ethical use of language to describe HIV cure
research?

Decision-Making

«What would be the best ways to facilitate participant decision-making in early-phase HIV cure trials?

« How should research teams measure therapeutic (or curative) misconception and misestimation in HIV cure trials?

Informed Consent Processes

«What would be the best ways to enhance the quality of informed consent in early-phase HIV cure trials?

- Should a separate category of scientific uncertainty disclosure be mandated as part of regulations (i.e., Common Rule)?

Scientific Uncertainty

+What are ethical considerations for communicating scientific uncertainty?

Respect for Enrolled Participants and Communities

Perspectives of PLWH and Affected Communities

« How can the perspectives of PLWH and HIV care providers help prioritize interventions under development to augment their acceptability?

Community Representation

+ What are ethical considerations necessary for meaningfully engaging all stakeholders, including patients, providers, government, and the overall
community in early-phase HIV cure research?

ART [48, 49]. For example, some biomedical HIV cure
research is investigating whether two or more interven-
tions with multimodal activity may help deplete per-
sistent HIV reservoirs and strengthen immunity [50].
Given the complex nature of latent, integrated HIV pro-
viruses [43], single interventions may not alone result in

effective disruption of latency or durable virologic sup-
pression without ART [2, 50]. Some biomedical scien-
tists are even asking whether single interventional HIV
cure trials should be completely abandoned [50]. One
proposal is to move directly and efficiently from in vitro
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studies into combination therapy trials in animals, and
then into human testing [50].

Further attention is needed to anticipate the challenges
related to the ethical implementation of combinato-
rial HIV cure strategies. Examples include combination
gene-editing approaches [51], latency-reversing agents
in synergy with immune-modifying agents [43, 48, 49,
52, 53], or different permutations of broadly-neutralizing
antibodies paired with different HIV cure approaches
[54, 55]. There are now over 20 active HIV cure clinical
studies using combination products with intersecting
mechanisms underway in the United States alone [5].
Combination HIV cure regimens will likely involve addi-
tive, synergistic, or antagonistic effects; these combina-
torial effects will affect how benefit/risk assessments are
performed. Their efficiency and feasibility will rest upon
the appropriate ethical and regulatory reviews/approval
processes. Ensuring that PLWH, providers, and other
stakeholders view these complex regimens as acceptable
will be critical (discussed further below).

There is no doubt that the field of HIV cure research
is rapidly evolving, and that the related ethics considera-
tions must be relevant to these scientific developments.
For example, a novel approach has been HIV cure-related
research at the end of life. For example, a research cohort
has been assembled in the “Last Gift Study” [56] that
includes PLWH who are terminally-ill with a co-morbid
condition (e.g., cancer, advanced heart disease, neurode-
generative disease) and seeks to characterize HIV reser-
voirs in the brain and deep tissues [57—59]. Drawing on a
similar paradigm in the cancer field [60], a multi-discipli-
nary group of researchers outlined ethical considerations
for conducting HIV cure research with PLWH at the end
of life [57], including: (1) protecting autonomy through
informed consent; (2) avoiding exploitation by fostering
altruism; (3) preserving favorable benefit/risk balance;
(4) safeguarding against vulnerability through partici-
pant-centeredness; and (5) involving next-of-kin/loved
ones and community stakeholders [57, 61-63]. Further,
testing HIV cure research interventions in PLWH at the
end of life would introduce important ethical complexi-
ties since terminally ill PLWH would undergo potentially
risky interventions solely to advance science, and not in
the hope of alleviating symptoms or prolonging life [57,
64]. More work is needed to guide ethics reviews of such
novel protocols.

Scalability Considerations: Bioethicists, researchers,
and community members have recognized that scalabil-
ity of interventions is potentially a key factor by which
to judge the social value of HIV cure research strategies
[3, 7, 28, 29, 45, 65, 66]. This aligns with the rationale
for advancing translational research related to an HIV
cure [45, 67, 68]. That is, successful HIV cure modalities
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should ultimately be translatable from “bench to patients”
and be applicable to diverse clinical care settings and
populations around the world [45]. Consequently, to
enhance social value, it is essential to consider the ethical
and practical challenges related to translating these inter-
ventions into real-world settings [45].

Globally, only an estimated 60% of PLWH are on ART,
and the financial sustainability of HIV treatment pro-
grams remain uncertain [29]. A modeling study con-
ducted in South Africa estimated that an HIV cure would
have the greatest impact on HIV incidence if the HIV
epidemic is not mitigated by 2030, and that an HIV cure
should be prioritized for those not able to access ART
and achieve viral suppression [69]. The Bill and Melinda
Gates Foundation is engaging industry, government, aca-
demic, and community leaders to define a target product
profile for a globally scalable HIV cure [66]. Increased
knowledge related to efficacy, toxicity, design, delivery,
durability, follow-up, relapse, participant-perceived ben-
efits and risks, and cost-effectiveness will increase the
likelihood that an HIV cure research strategy can become
a viable option on a global scale [3, 29, 66, 70]. It will be
desirable to predict and essential to precisely and quickly
detect loss of viral suppression and resistance in both
resource-rich and resource-limited settings [66]. Chal-
lenges related to clinical and laboratory capacity, financ-
ing, training, distance to health care providers, and health
systems also need to be overcome [45]. Biological factors
such as prevalence of co-occurring conditions (such as
the presence of other infectious or non-communicable
diseases, and poor nutrition) and differing HIV subtypes
will also need to be considered [28]. To enhance social
value, studies will need to be conducted in communities
that would most likely benefit from an HIV cure [29] and
successful interventions should become available to the
populations that faced the risks of testing the interven-
tion [39, 71, 72]. HIV cure research developments will
also need to be synergistically integrated with ongoing
HIV prevention and treatment efforts [30, 31, 45, 73].

Scientific validity: study design considerations—ATls

and use of placebos

Analytical Treatment Interruptions: ATIs remain one
of the most controversial topics in HIV cure research,
involving considerations for medical, research, and pub-
lic health ethics [9, 45, 74-76]. In addition to presenting
risks to study participants, such as developing acute ret-
roviral syndrome and/or HIV resistance, ATIs present
risks of HIV transmission to the sexual partners of partic-
ipants [15, 77-79]. Following two cases of HIV transmis-
sion in the context of an ATI [14, 15, 78], a risk mitigation
plan was developed to ensure ATIs could be conducted
more safely and ethically. This plan included an ATI study
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disclosure checklist separate from the consent form and
pre-exposure prophylaxis (PrEP) navigation resources
for partners [13]. Given the importance placed by many
PLWH on becoming and remaining undetectable for HIV
so that they do not transmit HIV to partners [80-82],
understanding the ethical challenges related to mitigat-
ing risks during ATIs is of paramount importance [83].
Determining appropriate risk mitigation strategies will
further require effective stakeholder engagement in local
contexts [84—86]. Developing self-administered point of
care rapid tests to detect and measure viral rebound with
clearly delineated ART restart criteria would also help to
mitigate risks to participants and the risk of onward HIV
transmission during ATIs.

Use of Placebos: As in other research settings, deter-
mining the ethical and scientific appropriateness of
placebo-controlled trials in HIV cure research can be
complex [7, 9]. After extensive deliberation, a multi-
disciplinary group of HIV cure experts concluded that
placebo arms should be used where necessary and appro-
priate to confirm scientific validity of trials [9]. Moreover,
they contended it would be unethical not to use placebo
groups when scientifically necessary [9]. In early explora-
tory ATI studies, scientists have opted to use histori-
cal controls to compare time to HIV rebound [9, 87]. To
minimize risks, another option would be to establish a
placebo cohort that could serve as control for multiple
trials occurring contemporaneously. Of note, PLWH may
be reluctant to enroll in placebo-controlled trials and go
off ART for extended periods of time while not knowing
whether they received an experimental intervention [9,
75, 88].

Fair selection of participants: equity and justice
considerations

Equity and Justice Considerations: Diversity in clini-
cal trials is a matter of justice [45]. Populations that
may benefit the most from an HIV cure are most often
unable to participate or are excluded from clinical tri-
als [20, 45]. For HIV cure research, efforts should be
made to increase representation of cis- and transgen-
der women, as well as other gender diverse individuals,
people of color, people who do not speak English as their
primary language, and other under-represented and mar-
ginalized groups [89]. For the HIV cure research enter-
prise to be truly transformative and forward-looking,
research teams will need to be committed to social jus-
tice, racial and gender equity, and solidarity in research
activities. Further, partner risk mitigation strategies dur-
ing ATIs, such as the use of PrEP, must be acceptable to
diverse populations. Such plans must also be appropriate
with respect to gender and sex dynamics, accounting for
issues related to stigma, the potential need to incorporate
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trauma-informed approaches [90] and the potential for
intimate partner violence [13, 91].

