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Abstract The acute and early period of HIV-1 infection
(AEH) is characterized by neuroinflammatory and
immunopathogenic processes that can alter the integrity of
neural systems and neurocognitive functions. However, the
extent to which central nervous system changes in AEH
confer increased risk of real-world functioning (RWF) prob-
lems is not known. In the present study, 34 individuals with
AEH and 39 seronegative comparison participants completed
standardized neuromedical, psychiatric, and neurocognitive
research evaluations, alongside a comprehensive assessment
of RWF that included cognitive symptoms in daily life, basic
and instrumental activities of daily living, clinician-rated glob-
al functioning, and employment. Results showed that AEH
was associated with a significantly increased risk of depen-
dence in RWF, which was particularly elevated among AEH
persons with global neurocognitive impairment (NCI).
Among those with AEH, NCI (i.e., deficits in learning and
information processing speed), mood disorders (i.e., Bipolar
Disorder), and substance dependence (e.g., methamphetamine
dependence) were all independently predictive of RWF de-
pendence. Findings suggest that neurocognitively impaired
individuals with AEH are at notably elevated risk of clinically
significant challenges in normal daily functioning. Screening
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for neurocognitive, mood, and substance use disorders in
AEH may facilitate identification of individuals at high risk
of functional dependence who may benefit from psychologi-
cal and medical strategies to manage their neuropsychiatric
conditions.
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Introduction

The acute and early period of HIV-1 infection (AEH) is
characterized by significant levels of viral replication and
immune activation (e.g., Pilcher et al. 2004). As early as
2 weeks after systemic infection, the virus crosses the
blood-brain barrier and enters the central nervous system
(CNS; Anetal. 1999; Davis et al. 1992). While there is limited
research regarding the nature and extent of AEH-related neu-
ral injury, preliminary evidence suggests that the CNS is
subject to neuroinflammatory processes early in the course
of infection (e.g., Brenchley et al. 2004). To date, four neuro-
imaging studies have provided evidence of altered brain struc-
ture and function during the AEH period. Ances et al. (2009)
reported that AEH was associated with reduced resting cere-
bral blood flow in the lenticular nuclei and visual cortex as
compared to seronegatives. Similarly, Lentz et al. (2009)
observed altered levels of several cerebral metabolites (i.c.,
N-acetylaspartate, glutamate-glutamine, and choline) in the
frontal cortex of persons with AEH. The same group later
found evidence for altered basal ganglia metabolism due to
elevated levels of myo-inositol, which peaked approximately
two months post-seroconversion (Lentz et al. 2011). Most
recently, Wang et al. (2011) reported fMRI evidence of re-
duced functional connectivity within the lateral occipital
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resting state network of an AEH group relative to a seroneg-
ative group, which correlated with poorer performance on
tests of visual-motor coordination (i.e., fine-motor coordina-
tion and complex figure drawing).

Consistent with the emergence of studies revealing meta-
bolic and structural changes in the AEH brain, there have also
been three recent studies showing corresponding
neurocognitive impairment (NCI) in individuals with AEH.
First, Moore et al. (2011) reported that global neurocognitive
performance of an AEH sample (n=39; median duration of
infection 16 weeks) was intermediate relative to chronically
HIV-infected (median duration of infection 255 weeks) and
HIV-uninfected groups. Second, the Wang et al. (2011) fMRI
study referenced above also found cognitive deficits in the
domains of information processing speed and working mem-
ory in a sample of individuals with AEH (n=15; median
duration of infection <1 year) relative to an HIV-uninfected
group. Most recently, Weber et al. (2013a) reported that an
AEH cohort (n=46; median duration of infection 75 days)
was nearly four times more likely to evidence global NCI than
HIV-uninfected comparison subjects, which was largely driv-
en by deficits in domains of information processing speed and
verbal learning. Furthermore, the same study found that NCI
in the AEH sample was significantly associated with prob-
lematic methamphetamine (MA) use, but not with other neu-
ropsychiatric problems (e.g., current affective distress, alcohol
use disorders), all of which are highly comorbid within AEH
populations (Atkinson et al. 2009; Plankey et al. 2007).

Thus, these emerging data suggest that AEH is associated
with alterations in CNS structure and function, and yet questions
remain regarding the real-world implications of such changes. In
chronic infection, while HIV-associated declines in real-world
functioning (RWF) are highly multifactorial (see Blackstone
et al. 2013a), NCI is a unique risk factor for dependence in
instrumental activities of daily living (Heaton et al. 2004a;
Woods et al. 2008), antiretroviral (ARV) non-adherence
(Woods et al. 2009b), unemployment (Woods et al. 2011),
automobile driving accidents (Marcotte et al. 1999, 2004,
2006), lower health-related quality of life (HRQoL; Doyle et al.
2012), and engagement in HIV transmission risk behaviors
(Anand et al. 2010). Executive dysfunction (e.g., cognitive flex-
ibility), episodic memory, and psychomotor speed are the most
robust neurocognitive predictors of RWF problems in chronic
infection in the cART era (Blackstone et al. 2013a). Given that
these associations have been reliably reported in chronic HIV
infection, it is reasonable to posit that individuals with AEH who
experience NCI would also suffer from similar RWF deficits,
though no prior studies have yet examined this topic.

