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1DP2DA049296-01 Holloway, lan

RESUME AND SUMMARY OF DISCUSSION: In this application for a NIDA HIV/AIDS Avenir (DP2)
Award, Dr. Holloway from University of California, Los Angeles seeks five years of support to refine and
test the acceptability, appropriateness and feasibility of an innovative, social media “big data” machine
learning intervention, which aims to reduce HIV transmission risk by integrating biomedical and
behavioral risk reduction strategies. With the DP2 interview, the reviewers’ assessment of the
application improved substantially, in part as a result of Dr. Holloway’s clear presentation that answered
their questions. The project has significance in that it addresses sexual and drug use risk behaviors for
HIV, as well as an important barrier to reaching gay, bisexual and other men who have sex with men
(GBMSM) substance users with educational information for HIV prevention and treatment of substance
use disorders. It appears to be a large leap forward in the form of a new machine learning technology
tailored to the needs of this population, at the same time, is only an incremental step toward an efficacy
trial. Dr. Holloway has an outstanding track record, a clear vision, and a unique niche, and has
assembled a supportive research team of established collaborators. Innovation is found in: the
machine learning/individualized approach to intervention, the implementation approach, and the
evaluation of the acceptability, appropriateness, and feasibility of novel interventions as compared to
existing interventions. Strengths in the approach include the well described procedures, plans, and
analyses, and the user-centered design to refine the uTech intervention, at the same time, privacy
issues as well as the unclear rate of uptake and the management of stigmatization are weaknesses.
The environment is excellent. Overall, this is an outstanding to excellent application.

DESCRIPTION (provided by applicant): Gay, bisexual and other men who have sex with men
(GBMSM) are disproportionately impacted by HIV in the U.S. Substance use is an important influence
on HIV risk among GBMSM; and partner seeking for both sex and substance use have largely moved
online and to geosocial networking platforms designed for GBMSM (e.g., Grindr). Technological
advances in the collection and mining of “big data” to inform behavioral health interventions have
increased in recent years but have not been applied directly to HIV prevention and substance use harm
reduction among GBMSM. At the same time, despite major advances in biomedical HIV prevention
(i.e., pre-exposure prophylaxis [PrEP]) and substance use harm-reduction (i.e., medication assisted
therapy [MAT]), these strategies are underutilized by GBMSM. My research team and | conducted
formative research on social media data mining and machine learning through a NIDA A/START (R03)
to identify patterns of technology use that are associated with HIV risk and substance use among
GBMSM. We established computational functionality of a culturally tailored social media data mining
program among substance using GBMSM. | now take an important scientific risk to use this technology
to develop an HIV prevention intervention for GBMSM, tentatively titled uTECH, that leverages insights
from machine learning to trigger personalized intervention content to increase biomedical HIV
prevention and substance use harm reduction. Specifically, | propose to conduct a two-phase study. In
Phase 1 | will conduct qualitative interviews with GBMSM to inform the iterative development and
refinement of UTECH. In Phase 2, | will test the acceptability, appropriateness and feasibility of uUTECH
in a comparative implementation science trial. For this phase, | will (a) enroll racially diverse, HIV-
negative, substance using GBMSM; (b) randomize them to either the uTECH intervention or a
comparison group; and (c) measure acceptability, appropriateness and feasibility through 6 months
post-intervention. My primary implementation science outcomes will be acceptability (i.e., Acceptability
of Intervention Measure [AIM]), appropriateness (i.e., Intervention Appropriateness Measure [IAM]), and
feasibility (i.e., Feasibility of Intervention Measure [FIM]). | believe that the power of “big data” and new
technologies can be harnessed for effective HIV prevention with substance using GBMSM. In the era of
increasing HIV prevention fatigue among GBMSM, the ability to deliver quick, convenient and highly
personalized interventions presents an opportunity to reinvigorate HIV prevention.

PUBLIC HEALTH RELEVANCE: Gay, bisexual and other men who have sex with men (GBMSM) are
the largest HIV transmission group in the U.S. and substance use is an important factor driving new
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HIV infections in this population. The overarching goal of this proposal is to reinvigorate HIV prevention
among GBMSM by refining and testing the acceptability, appropriateness and feasibility of an
innovative, social media “big data” machine learning intervention, which aims to reduce HIV
transmission risk by integrating biomedical and behavioral risk reduction strategies.