Favorable benefit/risk balance: early-phase research

and additional benefit/risk considerations

Early-Phase Research Considerations: HIV cure research
harbors similar ethical challenges to early-phase trials in
other areas of medicine [92]. Yet unlike early-phase can-
cer trials in which study participants may be terminally ill
or otherwise have a poor prognosis, most HIV cure study
participants include “otherwise healthy volunteers” who
are on highly effective ART [20]. Current early-phase
HIV cure trials represent the inverse of the early years
of the HIV epidemic when PLWH’s best chance for sur-
vival often meant undertaking significant risk through
unproven therapies or participation in early phase treat-
ment trials [23]. Against a backdrop of highly effective
and well-tolerated therapies, current safety thresholds for
moving novel anti-HIV therapies forward have become
extremely high [20, 23]. Additionally, many early-phase
HIV cure studies are exploratory with little or no likeli-
hood of being curative or providing direct benefit to
participants [19]. Moreover, there are currently no estab-
lished standards for assessing the ethical permissibility
of risks in early-phase HIV cure trials, especially when
novel strategies rely solely on pre-clinical evidence (e.g.,
data from prior cell and animal studies) to initiate human
testing [93].

The ethical appropriateness of early phase HIV cure
research typically relies on the judgments and abilities of
researchers, IRBs, and regulatory agencies. In evaluating
the ethical permissibility of early-phase HIV cure trials,
the risks of interventions and ATIs must be considered
along with proposed monitoring procedures and risk
mitigation strategies (e.g., when ART resumption is war-
ranted following an ATI).

Another challenge for early-phase HIV cure trials
relates to the extent to which participants are motivated
by altruism [94]. When participation is motivated by
altruism, participants may be willing to accept greater
risk, thus lessening concern regarding potential exploita-
tion [57, 95].

Further, uncertainty about whether and when an inter-
vention will have a sufficient intended effect to advance
further studies, is an area that needs further atten-
tion. Specifically, what are the relevant considerations
in determining if it is appropriate to advance particular
interventions into larger human trials? Currently, there is
no consensus regarding what constitutes sufficient ben-
efits for an intervention to be considered “curative”

Additional Benefit/Risk Considerations: There are a
variety of issues related to benefit/risk considerations
in the ethics literature on HIV cure research: acceptable



Dubé et al. BMC Med Ethics (2021) 22:83

benefit/risk balance, risk perceptions, psychosocial bene-
fits and harms, and those particular to pediatric HIV cure
research.

Acceptable Benefit/Risk Balance: Major research guide-
lines require that clinical trials maintain an acceptable
benefit/risk balance [8, 96, 97], yet limited concrete and
practical guidance exists to help ensure this requirement
is met [98-100]. Maintaining an acceptable benefit/risk
balance is necessary because it not only minimizes harm-
ing participants, but also helps protect researchers’ pro-
fessional integrity and maintain public trust in science
[23, 98, 101, 102]. In most early-phase HIV cure research,
the ethical analysis involves a knowledge-risk calculus
[8, 103] that evaluates whether the potential scientific
knowledge and additional data justify the risks. HIV cure
research walks a fine line between the safety and toler-
ability of experimental interventions, and the potential
efficacy from an intervention [20]. Steel argues that regu-
latory limits on risks are prima facie paternalistic [104].
To the contrary, Rézyniska argues that upper risk limits
are justified to protect both the research enterprise and
participants from unjustified and excessive risks because
of inherent power inequities between investigators and
participants [102]. Thus, there is a need for further delib-
eration about the acceptable level of risks in this research.

A substantial amount of scholarship has focused on
the benefits and risks of HIV cure research [8, 96, 105—
107]. Eyal summarized various candidate solutions to
keep high-risk HIV cure studies ethical, such as reduc-
ing risks through robust pre-clinical data, dose limits,
and patient engagement, enhancing benefits to individual
participants by making participation appealing, recog-
nizing psychosocial benefits of participation, and build-
ing towards societal benefits [105]. As an example, one
research team was able to enhance the benefits of an HIV
cure study and augment the clinical care of participants
by offering colon cancer screening alongside invasive gut
biopsy procedures [108]. Another proposal by Largent
[106] suggested offering payments to augment the ben-
efit/risk profile.

In evaluating benefit/risk favorability, one must con-
sider the types of interventions, the anticipated risks, the
background standard of care, and the health status of trial
participants [22]. Nevertheless, some risks will be diffi-
cult, if not impossible, to capture in short-term clinical
trials [38]. For example, some trials may carry long-term
toxicity risks such as teratogenicity and gene toxicity that
could manifest years after a trial has been completed
[20, 94]. For most interventions, the United States Food
and Drug Administration (FDA) has considered PLWH
as “otherwise healthy volunteers” to ascertain accept-
able risks, thereby decreasing the threshold of risk that
could be tolerated in this population [22, 23]. DiGiusto
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and colleagues described five additional categories of
participants in HIV cure cell and gene therapy research:
(1) PLWH with significant ART side effects and “treat-
ment fatigue;” (2) PLWH not virally suppressed and with
incomplete immune recovery; (3) ART non-responders;
(4) PLWH with cancer; and (5) PLWH requiring salvage
therapy or cancer treatment (e.g., transplants) [39]. If
participants are not “otherwise healthy,” this may increase
the level of risks that could be tolerated in these popu-
lations [20]. For example, while a stem cell transplant
would be too risky an undertaking for an “otherwise
healthy” individual, it may be justifiable as a means of
attempting to cure HIV in a person who is already in
need of a transplant to treat their cancer. This strategy
was used for two people who were cured of HIV: the late
Timothy Ray Brown, known as the “Berlin patient’, who
died of cancer more than 12 years after his HIV cure; and
Adam Castillejo, sometimes referred to as the “London
patient” [109, 110].

Increasing attention is being paid to the role of safe-
guards needed to protect study participants in HIV cure
trials to minimize risks [9, 20, 23, 75, 111]. Maximizing
safety while minimizing burdens of monitoring visits
(e.g., frequent viral load testing during ATIs) is another
fundamental tension in clinical trial design [75]. Added
protections have included robust deliberations around
trial design [9], participant selection and inclusion/exclu-
sion criteria [9, 76], informed consent [9, 17, 76], moni-
toring and safety rules [9], ART restart criteria in the case
of ATIs [9, 76], and involvement of community advisory
boards (CABs) [6]. Further, as in most clinical research,
emergent situations such as the SARS-CoV-2 pandemic
precipitate the need for additional safeguards to protect
trial participants from undue harm [112, 113]. Safeguards
are also essential in trials requiring ATIs. Two independ-
ent systematic reviews [114, 115] showed that brief ATIs
(e.g., a few weeks in duration) did not present substan-
tial risk of adverse events (AEs). However, much less is
known about the risks involved in extended ATIs (e.g.,
a few months), involving sustained periods of viremia
[9]. To properly evaluate extended ATTs, it is imperative
to understand not only their clinical risks, but also their
psychological and social risks.

Psychosocial Benefits and Harms: HIV cure research
has also been associated with psychosocial benefits that
have been captured through empirical assessments [25,
107, 116-118] and testimonials [119-121]. These psy-
chosocial benefits include improved sense of purpose,
positive outlook, hope, and emotional support [26].
Understanding the altruism among many HIV cure trial
participants helps contextualize the impact of trial partic-
ipation on people’s lives [94, 107]. Providing an activist’s
argument that participant values should guide benefit/
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risk ratio calculations, Evans claims these altruistic ben-
efits should be recognized because they empower PLWH
to assume both self-agency and autonomy as well as risks
[107]. In turn, Rennie and colleagues argued that these
collateral psychosocial benefits align with the principle of
beneficence and advocate for more detailed guidance on
how to account for these benefits in regulatory reviews,
consent documents, and trial communications [25, 26].

Psychological harms include negative mental states and
anxiety, such as the fear of developing drug-resistant HIV
or passing HIV on to sexual partners as a result of no
ART during ATIs [15, 75, 77, 81, 107, 119]. Social harms
encompass the risks of disrupting one’s social network
and/or increasing stigmatization because of trial par-
ticipation [100]. Further, ATIs may also cause confusion
by contradicting long-standing messages from HIV care
teams regarding the need for sustained ART adherence
[75, 80, 81]. Due to some existing HIV criminalization
statutes, PLWH may also face legal ramifications should
they engage in behavior perceived as likely to transmit
HIV to another party during an ATI [75]. The potential
psychological and mental health dimensions of taking
part in intensive HIV cure trials should not be minimized,
especially protocol designs requiring participants to be
off ART for extended periods of time [70, 112]. Given the
enduring social stigmatization of HIV, both conventional
clinical as well as psychological risks should be integrated
into potential study benefit/risk calculations.

Risk Perceptions: A body of empirical research has
ascertained stakeholder perceptions of acceptable risk
thresholds [19, 20, 88, 122]. This research has revealed
disagreements between stakeholder types (e.g., PLWH,
regulators, bioethicists, biomedical researchers, and
clinicians) regarding what constitutes “too much risk”
in HIV cure research [20]. As the science evolves, the
standard of acceptability may shift and clinical risks
may become better defined [9, 21]. IRBs may also weigh
potential benefits and risks differently [20]. Therefore,
some IRBs may allow trials with extended ATIs resulting
in sustained periods of viremia to move forward, while
others may prevent these trials from proceeding.

