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NEW INVESTIGATOR
RESUME AND SUMMARY OF DISCUSSION: This application proposes to examine the effects of
speed of processing training (10 vs. 20 hours of laboratory-based training vs. contact controls) in 264
HIV+ persons with HIV-Associated Neurocognitive Disorder who are over 40. Speed of processing
training has been shown to have a lasting impact in older adults and the proposed intervention has the
potential to improve the ability of HIV+ persons with HAND to perform their instrumental and functional
activities of daily living. Therefore, the proposed study has the potential to be of high public health
impact. The investigative team is strong and the application is highly responsive to concerns raised in
the prior review. The home-based training arm has been dropped and now two different dosages of the
training are compared. Some remaining minor weaknesses in the study were discussed and it was
noted that these could be addressed using data that will be collected. As a result, the committee’s
overall enthusiasm for this much improved resubmission was high.
DESCRIPTION (provided by applicant): As people age with HIV, the synergistic effects with normal
age-related cognitive declines will accentuate and/or accelerate declines in cognitive functioning which
can be detected as early as in one's 40s. Although interventions are needed to protect/improve
cognitive functioning, one intervention already exists to improve speed of processing. NINR/NIA
(January 14, 2014) announced that Speed of Processing Training used in the ACTIVE Study (N =
2,802 community-dwelling older adults) has the ability to enable "older people to maintain their
cognitive abilities as they age" even 10 years after training. As shown in the ACTIVE Study, this
intervention uniquely improves driving, instrumental activities of daily living (IADL), health-related
quality of life, self-rated health, internal locus of control, and protects one from depression; these
represent areas of needed intervention for adults with HIV as well. In adults with HIV, our pilot studies
likewise indicate speed of processing declines are associated with poorer driving simulator
performance and more self-reported at-fault automobile crashes; such speed of processing declines on
driving alone represent a significant public health concern. We also demonstrated that Speed of
Processing Training improved this cognitive ability and translated into improved performance on a
timed measure of IADLs. Based on our prior research, this RCT proposal consists of a pre-post twoyear longitudinal experimental design whereby 264 adults with HIV, 40+ years and diagnosed with HIVAssociated Neurocognitive Disorder, will be randomly assigned to one of three training conditions: 1) 10
hours of laboratory-based Speed of Processing Training, 2) 20 hours of laboratory- based Speed of
Processing Training, or 3) 10 hours of a standardized computer-contact control (sham) condition. AIM
1: Determine whether 10 vs 20 hours of speed of processing training will improve this cognitive ability at
post-test, year 1, and year 2 after baseline. AIM 2: Determine whether 10 vs 20 hours of speed of
processing training will improve everyday functioning at post-test, year 1, and year 2 after baseline.
Exploratory AIM: Determine whether improvement in speed of processing and/or everyday functioning
over time mediate improvement in quality of life (e.g., depression).
PUBLIC HEALTH RELEVANCE: Cognitive aging with HIV is concerning due to three facts: 1) using
Fascati criteria, ~50% of adults with HIV experience HIV-associated Neurocognitive Disorders (HAND),
2) by 2020, 70% of those with HIV will be 50 and older, and 3) age-related cognitive declines may
exacerbate HAND. Such cognitive impairments occur in a number of domains (i.e., memory, attention)
that negatively impact everyday functioning and quality of life. Fortunately, as observed in the 10-year
ACTIVE Study (N = 2,802) which examined memory, reasoning, and speed of processing training,
speed of processing training has superior properties to improve this cognitive ability and translate to
improvements in everyday functioning and quality of life which has been shown in our pilot studies to
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improve outcomes for middle-aged (40+) and older adults with HIV; this study will build upon this
existing science to improve cognitive and everyday functioning in adults with HIV.

CRITIQUE 1:
Significance: 1
Investigator(s): 1
Innovation: 2
Approach: 2
Environment: 1
Overall Impact: In this highly responsive resubmission, the investigators continue to propose a trial of
a well-established cognitive training intervention in HIV-infected older adults. Given the evidence for
continuing cognitive impairments in those with HIV infection in spite of effective antiretroviral treatments
and the lack of other effective interventions to improve cognitive and functional status in these persons,
the proposed study has high significance and potential public health impact. The researchers have
addressed previous concerns about intervention dosage, format (eliminating a difficult to understand
home-based training arm) and underlying conceptual model, making this application have high potential
overall impact.
1. Significance:
Strengths
As noted above, this application would address a highly significant issue related to cognitive and
functional impairments in HIV-infected individuals.
The inclusion of daily functional status and driving skills makes the proposed trial have even
greater practical significance.
Weaknesses
None
2. Investigator(s):
Strengths
The team is strong, with extensive experience in cognitive training interventions, aging and
cognition, and working with persons with HIV infection.
The team also has extensive experience in behavioral intervention trials.
Weaknesses
None
3. Innovation:
Strengths
Although similar studies have been done with other populations, this would be the first
significantly trial of this cognitive training strategy with older individuals with HIV infection.