CRITIQUE 1

Significance: 2
Investigator(s): 2
Innovation: 5
Approach: 2
Environment: 2

Overall Impact: This is a proposal to develop and test the feasibility of UTECH, a big data intervention
for substance-using MSM encouraging uptake of interventions including PrEP and medications for
addiction treatment, as well as sexual and drug risk reduction for HIV and overdose prevention. There
are two phases to the project: (1) interviews and pilot testing to refine the intervention, (2) a
comparative implementation science trial with a motivational enhancement intervention as the control
(investigator reports this does not meet clinical trial criteria because outcomes are oriented around
acceptability rather than health outcomes; comparator needed to see how acceptability of this
compares to existing interventions). The significance of this proposal is based on the need to address
HIV risk and substance use among MSM. This has been challenging due in part to intervention fatigue
among the targeted population. Reaching people at the places they frequent — online social media
services — may be more effective than other ways of reaching them. Furthermore, the intervention itself
allows for individualization based on analysis of social media habits and text — this individualization is
significant and innovative. The investigators include the PI, who has substantial experience in this area,
and an appropriate team of more senior experts. The approach includes refining the intervention and
conducting the trial — both are well-described and without any major flaws. The primary concern with
this proposal rests on innovation. This appears to be a next step from previous work of the investigator,
building on existing efforts much like an R34 would. This seems incremental rather than boldly
innovative. In addition, there are some vague concerns regarding rapidly developing issues with privacy
in social media, with possible coming changes to user agreements sabotaging this type of work.

1. Significance
Strengths

+ Addresses sexual and drug use risk behaviors for HIV, as well as other substance use risks
+ Meets target audience where they spend time — selected social media sites
* Individualized intervention
Weaknesses
* Incremental step toward building background data for efficacy trial

2. Investigator(s)
Strengths

« Dr Holloway is a very strong PI for this, with sufficient experience in the fields of social media /
big data, and HIV/MSM/substance use

+ Team includes Dr Shoptaw, a strong mentor and topical / addiction expert

Weaknesses
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* Only included biosketch is for Dr Holloway, thus not possible to evaluate other Co-Is not familiar
to this reviewer

3. Innovation
Strengths

* Machine learning/individualized approach to intervention is a strong element of innovation
Weaknesses

* The major weakness to this proposal is that it appears to be an incremental step forward in the
research pathway of the principal investigator. Unclear why this would not be considered as an
R34, as it appears to be like one. The sample size of >300 also seems to be large for an
acceptability/feasibility trial.

4. Approach
Strengths

* Well described details for procedures, plans, and analyses for both phases 1 and 2

* Addresses several concerns that arise, such as the need for a comparator
Weaknesses

* Unclear why not evaluating efficacy outcomes, at least in an exploratory fashion

5. Environment
Strengths

* UCLA has a strong record of work with the target population and a strong collection of
appropriate investigators

Weaknesses

* A possible concern would be the changing environment in social media with regards to privacy
and use of “big data”

Protections for Human Subjects: Acceptable Risks and/or Adequate Protections
Data and Safety Monitoring Plan (Applicable for Clinical Trials Only): Not Applicable (No Clinical Trials)

Inclusion of Women, Minorities and Children Applicable Only for Human Subjects Research:
G3A - Only Men, Acceptable

M1A - Minority and Non-minority, Acceptable

C3A - No Children Included, Acceptable

Vertebrate Animals
* Not Applicable (No Vertebrate Animals)

Biohazards
* Not Applicable (No Biohazards)
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Applications from Foreign Organizations: Not Applicable (No Foreign Organizations)

Resource Sharing Plans:
Unacceptable
* unable to locate

Budget and Period of Support:
* Budget Modifications Recommended (in amount/time)
Recommended budget modifications or possible overlap identified: unable to locate and thus evaluate

Additional Comments to Applicant (Optional):