Pediatric HIV Cure Research: Pediatric HIV cure
research requires attending to some particular ben-
efit/risk considerations because the immune systems of
infants and very young children are still developing and,
thus, may be qualitatively different from adults. Pediatric
and adolescent HIV spans the period from neonate to up
to 24 years of age in some jurisdictions, encompassing
distinct age groups and developmental stages [9]. Argu-
ments for enrolling infants, children, and adolescents
in HIV cure trials include the need to prevent delaying
the availability of future safe and effective interventions
to these groups [123]. However, such an approach is in
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tension with standard practices of beginning pediatric
research only after an intervention has proven to be safe
in adults. Further, young people living with HIV might be
less likely to be virally suppressed than adults living with
HIV due to more frequent disruptions in ART adherence
[124]. Limited guidance exists on how to preserve the
benefit/risk balance in these populations, and a modified
ethics framework may be necessary. Shah argued that,
with the exception of research involving very early ART
initiation, experimental approaches such as combina-
tion regimens may be too risky and speculative to war-
rant studying in pediatric groups [123, 125]. Consensus
appears to have been achieved among experts that ATIs
are not recommended for children younger than two
years old or those whose HIV infection is resistant to at
least two drug classes [9]. Nevertheless, additional delib-
eration is needed to ensure the benefit/risk balance of
HIV cure trials in these younger populations, and accept-
able monitoring procedures for them.

Informed consent: attention to language, decision-making,
informed consent processes and scientific uncertainty
Language: There is a substantial literature on the proper
use of language to describe HIV cure research, and those
who participate in it [126-132]. Although not specific
to HIV cure research, PLWH have advocated for the
use of “people-first” language, such as “people living
with HIV” rather than “HIV-infected individuals,” and
for the use of the word “participants” or “volunteers”
rather than “subjects” to describe those actively partici-
pating in research [133-135]. While HIV cure research
is ultimately directed at “cure’, current research efforts
have less ambitious goals and predominately focus on
enhancing scientific understanding. Consequently, the
word “cure” has also been strongly discouraged from use
in informed consent documents and related materials
to reduce the possibility of false beliefs that participants
will be “cured” from early-phase experiments [9, 17, 136].
Some have recommended the use of the word “experi-
ment” to emphasize the uncertain nature of early-phase
research as well as the lack of anticipated direct personal
benefit [126].

Decision-Making: Few empirical studies have been
conducted for the purpose of understanding the deci-
sion-making processes of those who accept or decline
participation in HIV cure-related trials. However, a
longitudinal decision-making study nested within a
Thai acute HIV-infection research cohort [74, 137, 138]
found that participants’ decisions to undergo an ATI for
research purposes were based on their understanding
of their body’s likely responses to being off medications
[74, 137]. The findings of therapeutic misconception
(confusing the intent of the research with clinical care)
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and therapeutic misestimation (overestimating the
probability of direct benefits and underestimating risks)
raise ethical concerns in these studies [139, 140]. Of
note, therapeutic misconception and misestimation are
commonly experienced by participants of early phase
trials, and are more ethically problematic than thera-
peutic optimism (the hope for positive outcomes) [139,
141]. Similarly, surveys conducted in the ACTG 5366
trial testing a latency-reversing agent and the ACTG
5345 study interrogating biomarkers of viral rebound
found that approximately 20% of participants inac-
curately reported believing that the trial did not con-
tain any clinical risk [116, 118]. Despite such efforts to
measure participants’ understanding during biomedical
HIV cure trials [74], there is a lack of consensus on the
best way to assess the extent of therapeutic misconcep-
tion and misestimation, let alone reduce them. Moreo-
ver, concerns regarding therapeutic misconception and
misestimation may be heightened in low- and middle-
income countries (LMICs), particularly in places where
research literacy levels are lower and where unproven,
questionable HIV “cures” have flooded informal mar-
kets for decades [142-144].

Additionally, how HIV clinicians perceive and commu-
nicate aspects of HIV cure trials to patients is unclear 88,
145, 146]. Due to the chronic nature of HIV infection,
many PLWH have long-established, trusting relation-
ships with particular clinicians, and these relationships
often function as decision-making units when deciding
whether to join a clinical trial [147].

Informed Consent Processes: Concerns have been raised
around the clarity, specificity, and consistency of text
used in informed consent forms [17]. A 2014 review of 13
HIV cure-related informed consent forms by Henderson
revealed inconsistencies around the descriptions of study
aims, risks, and benefits (or lack thereof) of the research,
with conflicting messages about the nature versus the
likelihood of direct clinical benefits to study participants.
Based on their analysis, the authors recommended surro-
gate endpoints (e.g., reduction in HIV reservoir size) not
be portrayed as possible clinical benefits [17].

In a separate review, Bromwich and colleagues out-
lined key informed consent challenges for HIV cure
research: (1) how trial information is communicated
to potential participants, (2) whether potential partici-
pants fully understand key features of the clinical trials
in which they are being asked to participate, and (3) the
degree to which potential study participants’ motivations
to enroll in low-benefit/high-risk research are altruisti-
cally motivated [18]. Overall, it seems clear that empirical
research and further deliberation is needed to strengthen
and improve the quality of informed consent in general
[148-150].
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Scientific Uncertainty: The ethical implications of sci-
entific uncertainty have received limited attention in the
HIV cure research field [24, 151, 152]. Although risk and
uncertainty imply a lack of knowledge about future out-
comes, risk refers to the probability and magnitude about
possible harms, whereas uncertainty refers to the lack of
predictability due to insufficient scientific evidence [153].
Early-phase research inherently carries more scientific
uncertainty than later-phase research [154].

HIV cure research is fraught with uncertainty, as evi-
denced by the cases of the Boston patients (who received
hematopoietic stem cell transplants) [155, 156] and the
Miississippi child (who received early ART administration
soon after birth) [157, 158]. Despite initial beliefs of cure,
the Boston patients and Mississippi child experienced
viral rebound following periods of undetectability rang-
ing from several months (Boston patients) to more than
two years (Mississippi child) after ART was interrupted.

Scientific uncertainty is particularly relevant during
the informed consent process around descriptions of
ATIs. ATIs involve periods of unpredictable and stochas-
tic rebounds of virus that no currently known biomarker
can accurately predict [9]. Further, the unknown risks of
experimental interventions, as well as how results com-
pare between animal models and human testing, pre-
sent additional uncertainties [45, 93, 159]. Factors, such
as small sample sizes, observational study designs versus
randomized controlled trials, and varying immunologi-
cal, virologic, and clinical monitoring strategies, com-
pound scientific uncertainties in the field [115]. Thus, it
may be useful to assess ways to explicitly discuss and con-
sider scientific uncertainty during the informed consent
process (e.g., including a separate section on scientific
uncertainty in informed consent documents). Additional
information about how uncertainty is communicated to,
and understood by, participants and the public is also
needed.

Respect for enrolled participants and community:
perspectives of PLWH and affected communities

and representation

Perspectives of PLWH and Affected Communities:
Much HIV cure research centers on the biomedical
aspects of cure, while far less attention has been placed
on the psychosocial context of those for whom a cure
is being sought [160]. There has been limited research
evaluating the motivations, perceptions, needs, con-
cerns, desires, tensions, and experiences of PLWH
who participate in these trials [70, 160]. A compre-
hensive understanding of how PLWH view and expe-
rience these innovative strategies is ethically essential
because it preserves respect for affected communities
[45]. Sparked by the 2014 FDA Patient-Focused Drug
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Development Initiative [161], and the ensuing Voice of
the Patient report for HIV cure research [162], greater
weight and appreciation has been given to PLWH’s
preferences in developing novel HIV therapeutic
options [163-165]. Implementing patient-centered
research is particularly important given increased
focus on health-related quality of life and psychosocial
well-being for PLWH [166].

Incorporating the participant perspective in research
can be facilitated through robust interdisciplinary
research by integrating bioethicists and socio-behavio-
ral researchers in trial teams [70, 118, 167]. Empirical
ethics and socio-behavioral research can help inform
prioritization decisions and determining the accept-
ability of HIV cure research interventions, which may
differ in association with various demographic charac-
teristics [23, 45]. For example, focus groups conducted
in the United States revealed acceptability concerns
for somatic HIV cure cell and gene therapy among
PLWH, particularly among ethnic and racial minori-
ties [168]. A discrete choice experiment conducted in
Europe among 150 PLWH and 160 HIV care provid-
ers revealed that acceptability would increase if clini-
cal risks of cell and gene therapy could be minimized
[122]. As HIV cure clinical trials get implemented
globally, we will need to better understand perspec-
tives of PLWH and affected communities in different
contexts.