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Weaknesses
None
4. Approach:
Strengths
This continues to be a strong application from an experienced team with clear expertise in the
proposed intervention strategy.
The change from a home-based arm to two arms with different doses of cognitive training is a
significant strength.
Weaknesses
Although the active intervention is presented as representing primarily speed of processing
training, several of the Posit training activities have different goals (e.g., jewel diver has a
significant working memory component and Bird Safari focuses on visual attention).
Although the investigators indicate that participants will have HAND based on Frascati criteria, it
is not clear from the tables of measures and the text how this diagnosis will be established. The
Frascati criteria include subjective cognitive problems and it’s not clear how they will be
assessed.
While the team allows for attrition in the planned data analyses, it seems likely that some
participants will not complete either the full 10 or 20 hours within a given time period. Will
participants continue until they complete all hours of training (no matter how many weeks) or will
they be dropped after a given period of time?
5. Environment:
Strengths
The environment is very strong, with clear clinical and research resources that will support the
execution of the study.
Weaknesses
None
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::
Sex/Gender: Distribution justified scientifically
Race/Ethnicity: Distribution justified scientifically
Inclusion/Exclusion of Children under 21: Excluding ages < 21 justified scientifically
Participants will be 40 years of age or older
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Vertebrate Animals:
Not Applicable (No Vertebrate Animals)
Biohazards:
Not Applicable (No Biohazards)
Resource Sharing Plans:
Acceptable
Budget and Period of Support:
Recommend as Requested

CRITIQUE 2:
Significance: 2
Investigator(s): 1
Innovation: 2
Approach: 4
Environment: 1
Overall Impact: Combination antiretroviral therapy (cART) for HIV has transformed it into a chronic
disease that may span several decades of life. As people with HIV age, the synergistic effects of normal
age-related cognitive decline and HIV-related neurocognitive disorders (HAND) become more relevant.
This resubmission application proposes to examine the effects of speed of processing (SOP) training
on 264 HIV+ adults with the goal of determining whether training will improve cognitive ability and
everyday functioning at post-test, 1 and 2 years after training. The investigative team is strong and wellexperienced. Preliminary work by the applicants shows promise of SOP training to improve cognitive
performance in middle aged adults with HIV. Enthusiasm is diminished by a number of methodological
limitations, such as potentially confounding effects of gender, substance use disorders, and different
CNS penetrance of various cART medications.
1. Significance:
Strengths
Cognitive aging among HIV+ individuals is a major concern
Both HIV and aging are associated with declines in speed of processing that are related to
driving deficits, which will become even more pronounced as the HIV population ages
This research group developed the SOP training program, one of the only two computerized
cognitive interventions conducted in adults with HIV. SOP training has been shown to protect
against depression and improve quality of life in older adults
Weaknesses
Though the applicants argue that speed of processing deficits are common and persist in the
post-HAART era, the majority of the evidence that they provide is based on pre-cART studies
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that are over 10 years old, when the most common deficits did indeed involve speed of
processing. More recent reviews not included in the application (e.g. Heaton et al. 2011)
indicate that the most common pre-cART deficits were in motor skills and cognitive speed,
whereas cART deficits are predominantly in memory and executive function.
2. Investigator(s):
Strengths
The PI is an established and very productive investigator with extensive expertise in the fields of
HIV, cognitive aging, and cognitive interventions
Strong investigative team
Weaknesses
None noted
3. Innovation:
Strengths
Few non-invasive approaches to improve cognition have been attempted in adults with HIV and
HAND.
Weaknesses
Most of the literature and methods appear somewhat dated and not particularly innovative
4. Approach:
Strengths
The research team has extensive experience with SOP training
Weaknesses
The only pilot data with SOP training of HIV+ individuals showed effects on processing speed 5
weeks post training. What reason do the applicants have to believe that the training will have
long lasting effects that will be measurable 1 and 2 years post training? Their pilot data with
older HIV- adults shows that the effects of the training seem to dissipate with time (2 years posttraining).
There is evidence that cART with relatively high CNS penetrance have detrimental effects on
cognitive functioning relative to cART with lower CNS penetrance, particularly on procedural
tasks such as the ones proposed. No consideration has been given to the CNS penetration
effectiveness of different cART medications, which may confound the speed of processing
results.
The neurocognitive battery requires 1.5 hours of administration. The purpose of including a
neurocognitive battery of significant length (1.5 hours) is not entirely clear, as the proposal
provides conflicting information: on one hand it is noted that the battery is included solely for
determination of HAND, whereas later it is noted that all of the 7 neurocognitive domains
assessed will be used as outcome measures. There are no specific hypotheses related to
neurocognitive function (other than for speed of processing) and the inclusion of these
measures needs to be better justified given the increase in subject burden that it introduces and
the additional statistical comparisons that it entails.
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The HIV literature reveals significant sex differences in cognitive function that are particularly
pronounced on procedural tasks such as the ones in the proposed study, on which women have
been reported to be more impaired. It is concerning that the effects of gender have not been
taken into account.
Individuals with substance use disorders will be included, which may have a confounding effect.