CRITIQUE 2

Significance: 3
Investigator(s): 2
Innovation: 4
Approach: 4
Environment: 1

Overall Impact: This application for an Avenir Award is submitted by Dr. lan Holloway, a licensed
clinical social worker and a tenured Associate Professor at UCLA. Dr. Holloway has dedicated his
career to HIV prevention among MSM, with expertise in social network analysis, and thus is a strong
candidate for the Avenir Award. In this proposal, he aims to develop and test a novel social media
intervention that uses “big data” machine learning to personalize the intervention content and delivery.
This proposal builds upon an ASTART grant, which used mixed methods to examine how social media
influences HIV risk among substance using MSM. By mining social media data, his team identified
terms and symbols that correlated with HIV risk behaviors. The application of machine learning to social
media data is innovative, and his prior work has identified terms and symbols that are associated with
risk behaviors. The proposed Avenir project will apply this information to the development of a mobile
intervention for at-risk MSM who use social media sites. The Pl and his team are well qualified to
conduct this project. The public health significance of the proposal is high, as MSM continue to account
for most new HIV infections. It is somewhat unclear how much the uTECH intervention has already
been developed through the ASTART versus what still needs to be done in the development phase of
the proposed project. The overall design of this implementation science trial is robust, but there are
several unresolved issues that dampened my enthusiasm for the proposal. This includes limited
potential benefits of MAT for a population with very low opioid abuse, a lack of attention to measuring
uptake of MAT or PrEP as an outcome of the uTECH intervention, and concerns about user privacy on
social media sites and how this will affect broad dissemination. A minor critique is that the PI discusses
alternate strategies considered in the development of uTech in his prior study but does not address
potential challenges that might arise in the pilot and RCT phases of the Avenir proposal.

1. Significance
Strengths
« MSM continue to be disproportionately affected by the HIV epidemic, accounting for 83% of all

new HIV diagnoses in men. Effective prevention interventions to halt HIV transmission in this
population are urgently needed. Since social media is popular among MSM, it makes sense to
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harness the data available through these sites and to use social media sites as a platform for
individualized interventions. If the proposed intervention is effective, the public health impact for
MSM would be substantial.

The proposed intervention attempts to address both substance abuse treatment and HIV
prevention. This is highly significant, as substance abuse is common among MSM and drives
sexual risk taking.

Weaknesses

MAT is only helpful for individuals who are dependent on opioids, limiting the applicability of the
uTech intervention among MSM.

2. Investigator(s)
Strengths

The Pl is a licensed social worker whose research program has focused on HIV prevention
among MSM. He has been productive, including publication of over 50 peer reviewed
manuscripts.

He has a successful track record of funding from the NIH (ASTART), the California HIV/AIDS
Research Program, and the UCLA CFAR.

His ASTART project demonstrates the ability to develop new methods for implementation of
technology-delivered interventions for HIV prevention.

The Pl has assembled a strong team with expertise in addiction medicine, intervention
development, computer science, machine learning, and implementation science.

Reference letters are strong, offering confidence in his ability to conduct groundbreaking
research.

Weaknesses

None noted

3. Innovation
Strengths

The key points of innovation identified by the Pl are: (1) integration of multiple biomedical
prevention strategies that address both HIV and substance abuse; (2) use of machine learning
to mine the “big data” available through social media sites to personalize interventions; and (3)
the proposal to implement a comparative acceptability, appropriateness, and feasibility trial.

The application of machine learning to HIV prevention is indeed novel and has the potential to
improve our ability to tailor interventions.

Weaknesses

One major limitation is that the biomedical intervention proposed for substance abuse is
medication-assisted therapy (MAT), which is available for opioid use but not stimulant use.
Besides alcohol and marijuana, the primary drugs use by MSM are stimulants (cocaine and
methamphetamine), for which MAT is not available. Indeed, in the ASTART study, 40% tested
positive for amphetamines and 30% for cocaine, but 0% for opioids.

4. Approach
Strengths
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* The use of an evidence-based treatment as the comparison arm is a major strength of the
proposal.

* The use of user-centered design to refine the uTech intervention is a strength.

* The use of responsive web design will allow for cross-platform compatibility and better security,
thus increasing the potential for wide dissemination.

* The methods for the pilot testing and RCT are robust.
* The sample size is appropriate and supported by a power analysis.
Weaknesses

* Itis disappointing that the project does not test the uptake of MAT or PrEP, given the focus on
these biomedical interventions in the proposal.

* The goal of the proposed intervention is to increase uptake of PrEP and MAT. However, this
presupposes that these services are readily available and affordable to the participants
receiving the social media intervention, which they may not be. This should be addressed.

* As the US population becomes more and more concerned about privacy on social media sites, |
am unclear how feasible it is to mine date generated on social medial sites, including the
gathering of usernames and passwords. It appears that the Pl was able to overcome privacy
settings in his ASTART project by having participants sign consents indicating willingness.
However, how will this be disseminated more widely in the community?

* A 57% response rate for weekly diaries is not impressive. Being able to validly capture sexual
and substance use behavior throughout the study is important.

* | am concerned about the use of a previously developed machine learning algorithm. How
stable is the algorithm over time? Will it get outdated and thus less effective at predicting who is
at risk?