Community Representation: Ultimately, all stake-
holders, including patients, providers, government and
overall community acceptance will be critical to the
success of any HIV cure regimen [28, 32, 34, 35, 45, 70,
169]. Although good participatory practice guidelines
exist for biomedical HIV prevention research [170],
and have been adopted for tuberculosis [171] and
emerging pathogens [172], these guidelines may not be
seamlessly extrapolated to early-phase HIV cure trials.
Additional guidance is needed to inform the ethics of
engaging communities around ATIs, HIV transmission
risk, and relevant standards of care and prevention.
Importantly, as discussed above, the science, language,
and messaging around HIV cure research remain
extremely complex and technical. Participants and
communities must be engaged as mutually respected
and integral partners in the research enterprise [6, 133,
173]. Communication should be culturally sensitive,
prompt, and easily understandable. Community input
should be sought and utilized in defining research pri-
orities and decision-making processes. Efforts should
also be taken to build meaningful, long-term relation-
ships with relevant communities regarding the goals
of HIV cure research, and not simply around specific
short-term trials.
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Conclusions

HIV cure research ethics has an unfinished agenda,
which will require further inquiry and deliberation.
Scientific research and bioethics should work in tan-
dem to advance ethical HIV cure research [174]. While
relying on established ethical guidelines, the field must
work towards careful use of language, managing expec-
tations, and high-quality informed consent. HIV cure
research must have an acceptable benefit/risk balance
and account for scientific uncertainty, particularly
before interrupting ART and during ATIs. As the sci-
ence evolves, it will be essential to better understand
the perspectives of PLWH and of affected communi-
ties to ensure respect of participants, the continuation
of successful research efforts and social value. Ethical
considerations will need to be grounded in the real-
ity of ongoing trials and local contexts. Researchers
conducting clinical trials should make a genuine com-
mitment to meaningful community and stakeholder
engagement. Because the science of HIV cure research
will continue to rapidly advance, ethical considerations
should be revisited and refined. Sufficient financial
and human resources should be dedicated to resolving
these critical challenges.

Abbreviations

ACTG: AIDS Clinical Trials Group; AE: Adverse event; ART: Antiretroviral treat-
ment; ATI: Analytical treatment interruption; AVRC: AntiViral Research Center;
CAB: Community advisory board; CAPS: Center for AIDS Prevention Studies;
CARE: Collaboratory of AIDS Researchers for Eradication; CSS: Community
Scientific Subcommittee; DARE: Delaney AIDS Research Enterprise; FDA: Food
and Drug Administration; H4+ARP-PS: HIV + Aging Research Project-Palm
Springs; HIV: Human immunodeficiency virus; IRB: Institutional review board;
LMIC: Low- and middle-income country; NIH: National Institutes of Health;
PLWH: People living with HIV; PrEP: Pre-exposure prophylaxis; SARS-CoV-2:
Severe Acute Respiratory Syndrome-Coronavirus 2.

Acknowledgements

The authors would like to thank the AntiViral Research Center (AVRC) Commu-
nity Advisory Board (CAB), the AIDS Clinical Trials Group (ACTG) Community
Scientific Sub-Committee (CSS), the amfAR Institute for HIV Cure Research
CAB, the Martin Delaney Collaboratories Towards an HIV-1 Cure CABs—in
particular the Delaney AIDS Research Enterprise (DARE) CAB, the BEAT-HIV Col-
laboratory CAB, and the defeatHIV CAB. We are most grateful to all PLWH who
inspire this work every day.

Authors’ contributions

K.D. drafted the initial version of this manuscript. JK, JT, LD, N.J, CR, LS,

ML, JK, DK, OC, DP,DMC, MGO, HP,HP, SN, LH, MO, PS, BB, JAS,
J.S. reviewed the manuscript for intellectual contents. All authors read and

approved the final manuscript.

Funding

This work was supported by an Ethics Administrative Supplement to
R21TMH118120 to K.D. and by R21MH122280 to PS. and K.D. Funders had no
role in the design of the study, data collection and analysis, interpretation of
the data and writing of the manuscript.

Availability of data and materials
Not applicable.



Dubé et al. BMC Med Ethics (2021) 22:83

Declarations

Ethics approval and consent to participate
Not applicable. This manuscript did not involve human participants, human
data, or human tissue.

Consent for publication
Not applicable. This manuscript does not contain any individual person’s data
not contained in the peer-reviewed literature.

Competing interests

Jeremy Sugarman is a member of Merck KGaA's Bioethics Advisory Panel and
Stem Cell Research Oversight Committee; a member of IQVIA's Ethics Advisory
Panel; a member of Aspen Neurosciences Scientific Advisory Board; a member
of a Merck Data Monitoring Committee; a consultant to Biogen; and a consult-
ant to Portola Pharmaceuticals Inc. None of these activities are related to the
material discussed in this manuscript. No other authors have outside interests
to declare.

Author details

"University of North Carolina at Chapel Hill, Gillings School of Global Public
Health, 4108 McGavran-Greenberg Hall, Chapel Hill, NC 27599-7469, USA.
HIV + Aging Research Project — Palm Springs (HARP-PS), Palm Springs, CA,
USA. 3AntiViral Research Center (AVRC) Community Advisory Board (CAB), San
Diego, CA, USA. 4Col\aboratory of AIDS Researchers for Eradication (CARE) CAB,
Chapel Hill, NC, USA. *AIDS Action Baltimore, Baltimore, MD, USA. ®Delaney
AIDS Research Enterprise (DARE) Community Advisory Board (CAB), San Fran-
cisco, CA, USA. “BEAT-HIV Collaboratory CAB, Philadelphia, PA, USA. defeatHIV
CAB, Seattle, WA, USA. °AIDS Clinical Trials Group (ACTG) Community Scientific
Subcommittee (CSS) Ethics Working Group, Nationwide, USA. '°AIDS Clinical
Trials Group Global CAB, Washington, D.C., USA. ''Institute of Global Health
and Infectious Diseases HIV Treatment and Prevention CAB, University of North
Carolina at Chapel Hill, Chapel Hill, NC, USA. '“Charles R. Drew College of Med-
icine and Science, Los Angeles, CA, USA. '*Center for the Study of Women,
Gender, and Sexuality (School of Humanities), Rice University, Houston, TX,
USA. "“Center for AIDS Prevention Studies (CAPS), Division of Prevention
Sciences, UCSF, San Francisco, CA, USA. 15Departmem of Social Medicine,
Population and Public Health, Center for Healthy Communities, University

of California, Riverside, Riverside, CA, USA. '®Johns Hopkins Berman Institute
for Bioethics, Baltimore, MD, USA.

Received: 9 December 2020 Accepted: 23 June 2021
Published online: 30 June 2021

References

1. US. DHHS. FDA-Approved HIV Medicines [Internet]. AIDSinfo. 2020
[cited 2020 Apr 28]. Available from: https://aidsinfo.nih.gov/understand
ing-hiv-aids/fact-sheets/21/58/fda-approved-hiv-medicines

2. Deeks SG, Lewin SR, Ross AL, Ananworanich J, Benkirane M, Cannon P,
et al. International AIDS Society Global Scientific Strategy: towards an
HIV Cure 2016. Nat Med. 2016;22(8):839-50.

3. Freedberg KA, Sax PE. Improving on effective antiretroviral therapy:
how good will a cure have to be? J Med Ethics. 2017;43(2):71-3.

4. Granich R, Gupta S, Hall |, Aberle-Grasse J, Hader S, Mermin J. Status
and methodology of publicly available national HIV care continua and
90-90-90 targets: a systematic review. PLOS Med. 2017;14(4):.e1002253.

5. TAG. Research Toward a Cure Trials [Internet]. 2021. Available from:
http://www.treatmentactiongroup.org/cure/trials.

6. Lo B, Grady C. Ethical Considerations in HIV Cure Research: Points to
Consider. Curr Opin HIV AIDS. 2013;8(3):243-9.

7. Eyal N,Holtzman LG, Deeks SG. Ethical issues in HIV remission trials. Curr
Opin HIV AIDS. 2018;13(5):422-7.

8. Dresser R. First-in-human HIV-remission studies: reducing and justifying
risk. J Med Ethics. 2017;43(2):78-81.

9. Julg B, Dee L, Ananworanich J, Barouch D, Bar K, Caskey M, et al. Recom-
mendations for analytical treatment interruptions in HIV research trials.
Report of a consensus meeting. Lancet HIV. 2019;6(4):e259-68.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Page 11 of 14

Eyal N, Lipsitch M, Barnighausen T, Wikler D. Risk to study nonpartici-
pants: a procedural approach. PNAS. 2018;115(32):8051-3.

Eyal N, Deeks SG. Risk to nonparticipants in HIV remission studies with
treatment interruption: a symposium. J Infect Dis. 2019;220(Suppl
1):1-4.

Dawson L. Human immunodeficiency virus transmission risk in
analytical treatment interruption studies: relational factors and moral
responsibility. J Infect Dis. 2019;220(Suppl 1):512-15.