5. Environment:
Strengths
Excellent
Weaknesses
None
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:
Sex/Gender: Distribution justified scientifically
Race/Ethnicity: Distribution justified scientifically
Inclusion/Exclusion of Children under 21: Excluding ages < 21 justified scientifically
25% women, 50% African-American, children not included
Vertebrate Animals:
Not Applicable (No Vertebrate Animals)
Biohazards:
Not Applicable (No Biohazards)
Resubmission:
The investigators have been reasonably responsive to reviewers concerns, though some
limitations remain.
Budget and Period of Support:
Recommend as Requested

CRITIQUE 3:
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Significance: 1
Investigator(s): 1
Innovation: 2
Approach: 2
Environment: 1
Overall Impact: This proposal tests two doses of Speed of Processing Training (10 hours vs. 20 hours)
with an attention matched sham control condition to evaluate the efficacy of Speed of Processing on
improving or delaying cognitive decline in people living and aging with HIV. This is a significant public
health issue for which few behavioral interventions exist. This proposal is an extension of prior work
from the current research team and builds upon strong preliminary research. The team has a great deal
of expertise in this area, including developing the Speed of Processing training and testing it in a variety
of populations and scenarios. The overall approach is sound and includes a two year follow-up period
and a good retention plan. However, the role of ART and viral suppression/progression as either a
covariate or outcome would be better articulated. The environment provides adequate resources to
support the proposed project.
1. Significance:
Strengths
Addresses neurocognitive decline in people living and aging with HIV—an important goal.
The driving safety angle is an interesting and significant public health issue.
The focus on the Southeastern US, which is highly impacted by HIV and also has significant
resource allocation difficulties is significant.
While ART has had a positive impact on HAND, this does remain a significant issue among
people aging with HIV.
Weaknesses
None.
2. Investigator(s):
Strengths
Strong team with experience working together on similar projects.
Complimentary areas of expertise appear adequate to demands of project.
Study builds upon prior work of team and is informed by strong preliminary data.
Weaknesses
None.
3. Innovation:
Strengths
Behavioral interventions in improve cognitive functioning are needed.
Current team pioneered techniques utilized in proposed intervention.
Examines dosage (10 vs. 20 hours) of Speed of Processing training.
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Weaknesses
Several studies have now been completed using Speed of Processing Training.
4. Approach:
Strengths
Three arm design with two doses of active intervention compared to a control condition is
appropriate.
Use of attention control sham condition is a strength.
Broad inclusion is a strength.
Two year follow-up with good retention plan.
Comprehensive assessment battery—it is long, but this is typical of Neuropsychological testing.
It could be possible to split assessment into two sessions, however.
Weaknesses
Clinical data will be abstracted from medical records, which is useful, but more attention could
be paid to ART adherence and viral load in regard to a potential covariate as well as a potential
outcome, with cognitive processing as a mediator.
5. Environment:
Strengths
Proposal includes a number of key partners (UAB CFAR, Roybal Center, School of Nursing,
Psych Department) that contribute adequate support to proposed project.
Similar projects have been completed in this setting in the past.
Weaknesses
None
Protections for Human Subjects:
Acceptable Risks and/or Adequate Protections
Plan for referring patients for care if depression or significant cognitive decline detected.
Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):
Acceptable
External panel of four to meet annually.
Inclusion of Women, Minorities and Children:
Sex/Gender: Distribution justified scientifically
Race/Ethnicity: Distribution justified scientifically
Inclusion/Exclusion of Children under 21: Excluding ages < 21 justified scientifically
Focus on adults aging with HIV, thus, including only age 40 and greater is justified. Sample will
likely include race/ethnicity and gender representative of the area.
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Vertebrate Animals:
Not Applicable (No Vertebrate Animals)
Biohazards:
Not Applicable (No Biohazards)
Resubmission:
Proposal appears responsive to prior reviews and has replaced one prior study arm (homebased intervention) with an arm delivering a higher dose of the intervention. This appears to
have strengthened the design and added an element of innovation. Additional design points
have been further clarified.
Resource Sharing Plans:
Acceptable
Plan is available and reasonable
Budget and Period of Support:
Recommend as Requested
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 (Resume): ACCEPTABLE
INCLUSION OF WOMEN PLAN (Resume): ACCEPTABLE
INCLUSION OF MINORITIES PLAN (Resume): ACCEPTABLE
INCLUSION OF CHILDREN PLAN (Resume): ACCEPTABLE
COMMITTEE BUDGET RECOMMENDATIONS: The budget was recommended as requested.

NIH has modified its policy regarding the receipt of resubmissions (amended
applications). See Guide Notice NOT-OD-14-074 at
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-14-074.html. The impact/priority
score is calculated after discussion of an application by averaging the overall scores (19) given by all voting reviewers on the committee and multiplying by 10. The criterion
scores are submitted prior to the meeting by the individual reviewers assigned to an
application, and are not discussed specifically at the review meeting or calculated into
the overall impact score. Some applications also receive a percentile ranking. For
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details on the review process, see
http://grants.nih.gov/grants/peer_review_process.htm#scoring.
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