* The Pl discusses alternate strategies considered in the development of uTech in his prior study
but does not address potential challenges that might arise in the pilot and RCT phases of this
proposal.

5. Environment
Strengths

* The environment at UCLA is excellent and provides sufficient resources to support the project.
Weaknesses
* None noted

Protections for Human Subjects: Acceptable Risks and/or Adequate Protections
Data and Safety Monitoring Plan (Applicable for Clinical Trials Only): Acceptable

Inclusion of Women, Minorities and Children Applicable Only for Human Subjects Research:
G3A - Only Men, Acceptable

M1A - Minority and Non-minority, Acceptable

C3A - No Children Included, Acceptable

Vertebrate Animals
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« Not Applicable (No Vertebrate Animals)

Biohazards
* Not Applicable (No Biohazards)

Applications from Foreign Organizations
* Not Applicable (No Foreign Organizations)

Select Agents
* Not Applicable (No Select Agents)

Resource Sharing Plans
Unacceptable
* Not included

Budget and Period of Support: Recommend as Requested
Recommended budget modifications or possible overlap identified:

Additional Comments to Applicant (Optional):

CRITIQUE 3

Significance: 2
Investigator(s): 1
Innovation: 3
Approach: 4
Environment: 1

Overall Impact: Overall this project is a novel application of machine learning to reduce HIV
transmission and treat opioid use disorders among gay, bisexual, and other men who have sex with
men. The project proposes to develop uTECH, a biomedical prevention aimed at both HIV and
substance use treatment and prevention, to examine the link between technology use and HIV risk
behavior and to perform a feasibility trail to evaluate uTECH, as compared to an alternative
intervention. The project is innovative in that the machine learning techniques will be developed using
platforms already actively in use among the members of the population, which offer the potential for
more scalable and cost-effective intervention delivery as compared to delivery by medical providers. In
addition, the project aims to evaluate the implementation of uTECH among a sample of men who have
sex with men. Dr. Holloway is well-suited for this project and has a successful funding and publication
record in technology development based on social networking and substance use and HIV treatment
and prevention among gay, bisexual, and other men who have sex with men. The application proposes
to evaluate outcomes that are an important step in developing the intervention; however, patient
outcomes, such as successful linkage to care, prevention of HIV and treatment of opioid use disorder,
will not be evaluated, so the potential of the technology to have an impact on subsequent population
health is not clear. The project addresses important barriers to reaching GBMSM substance users with
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educational information for HIV prevention and treatment of substance use disorders and linkage to
care by proposing a new machine learning technology tailored to the needs of this population.

1. Significance
Strengths

» The project addresses an important barrier to reaching GBMSM substance users with
educational information for HIV prevention and treatment of substance use disorders by
proposing a new machine learning technology tailored to the needs of this population.

« The project proposes to further evaluate the predictive power of social media data for health
outcomes, which could prove to be an important and sustainable tool in improving health in
hard-to-reach populations.

« The project identifies two interventions, PrEP and MAT, that are known to be effective, but
underutilized, particularly among GBMSM, and proposes a novel methodology to increase the
dissemination of information related to the two interventions, including how to access care.

Weaknesses

* Although the technology shows great promise for innovation, the proposed project does not
evaluate the impact of technology on patient outcomes, including successful linkage to care or
HIV risk reduction.

* The application mentions the integration of biomedical and behavioral intervention strategies but
does not propose specific ways that the information about the two interventions, PrEP and MAT,
or the interventions themselves could be successfully integrated.

* Although it is likely the uTECH is one intervention in a series of novel approaches, the proposed
project does not describe how the work will lead to new HIV/AIDS interventions beyond uTECH.

2. Investigator(s)
Strengths

« The Pl is an Associate Professor with Tenure at the University of California, Los Angeles. He
has published more than 50 peer-reviewed manuscripts and won awards in the areas of
preventing HIV transmission among gay, bisexual, and other men who have sex with me,
alcohol and substance use, mental health problems, and factors that influence resilience.

+ The Pl developed the data collection and mining module that is the foundation for the uTECH
program. The Pl has demonstrated preliminary efficacy of machine learning models for among
GBMSM who use substances, including a machine learning algorithm that helps participants
understand their technology use in relation to HIV and substance use.

» The Pl demonstrated the ability to pursue groundbreaking research through his work with
geospatial technology use patterns and HIV risk. In addition, the Pl has preliminary findings that
patterns using natural language processing correlate with health behavior.