Peluso MJ, Dee L, Campbell D, Taylor J, Hoh R, Rutishauser RL, et al. A
collaborative, multidisciplinary approach to HIV transmission risk miti-
gation during analytic treatment interruption. J Virus Erad. 2020;6:34-7.
Lelievre J-D, Hocqueloux L. Unintended HIV-1 transmission to a sex
partner in a study of a therapeutic vaccine candidate. J Infect Dis.
2019;16:4-5.

Ugarte A, Romero Y, Tricas A, Casado C, Garcia F, Leal L. Unintended
HIV-1 infection during analytical treatment interruption. J Infect Dis.
2019,221(10):1740-2.

Sugarman J. HIV Cure Research. Expanding the ethical considerations.
Ann Intern Med. 2013;159:9-11.

Henderson GE. The ethics of HIV “cure” research: what can we learn from
consent forms? AIDS Res Hum Retroviruses. 2014;31(1):1-14.

Bromwich D, Millum JR. Informed consent to HIV cure research. J Med
Ethics. 2017;43(2):108-13.

Dubé K, Taylor J, Sylla L, Evans D, Dee L, Burton A, et al."Well, it's the

risk of the unknown... right?": a qualitative study of perceived risks

and benefits of HIV cure research in the United States. PLoS ONE.
2017;12(1):1-23.

Dubé K, Dee L, Evans D, Sylla L, Taylor J, Brown B, et al. Perceptions of
equipoise, risk—benefit ratios, and “otherwise healthy volunteers”in the
context of early-phase HIV cure research in the United States: a qualita-
tive inquiry. J Empir Res Hum Res Ethics. 2017;13(1):1-15.

Eyal N, Holtzman LG. Invited Commentary on Dubé et al. (Perceptions
of equipoise, risk/benefit ratios, and “otherwise healthy volunteers”in
the context of early-phase HIV cure research in the United States—a
qualitative inquiry): are HIV-Infected Candidates for Participat. J Empir
Res Hum Res Ethics. 2018;13(1):18-22.

Dubé K, Sylla L, Dee L. Reply to Commentary: "Are HIV-infected candi-
dates for participation in risky cure- related studies otherwise healthy” J
Empir Res Hum Res Ethics. 2017;13(1):1-3.

Dubé K, Dee L. Willingness to risk death endpoint in HIV cure-related
research with otherwise healthy volunteers is misleading. J Virus Erad.
2020,6:81-4.

Hare C. Risk and radical uncertainty in HIV research. J Med Ethics.
2017;43(2):87-9.

Gilbertson A, Kelly EP, Rennie S, Henderson GE, Kuruc JD, Tucker JD.
Indirect benefits in HIV cure clinical research: a qualitative analysis. AIDS
Res Hum Retroviruses. 2019;35(1):100-7.

Rennie S, Day S, Mathews A, Gilbertson A, Luseno W, Tucker J, et al. The
role of inclusion benefits in ethics committee assessment of research
studies. Ethics Hum Res. 2019;41(3):13-22.

Brown B, Galea JT, Davidson P, Khoshnood K. Transparency of partici-
pant incentives in HIV research. Lancet HIV. 2016;3(10):e456-7.
Rossouw T, Tucker JD, van Zyl GU, Sikwesi K, Godfrey C. Barriers to HIV
remission research in low- and middle-income countries. J Int AIDS Soc.
2017;20(1):1-9.

Ndungu T, McCune JM, Deeks SG. Why and where an HIV cure is
needed and how it might be achieved. Nature. 2019;576(April):397-405.
Muccini C, Crowell TA, Kroon E, Sacdalan C, Ramautarsing R, Seekaew

P, et al. Leveraging early HIV diagnosis and treatment in thailand to
conduct HIV cure research. AIDS Res Ther. 2019;16(25):1-8.

Tucker JD, Gilbertson A, Lo Y-R, Vitéria M. Implications of prioritizing HIV
cure: new momentum to overcome old challenges in HIV. BMC Infect
Dis. 2016;16(1):109.

Day S, Blumberg M, VuT, Zhao Y, Rennie S, Tucker JD. Stakeholder
engagement to inform HIV clinical trials: a systematic review of the
evidence. J Int AIDS Soc. 2018;21(57):e25174.

Lo Y-R, Chu C, Ananworanich J, Excler J-L, Tucker JD. Stakeholder
engagement in HIV cure research: lessons learned from other

HIV interventions and the way forward. AIDS Patient Care STDS.
2015;29(7):389-99.


https://aidsinfo.nih.gov/understanding-hiv-aids/fact-sheets/21/58/fda-approved-hiv-medicines
https://aidsinfo.nih.gov/understanding-hiv-aids/fact-sheets/21/58/fda-approved-hiv-medicines
http://www.treatmentactiongroup.org/cure/trials

Dubé et al. BMC Med Ethics

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

(2021) 22:83

Karris MY, Dubé K, Moore AA. What lessons it might teach us? Commu-
nity engagement in HIV research. Curr Opin HIV AIDS. 2019;12(2):142-9.
Lau J, Smith M, Allan B, Dubé K, Young A, Power J. Time for revolution?
Enhancing meaningful involvement of people living with HIV in HIV
cure-focused science. J Virus Erad. 2020;6(4):100018.

Armstrong R, Hall BJ, Doyle J, Waters E."Scoping the scope”of a
cochrane review. J Public Health (Oxf). 2011;33(1):147-50.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al.
PRISMA extension for scoping reviews (PRISMA-ScR): checklist and
explanation. Ann Intern Med. 2018;169(7):467-73.

Peterson C, Kiem H. Cell and gene therapy for HIV cure. Curr Trop Micro-
biol Immunol. 2018;417:211-8.

DiGiusto DL, Stan R, Krishnan A, Li H, Rossi JJ, Zaia JA. Development

of hematopoietic stem cell based gene therapy for HIV-1 infection:
considerations for proof of concept studies and translation to standard
medical practice. Viruses. 2013;5(11):2898-919.

Ward AR, Mota TM, Jones RB. Immunological approaches to HIV cure.
Semin Immunol. 2020. https://doi.org/10.1016/j.5smim.2020.101412.
Carcelain G, Autran B. Immune interventions in HIV infection. Immunol
Rev. 2013;254(1):355-71.

Ananworanich J, Dubé K, Chomont N. How does the timing of antiret-
roviral therapy initiation in acute infection affect HIV reservoirs? Curr
Opin HIV AIDS. 2015;10(1):18-28.

Margolis DM, Garcia JV, Hazuda DJ, Haynes BF. Latency reversal and viral
clearance to cure HIV-1. Science. 2016;353(6297):aaf6517.

Archin N, Sung J, Garrido C, Soriano-Sarabia N, Margolis D. Eradicating
HIV-1 Infection: Seeking to Clear a Persistent Pathogen. Nat Rev Micro-
biol. 2014;12(11):750-64.

Dubé K, Sylla L, Dee L, Taylor J, Evans D, Bruton C, et al. Research on HIV
cure: mapping the ethics landscape. PLoS Med. 2017;14(12):1002470.
Sugarman J, Lewin SR, Henrich TJ, Rasmussen T. Ethics of ART interrup-
tion after stem-cell transplantation. Lancet HIV. 2016;3(1):e8-10.

Stan R, Zaia JA. Practical considerations in gene therapy for HIV cure.
Curr HIV/AIDS Rep. 2014;11(1):11-9.

Margolis DM, Hazuda DJ. Combined approaches for HIV cure. Curr Opin
HIV AIDS. 2013;8(3):230-5.

Schwarzer R, Gramatica A, Greene WC. Reduce and control: a combina-
torial strategy for achieving sustained HIV remissions in the absence of
antiretroviral therapy. Viruses. 2019;12(188):1-31.

Ananworanich J, Barré-Sinoussi F. Is it time to abandon single interven-
tion Cure Trials? Lancet HIV. 2015;2(10):e410-1.

Lebbink RJ, Jong DCM De, Wolters F, Kruse EM, Ham PM Van, Wiertz
EJHJ, et al. A Combinational CRISPR/Cas9 Gene-Editing Approach

Can Halt HIV Replication and Prevent Viral Escape. Nat Publ Gr.
2017;(December 2016):1-10.

Ho Y-C, Siliciano JD. Efforts to eliminate the latent reservoir in rest-

ing CD4+ T cells: strategies for curing HIV-1 infection. J Virus Erad.
2015;1(4):229.

Autran B. Toward a cure for HIV: seeking effective therapeutic vaccine
strategies. Eur J Immunol. 2015;45(12):3215-21.

Halper-Stromberg A, Lu CL, Klein F, Horwitz JA, Bournazos S, Nogueira
L, et al. Broadly neutralizing antibodies and viral inducers decrease
rebound from HIV-1 latent reservoirs in humanized mice. Cell.
2014,158(5):989-99.

Margolis DM, Koup RA, Ferrari G. HIV antibodies for treatment of HIV
infection. Immunol Rev. 2017;275(1):313-23.

UCSD. Last Gift. A University of California San Diego Study. [Internet].
2018. Available from: http:/lastgift.ucsd.edu/

Dubé K, Gianella S, Concha-Garcia S, Little SJ, Kaytes A, Taylor J, et al.
Ethical considerations for HIV cure-related research at the end of life.
BMC Med Ethics. 2018;19(83):1-16.

Gianella S, Taylor J, Brown TR, Kaytes A, Achim CL, Moore DJ, et al. Can
Research at the end of life be a useful tool to advance HIV cure? AIDS.
2017;31:1-4.

Chaillon A, Gianella S, Dellicour S, Rawlings SA, Schlub TE, de Oliveira
MF, et al. HIV persists throughout deep tissues with repopulation from
multiple anatomical sources. J Clin Invest. 2020;130(4):1699-712.

Pentz RD, Cohen CB, Wicclair M, Devita MA, Flamm AL, Youngner SJ,

et al. Ethics guidelines for research with the recently dead. Nat Med.
2005;11(11):1145-9.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

82.

83.

Page 12 of 14

Dubé K, Patel H, Concha-Garcia S, Nathan A, Miller B, Kaytes A, et al.
Perceptions of next-of-kin/loved ones about last gift study participation
at the end of life. Strategies for an HIV Cure. 2018;36(12):1033-46.

Dubé K, Patel H, Concha-Garcia S, Perry KE, Mathur K, Javadi S, et al.
Perceptions of next-of-Kin/loved ones about last gift rapid research
autopsy study enrolling people with HIV/AIDS at the end-of-life: a quali-
tative interview study. AIDS Res Hum Retroviruses. 2020;36(12):1033-46.
Javadi SS, Mathur K, Concha-Garcia S, Patel H, Perry K, Lo M, et al.
Attitudes and perceptions of next-of-Kin/loved ones toward end-of-life
HIV cure-related research: a qualitative focus group study in Southern
California. PLoS ONE. 2021;16(5):0250882.

Prakash K, Gianella S, Dubé K, Taylor J, Lee G, Smith D. Willingness

to participate in HIV research at the end of life (EOL). PLoS ONE.
2018;13(7):20199670.

Brown R, Evans NG. The social value of candidate HIV cures: actualism
versus possibilism. J Med Ethics. 2017,43(1):118-23.

Lewin SR, Attoye T, Bansbach C, Doehle B, Dube K, Dybul M, et al.
Multi-stakeholder consensus on a target product profile for an HIV cure.
Lancet HIV. 2021;8(1):e42-50.

Sugarman J. Ethics of HIV and hepatitis B cure research. Curr Opin HIV
AIDS. 2020;15(3):1-5.

Joffe S, Miller FG. Bench to bedside. mapping the moral terrain of clini-
cal research. Hastings Cent Rep. 2008;38(2):30-42.

Beacroft L, Hallett T. The potential impact of a “curative intervention”for
HIV: a modeling study. Glob Health Res Policy. 2019;4:2. https://doi.org/
10.1186/541256-019-0107-1.

Dubé K, Auerbach JD, Stirratt MJ, Gaist P. Applying the behavioural

and social sciences research (BSSR) functional framework to HIV cure
research. J Int AIDS Soc. 2019;22:225404.

Emanuel EJ, Wendler D, Killen J, Grady C. What makes clinical research
in developing countries ethical? The benchmarks of ethical research. J
Infect Dis. 2004;189:930-7.

Pitler L. Ethics of AIDS clinical trials in developing countries: a review.
Food Drug Law J. 2016;57:133-53.

Moodley K, Rossouw T, Staunton C, Colvin CJ. Synergies, tensions and
challenges in HIV prevention, treatment and cure research: explora-
tory conversations with HIV experts in South Africa. BMC Med Ethics.
2016;17(1):26.

Henderson GE, Peay HL, Kroon E, Cadigan RJ, Meagher K, Jupimai

T, et al. Ethics of treatment interruption trials in HIV cure research:
addressing the conundrum of risk/benefit assessment. J Med Ethics.
2018;44(4):270-6.

Dubé K, Evans D, Dee L, Sylla L, Taylor J, Weiner BJ, et al."We need to
deploy them very thoughtfully and carefully”: perceptions of analytical
treatment interruptions in HIV cure research in the United States. AIDS
Res Hum Retroviruses. 2017;34(1):67-79.

Garner SA, Rennie S, Ananworanich J, Dubé K, Margolis DM, Sugar-
man J, et al. Interrupting antiretroviral treatment in HIV cure research:
scientific and ethical considerations. J Virus Erad. 2017;3:82-4.

Lelievre JD, Hocqueloux L. Unintended HIV-1 transmission to a sex
partner in a study of a therapeutic vaccine candidate. J Infect Dis.
2019:220(Suppl 1):55-6.

Palich R, Ghosn J, Chaillon A, Delobel P, Molina J, Thiebaut R, et al. Viral
rebound in semen after antiretroviral treatment interruption in an HIV
therapeutic vaccine double-blind trial. AIDS. 2019;33(2):279-84.

Dee L, Boone CA, Palm D, Campbell D, Dubé K. Secondary HIV infection
and mitigation in cure-related HIV trials during analytical treatment
interruptions. J Infect Dis. 2019;220(7):34-7.

Power J, Westle A, Dowsett GW, Lucke J, Tucker JD, Sugarman J, et al.
Perceptions of HIV cure research among people living with HIV in
Australia. PLoS ONE. 2018;13(8):e0202647.

Power J, Dowsett GW, Westle A, Tucker JD, Hill S, Sugarman J, et al. The
Significance and expectations of HIV cure research among people liv-
ing with HIV in Australia. PLoS ONE. 2020;15(3):e0229733.

Grace D, Chown SA, Kwag M, Steinberg M, Lim E, Gilbert M, et al.
Becoming “Undetectable”: longitudinal narratives of Gay Men’s sex lives
after a recent HIV diagnosis. AIDS Educ Prev. 2015;27(4):333-49.

Dubé K, Kanazawa JT, Dee L, Taylor J, Campbell DM, Brown BJ, et al.
Ethical and practical considrations for mitigating risks to sexual partners
during analytical treatment interruptions in HIV cure-related reserch.
HIV Res Clin Pract. 2021;22(1):1-17.


https://doi.org/10.1016/j.smim.2020.101412
http://lastgift.ucsd.edu/
https://doi.org/10.1186/s41256-019-0107-1
https://doi.org/10.1186/s41256-019-0107-1

Dubé et al. BMC Med Ethics

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

108.

109.

(2021) 22:83

Sugarman J. Ethical considerations regarding oral preexposure prophy-
laxis in HIV prevention trials. Curr Opin HIV AIDS. 2016;11(1):109-15.
Sugarman J, Celum C, Donnell D, Mayer K. Ethical considerations for
new HIV prevention trials. Lancet. 2019;6(August):e489-91.

Grimsrud A, Wilkinson L, Eshun-Wilson |, Holmes C, Sikazwe |, Eshun-
wilson I. Understanding engagement in HIV programmes: how health
services can adapt to ensure no one is left behind. Curr HIV/AIDS Rep.
2020;15(5):458-66.

Namazi G, Fajnzylber JM, Aga E, Bosch RJ, Acosta EP, Sharaf R, et al. The
control of HIV after antiretroviral medication pause (CHAMP) study:
posttreatment controllers identified from 14 clinical studies. J Infect Dis.
2018;218(12):1954-63.

Lau JSY, Smith MZ, Allan B, Martinez C, Power J, Lewin SR, et al. Perspec-
tives on analytical treatment interruptions in people living with HIV and

their health care providers in the landscape of HIV cure-focused studies.

AIDS Res Hum Retroviruses. 2019;36(4):1-8.

Curno MJ, Rossi S, Hodges-Mameletzis |, Johnston R, Price MA, Heidari
S. A Systematic review of the inclusion (or exclusion) of women in HIV
research: from clinical studies of antiretrovirals and vaccines to cure
strategies. JAIDS. 2016;71(2):181-8.

Poteat T, Agil A, Corbett D, Evans D, Dubé K.l would really want

to know that they had my back”: Transgender Women'’s Percep-

tions of HIV Cure-Related Research in the United States. PLoS ONE.
2020;15(12):e0244490.

Dubé K, Kanazawa JT, Campbell C, Boone CA, Maragh-Bass A, Campbell
DM, et al. Considerations for increasing racial, ethnic, gender and sexual
diversity in HIV cure-related research with analytical treatment interrup-
tions: a qualitative inquiry. AIDS Res Hum Retroviruses. 2021. https://doi.
0rg/10.1089/AID.2021.0023.

Kimmelman J, London AJ. Predicting harms and benefits in transla-
tional trials: ethics, evidence, and uncertainty. PLoS Med. 2011;8(3):1-5.
Chapman AR. Addressing the ethical challenges of first-in-human trials.
J Clin Res Bioeth. 2011;2(4):1-8.