Weaknesses
* None noted

3. Innovation
Strengths
* This proposal is innovative because it leverages big data to personalize the intervention and

integrates interventions aimed at HIV and substance use treatment and prevention among
GBMSM substance users.
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The project will evaluate the acceptability, appropriateness, and feasibility of novel interventions
as compared to existing interventions, an important step in scale-up of the technology.

Weaknesses

The invention will deliver educational information, but no additional steps will be taken to
successfully link participants to care, initiate treatment, or support participants to remain in care.

The risks of this project beyond a traditional research project are not clearly described. If the
project was funded under a traditional mechanism, the evaluation of important clinical endpoints
among participants, such as reductions in condomless anal intercourse and substance use,
could be evaluated.

4. Approach
Strengths

The trial design includes through justification for the intervention groups and the trial is
adequately powered for at least one outcome.

The proposal includes a detailed description of the mediation and moderation analysis, as well
as several proposed approaches that are appropriate in the analysis of the trial data. The trial
design considers issues related to implementation of the intervention improving real-world
impact.

Weaknesses

The application does not include discussion of how to handle stigmatization issues around HIV
and substance use. The information disseminated as part of the intervention could lead to
stigmatization among members of the social network. Details on how stigmatization will be
addressed are needed.

Because a clinical trial is not allowed, the Pl proposes a trial with process outcomes. However,
no justification (beyond RFA requirements) is given for why the actual clinical outcomes are not
of interest. In terms of patient outcomes, linkage to care for PrEP and MAT and retention in care
would be of great interest and ultimately improve the health of the individual and their sexual
network.

The discussion of the implementation of machine learning included limited details. More details
about the methodology that will be employed, including the strengths and limitations of these
approaches, are needed.

For the feasibility trial, the application does not discuss issues of selection bias in the analysis or
generalizability of the trial results. Further justification for the rationale of uTECH being
preferable over YMHP is needed. In addition, given the nature of the scientific question, a non-
inferiority design may provide more power and better address the scientific question.

There are some additional details needed for the analysis of the trial. More details are needed
about how the missing values will be imputed. In addition, the baseline factors for adjustment
should be specified in advance. Additional details are needed about how the time-varying
mediators will be assessed.

5. Environment
Strengths
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* The University of California Los Angeles includes the School of Public Affairs, Computer
Science Department and School of Medicine, as well as centers for HIV/AIDS and gender-
related issues. This environment with experts and resources in related fields will be supportive
of this type of interdisciplinary project.

* The Pl will have access to the Social Sciences Computing, which provides computing resources
and a Secure Data Enclave, which will be important for the sensitive information collected as
part of this project. The Pl will also have access to the computing resources in the Department
of Computer Science.

Weaknesses

* The application does not include details about how often the team will meet, including face-to-
face meetings.

Protections for Human Subjects:
Unacceptable Risks and/or Inadequate Protections

* Depending on the level of geographic information, the data may be considered identifiable, so
additional considerations may be required.

Data and Safety Monitoring Plan (Applicable for Clinical Trials Only): Unacceptable

o More details are needed for the data and safety monitoring plan. Safety indictors should
be developed and monitored to ensure participant safety.

Inclusion of Women, Minorities and Children Applicable Only for Human Subjects Research:
G3A - Only Men, Acceptable

M1A - Minority and Non-minority, Acceptable

C3A - No Children Included, Acceptable

Vertebrate Animals
* Not Applicable (No Vertebrate Animals)

Biohazards
* Not Applicable (No Biohazards)

Applications from Foreign Organizations
* Not Applicable (No Foreign Organizations)

Budget and Period of Support: Recommend as Requested
Recommended budget modifications or possible overlap identified:

Additional Comments to Applicant (Optional):
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THE FOLLOWING SECTIONS WERE PREPARED BY THE SCIENTIFIC REVIEW OFFICER TO
SUMMARIZE THE OUTCOME OF DISCUSSIONS OF THE REVIEW COMMITTEE, OR REVIEWERS'
WRITTEN CRITIQUES, ON THE FOLLOWING ISSUES:

PROTECTION OF HUMAN SUBJECTS ACCEPTABLE.

INCLUSION OF WOMEN PLAN (Resume): ACCEPTABLE.

INCLUSION OF MINORITIES PLAN (Resume): ACCEPTABLE.

INCLUSION OF CHILDREN PLAN (Resume): ACCEPTABLE.
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