Dubé K, Perry K, Mathur K, Lo M, Javadi S, Patel H, et al. Altruism: scop-
ing review of the literature and future directions for HIV cure-related
research. J Virus Erad. 2020;6(4):100008.

Jansen L. The ethics of altruism in clinical research. Hastings Cent Rep.
2009;39(4):26-36.

Eyal N. The benefit/risk ratio challenge in clinical research, and the case
of HIV cure: an introduction. J Med Ethics. 2017;43:100-3.

Buchak L. Why High-Risk, Non-expected utility maximising gambles can
be rational and beneficial: the case of HIV cure studies. J Med Ethics.
2016;43(2):1-6.

Rid A, Wendler D. A framework for risk-benefit evaluations in biomedi-
cal research. Kennedy Inst Ethics J. 2011;21(2):141-79.

Wikler D. Must research benefit human subjects if it is to be permissi-
ble? J Med Ethics. 2017;43(2):114-7.

Aarons DE. Exploring the risk/benefit balance in biomedical research:
some considerations. Rev Bioét. 2017;25(2):320-7.

Eyal N, Kuritzkes DR. Challenges in clinical trial design for HIV-1 cure
research. Lancet. 2013;382(9903):1464-5.

Rozynska J. On the alleged right to participate in high-risk research.
Bioethics. 2015;29(7):451-61.

Weijer C. Thinking clearly about research risk: implications of the work
of Benjamin Freedman. IRB. 1999;21(6):1-5.

Steel R. Reconceptualising risk—benefit analyses: the case of HIV cure
research. J Med Ethics. 2020;46(3):212-9.

Eyal N. How to keep high-risk studies ethical: classifying candidate solu-
tions. J Med Ethics. 2017;43(2):74-7.

Largent E. For love and money: the need to rethink benefits in HIV cure
studies. J Med Ethics. 2017;43(2):96-9.

Evans D. An activist's argument that participant values should guide
risk-benefit ratio calculations in HIV cure research. J Med Ethics.
2017;43(2):100-3.

MehrajV, Ghali b, Ramendra R, Costiniuk C, Lebouché B, Ponte R, et al.
The evaluation of risk-benefit ratio for gut tissue sampling in HIV cure
research. J Virus Erad. 2017;3:212-7.

Allers K, Hutter G, Hofmann J, Loddenkemper C, Rieger K, Thiel E, et al.
Evidence for the cure of HIV infection by CCR5A32/A32 stem cell trans-
plantation. Blood. 2011;117(10):2791-9.

110.

114.

115.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

131.

132.

Page 13 of 14

Gupta RK, Abdul-Jawad S, McCoy LE, Mok HP, Peppa D, Salgado M, et al.
HIV-1 remission following CCR5 A-32/A-32 haematopoietic stem-cell
transplantation. Nature. 2019;568(7751):244-8.

Peay H, Ormsby N, Henderson G, Jupimai T, Rennie S, Siripassorn K, et al.
Recommendations from Thai Stakeholders about Protecting HIV Remis-
sion (‘Cure’) Trial Participants: Report from a Participatory Workshop. Int
Health. 2020;12:567-74.

Peluso MJ, Dee L, Shao S, Taylor J, Campbell D, Collins S, et al. Opera-
tionalizing HIV cure-related trials with analytic treatment interruptions
during the SARS-Cov-2 pandemic: a collaborative approach. Clin Infect
Dis. 2020;72(10):ciaa1260.

Peluso MJ, Dee L, Taylor J, Campbell D, Ehm A, Agosto-Rosario M, et al.
SARS-Cov-2 vaccination in the context of ongoing HIV cure-related
studies. J Acquir Immune Defic Syndr. 2021,84(4).e232-2.

Stecher M, Klein F, Lehmann C, Platten M, Gillor D, Behrens G, et al.
Systematic review of the current literature on structured treatment
interruptions in HIV-infected patients receiving ART: implications for HIV
cure trials. Clin Infect Dis. 2020;70(7):1406-17.

Lau JSY, Smith MZ, Lewin SR, McMahon JH. Clinical trials of antiret-
roviral treatment interruption in HIV-infected individuals. AIDS.
2019;33:773-91.

Dubé K, Hosey L, Starr K, Evans D, Hoffman E, Campbell D, et al. Par-
ticipant Perspectives in an HIV cure-related trial conducted exclusively
in women in the United States: Results from AIDS Clinical Trials Group
(ACTG) 5366. AIDS Res Hum Retroviruses. 2020;36(4):268-82.

Perry KE, Dubé K, Concha-Garcia S, Patel H, Kaytes A, Taylor J, et al. "My
Death Will Not [Be] in Vain: Testimonials from Last Gift Rapid Research
Study Participants Living with HIV at the End of Life. AIDS Res Hum
Retroviruses. 2020;36(12):1071-82.

Diepstra KL, Barr L, Palm D, Hogg E, Mollan KR, Henley L, et al. Partici-
pant perspectives and experiences entering an intensively monitored
antiretroviral pause: results from the AIDS clinical trials group A5345
biomarker study. AIDS Res Hum Retroviruses. 2021;37(6):489-501.
Freshwater W. From early AIDS vaccine to HIV cure research with
analytical treatment interruption trials: a study participant testimonial. J
Virus Erad. 2019;5(4):231-3.

Hawley C."Fear overcome by love”: why | participated in HIV cure
research. J Virus Erad. 2018;4:248-9.

Brown TR. I Am the Berlin patient: a personal reflection. AIDS Res Hum
Retroviruses. 2015;31(1):2-3.

Protiere C, Arnold M, Fiorentino M, Fressard L, Leli JD, Mora M, et al.
Differences in HIV cure clinical trial preferences of French people living
with HIV and physicians in the ANRS-APSEC study: a discrete choice
experiment. J Int AIDS Soc. 2020;23(e25443):1-9.

Shah SK.When to start paediatric testing of the adult HIV cure research
agenda? J Med Ethics. 2017;43(2):82-6.

Griffith D, Agwu A. Caring for youth living with HIV across the con-
tinuum: turning gaps into opportunities. AIDS Care. 2017;29:1205-11.
Shah SK, Persaud D, Wendler DS, Taylor H, Gay H, Kruger M, et al.
Research into a functional cure for HIV in neonates: the need for ethical
foresight. Lancet Infect Dis. 2014;14(9):893-8.

Dubé K, Henderson GE, Margolis DM. Framing expectations in early HIV
cure research. Trends Microbiol. 2014,22(10):547-9.

Tucker J, Volberding P, Margolis D, Rennie S, Barré-Sinoussi F. Words
matter: discussing research towards an HIV cure in research and clinical
contexts. JAIDS J Acquir Immune Defic Syndr. 2014;67(3):110-1.
Rennie S, Siedner M, Tucker JD, Moodley K. The ethics of talking about
"HIV cure” BMC Med Ethics. 2015;16:18.

Nie J-B, Gilbertson A, de Malcolm R, Staunton C, van Niekerk A, Tucker
JD, et al. Healing without waging war: beyond military metaphors in
medicine and HIV cure research. Am J Bioeth. 2016;16(10):3-11.

Dubé K, Luter S, Lesnar B, Newton L, Galea J, Brown B, et al. Use of
“eradication”in HIV cure-related research: a public health debate. BMC
Public Health. 2018;18:245.

Newton L, Necochea R, Palm D, Taylor J, Barr L, Patel H, et al. Revisit-

ing the “sterilizing cure”terminology: a call for more patient-centred
perspectives on HIV cure-related research. J Virus Erad. 2019;5(2):122-4.
Dubé K, Willenberg L, Dee L, Sylla L, Taylor J, Roebuck C, et al. Re-exam-
ining the HIVfunctional cure’ oxymoron: time for precise terminology?
JVirus Erad. 2020;6(October):100017.


https://doi.org/10.1089/AID.2021.0023
https://doi.org/10.1089/AID.2021.0023

Dubé et al. BMC Med Ethics

133.

134.

135.

136.

137.

138.

139.

141.

142.

143.

144.

145.

146.

147.

150.

151.

152.

153.

154.

155.

(2021) 22:83

Bromley E, Mikesell L, Jones F, Khodyakov D. From subject to partici-
pant: ethics and the evolving role of community in health research. Am
J Public Health. 2015;105(5):900-8.

DAIDS. NIAID Language Guide [Internet]. 2020. p. 25. Available from:
https://daidslearningportal.niaid.nih.gov/local/pages/?id=17

Dilmitis S, Edwards O, Hull B, Margolese S, Mason N, Namiba A, et al.
Language, identity and HIV: why do we keep talking about the respon-
sible and responsive use of language? Lang Matters JIAS. 2012;15(Suppl
2):2-4.

Annas GJ. Cure research and consent: the Mississippi Baby, Barney Clark,
Baby Fae, and Martin Delaney. J Med Ethics. 2017;43:104-7.

Henderson GE, Waltz M, Meagher K, Cadigan RJ, Jupimai T, Phanuphak
N, et al. Going off antiretroviral treatment in a closely monitored HIV
“cure”trial: longitudinal assessments of acutely diagnosed trial partici-
pants and decliners. J Int. 2019;22:625260.

Henderson GE, Rennie S, Corneli A, Peay HL. Cohorts as collections of
bodies and communities of persons: insights from the SEARCHO10/
RV254 research cohort. Int Health. 2020;12:584-90.

Horng S, Grady C. Misunderstanding in clinical research: distinguishing
therapeutic misconception, therapeutic misestimation, and therapeutic
optimism. IRB. 2003;25(1):11-6.

Miller FG, Brody H. A critique of clinical equipoise. Therapeutic
misconception in the ethics of clinical trials. Hastings Cent Rep.
2003;33(3):19-28.

Weinfurt KP, Seils DM, Tzeng JP, Compton KL, Sulmasy DP, Astrow AB,

et al. Expectations of benefit in early-phase clinical trials: implications
for assessing the adequacy of informed consent. Med Decis Mak.
2008;28(4):575-81.

Staunton C. Informed consent for HIV cure research in South Africa:
issues to consider. BMC Med Ethics. 2015;16:3. https://doi.org/10.1186/
1472-6939-16-3.

Moodley K, Staunton C, Rossouw T, De Roubaix M, Duby Z. The psy-
chology of “cure”. Unique challenges to consent processes in HIV cure
research in South Africa. BMC Med Ethics. 2019;20(9):1-11.

Pan X, Zhang A, Henderson GE, Rennie S, Liu C, Cai W, et al. Tra-
ditional, Complementary, and alternative medical cures for HIV:
rationale and implications for HIV cure research. Glob Public Health.
2019;14(1):152-60.

Protiere C, Fressard L, Mora M, Meyer L, Preau M, Suzan-Monti M, et al.
Characterization of physicians that might be reluctant to propose HIV
cure-related clinical trials with treatment interruption to their patients?
The ANRS-APSEC Study. Vaccines. 2020,8:334.

Lau JS, Smith M, Allan B, Martinez C, Power J, Lewin S, et al. Acceptabil-
ity, motivation and the prospect of cure for people living with HIV and
their healthcare providers in HIV cure-focused treatment interruption
studies. AIDS Res Ther. 2020;17(65):1-6.

Brion J. The patient-provider relationship as experienced by a diverse
sample of highly adherent HIV-infected people. J Assoc Nurses AIDS
Care. 2014;25(2):123-34.

Sugarman J, Lavori PW, Boegerfd M, Cainb C, Edson R, MorrisonfV, et al.
Evaluating the quality of informed consent. Clin Trials. 2005;2:34-41.
Lavori PW, Wilt TJ, Sugarman J. Quality assurance questionnaire for pro-
fessionals fails to improve the quality of informed consent. Clin Trials.
2007;4:638-49.

Sauceda JA, Dubé K, Brown B, Pérez AE, Rivas CE, Evans D, et al. Framing
a consent form to improve consent understanding and determine how
this affects willingness to participate in HIV cure research : an experi-
mental survey study. J Empir Res Hum Res Ethic. 2020;16(1-2):78-87.
Dhilbegovic B. Uncertainty and equipoise: at interplay between episte-
mology, decision-making and ethics. Am J Med Sci. 2011,342(4):282-9.
IOM. Characterizing Uncertainty in the Assessment of Benefits and Risks
of Pharmaceutical Products—Workshop in Brief. 2017.

Beauchamp T, Childress J. Principles of biomedical ethics. 3rd ed.
Oxford: Oxford University Press; 1989. p. 470.

Emanuel EJ, Wendler D, Grady C. What makes clinical research ethical?
JAMA J Am Med Assoc. 2013;283(20):2701-11.

Henrich TJ, Hanhauser E, Marty FM, Sirignano MN, Keating S, Lee

T-H, et al. Antiretroviral-free HIV-1 remission and viral rebound after

156.

158.

159.

160.

161.

162.
163.

164.

165.

166.

167.

170.

171.
172.

174.

Page 14 of 14

allogeneic stem cell transplantation: report of 2 cases. Ann Intern Med.
2014;161(5):319-27.

Henrich TJ, Hanhauser E, Sirignano MN, Li JZ, Lichterfeld M, Marty FM,
et al. HIV-1 Rebound following allogeneic stem cell transplantation and
treatment interruption. In: CROI. 2014.

Persaud D, Gay H, Ziemniak C, Chen YH, Piatak M, Chun T-W, et al.
Absence of detectable HIV-1 viremia after treatment cessation in an
infant. N Engl J Med. 2013;369(19):1828-35.

Luzuriaga K, Gay H, Siemniak C, Sanborn KB, Somasundaran M, Rainwa-
ter-Lovett K, et al. Viremic relapse after HIV-1 remission in a perinatally
infected child. N Engl J Med. 2015;372(8):784-6.

Deakin CT, Alexander IE, Hooker CA, Kerridge IH. Gene therapy
researchers'assessments of risks and perceptions of risk acceptability in
clinical trials. Mol Ther. 2013;21(4):806-15.

Dubé K, Barr L, Palm D, Brown B, Taylor J. Putting Participants at the
Centre of HIV Cure Research. Lancet HIV. 2019;3018(19):18-9.

FDA. Patient Preference Information - Voluntary Submission, Review

in Premarket Approval Applications, Humanitarian Device Exemption,
Applications, and De Novo Requests, and Inclusion in Decision Sum-
maries and Device Labeling. 2016.

FDA. The Voice of the Patient. 2014.

Protiere C, Spire B, Mora M, Poizot-Martin |, Doumergue M, Morlat P,

et al. Patterns of patient and healthcare provider viewpoints regarding
participation in HIV cure-related clinical trials. Findings from a Multicen-
tre French Survey Using Q Methodology (ANRS-ASPECT). PLoS ONE.
2017;12(11):e0187489.

Dubé K, Eskaf S, Evans D, Sauceda J, Saberi P, Brown B, et al. The dose
response: perceptions of people living with HIV in the United States on
alternatives to oral daily antiretroviral therapy. AIDS Res Hum Retrovi-
ruses. 2019;36(4):324-48.

Dubé K, Campbell DM, Perry KE, Kanazawa JT, Saberi P, Sauceda JA, et al.
Reasons people living with HIV might prefer oral daily antiretroviral
therapy, long-acting formulations, or future HIV remission options. AIDS
Res Hum Retroviruses. 2020;36(12):1054-8.

Safreed-Harmon K, Anderson J, Azzopardi-muscat N, Behrens

GMN, Monforte A, Davidovich U, et al. Reorienting health systems

to care for people with HIV beyond viral suppression. Lancet HIV.
2019,6(12):e869-77.

Peay H, Henderson G. What motivates participation in HIV cure trials? A
call for real-time assessment to improve informed consent. J Virus Erad.
2015;1(1):51-3.

Dubé K, Simoni J, Louella M, Sylla L, Mohamed ZH, Patel H, et al. Accept-
ability of cell and gene therapy for curing HIV infection among people
living with HIV in the Northwestern United States: a qualitative study.
AIDS Res Hum Retroviruses. 2019;35(7):649-59.

Lo Y, Chu C, Ananworanich J, Excler J, Tucker JD. Stakeholder engage-
ment in HIV cure eesearch: lessons learned from other HIV interven-
tions and the way forward. AIDS Patient Care STDS. 2015;29(7):1-11.
UNAIDS, AVAC. Good Participatory Practice Guidelines for Biomedical
HIV.

CPTR. Good Participatory Practice Guidelines for TB Drug Trials. 2012.
WHO. Good Participatory Practice Guidelines for Trials of Emerging (and
Re-Emerging) Pathogens That Are Likely to Cause Severe Outbreaks in
the Near Future and For Which Few or No Medical Countermeasures
Exist (GPP-EP). 2016.

Shippee ND, Domecq Garces JP, Prutsky Lopez GJ, Wang Z, Elraiyah

TA, Nabhan M, et al. Patient and service user engagement in research:
a systematic review and synthesized framework. Heal Expect.
2015;18(5):1151-66.

Kottow MH. Clinical and research ethics as moral strangers. Arch Immu-
nol Ther Exp (Warsz). 2009;57(3):157-64.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://daidslearningportal.niaid.nih.gov/local/pages/?id=17
https://doi.org/10.1186/1472-6939-16-3
https://doi.org/10.1186/1472-6939-16-3

	Ethics of HIV cure research: an unfinished agenda
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Conclusion: 

	Background
	Methods
	Discussion
	Social value: ongoing and emerging biomedical research and scalability considerations
	Scientific validity: study design considerations—ATIs and use of placebos
	Fair selection of participants: equity and justice considerations
	Favorable benefitrisk balance: early-phase research and additional benefitrisk considerations
	Informed consent: attention to language, decision-making, informed consent processes and scientific uncertainty
	Respect for enrolled participants and community: perspectives of PLWH and affected communities and representation

	Conclusions
	Acknowledgements
	References