Accordingly, the current study seeks to evaluate the inde-
pendent and additive effects of AEH and NCI on a battery of
RWF outcomes, including cognitive symptoms in daily life,
basic and instrumental activities of daily living, clinician-rated
global functioning, and employment. Despite evidence of
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early CNS dysfunction and greater risk for neuropsychiatric
disorders (i.e., substance dependence and affective distress) in
AEH, this is the first study to our knowledge to characterize
RWEF in this high-risk population. Thus, we aim to add to an
emerging literature by determining the nature, severity, and
predictors of AEH-related RWF dependence relative to a
demographically similar HIV-uninfected comparison group,
in hopes of providing insight into the detection, treatment and
prevention of everyday functioning deficits in AEH.

Methods
Participants

The study sample included 34 individuals with AEH and 39
HIV-uninfected participants who were enrolled in the
Translational Methamphetamine Research Center (TMARC),
a NIDA-funded cohort study on the CNS effects of HIV
infection and MA use disorders. AEH infection was determined
through one of the following methods: (a) positive HIV-1 RNA
(Amplicor, Roche) with negative HIV EIA or rapid test; (b)
HIV RNA-positive and Western blot indeterminate with no
more than three positive bands; or (¢) HIV RNA-positive,
EIA-, or rapid test-positive and less sensitive (detuned) EIA
consistent with very recent infection (OD<0.3 by Vironostika
or equivalent by Vitros ECi or OraQuick detuned). Duration of
infection was estimated via an algorithm that evaluated the
following data at study entry: (a) HIV-1 serologic tests, (b)
detuned EIA testing, and (c) HIV RNA levels (Le et al.
2013). HIV disease characteristics for the AEH group were
obtained via a standardized neuromedical evaluation by certi-
fied research staff and are displayed in Table 1. Of note, AEH
individuals who were undergoing antiretroviral therapy (ART;
i.e., approximately 32 %) at the time of evaluation had an
estimated duration of infection range of 1.2-11.9 months
(M=5.9 months), and began treatment post-diagnosis (vs.
pre-exposure prophylaxis), reflecting the current trend of early
treatment initiation (Cohen et al. 2011). Exclusion criteria for
both groups included a history of severe psychiatric (e.g.,
schizophrenia) or neurologic illness (e.g., seizure disorders,
active CNS opportunistic infections) unrelated to HIV infection
or MA, inability to provide informed consent, and a verbal 1Q
estimate of <80 based on the Wide Range Achievement Test—
4th Edition (WRAT-IV; Wilkinson and Robertson 2006).
Table 1 illustrates the demographic, neurocognitive, and
psychiatric characteristics of the study samples. Lifetime his-
tories of psychiatric (i.e., mood disorders) and substance de-
pendence were established by the Composite International
Diagnostic Interview (CIDI v. 2.1; World Health
Organization 1998), using criteria as determined by the
DSM-IV (American Psychiatric Association 1994). For the
present study, a history of lifetime mood disorder included
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Table 1 Demographic, psychiat-

ric, cognitive, and HIV characteris- Characteristics HIV (n=39) AEH (n=34) p
tics of the study participants
Demographics

Age (years) 35.5(12.7) 32.7 (10.0) 557

Education (years) 14.2 (1.7) 13.52.1) 162

Estimated verbal IQ (WRAT-IV reading) 102.4 (10.6) 103.8 (14.4) 324

Sex (% male) 74.4 97.1 .007

Ethnicity (% Caucasian) 59.0 55.9 790

Neurocognitive
Global NCI (%) 20.5 353 158
Psychiatric (Lifetime)

Overall mood disorder* (%) 15.4 61.8 <.001
Major Depressive Disorder (%) 12.8 47.1 .001
Bipolar Disorder (%) 2.6 17.6 .029

Alcohol dependence (%) 5.1 353 <.001

Non-alcohol substance dependence (%) 5.1 50.0 <.001
Cannabis (%) 5.1 23.5 .023
Cocaine (%) 0.0 8.8 .058
Methamphetamine (%) 0.0 50.0 <.001
Opiates (%) 0.0 29 281

HIV Disease
Estimated duration of infection (mos.)* - 2.1(1.0,4.5) -

Note. NCI = Neurocognitive
impairment, WRAT-1V = Wide
Range Achievement Test—
Fourth Edition, ART =

Antiretroviral therapy ART Use (%)
0

#Median (interquartile range)

Nadir CD4 T-cell count® (cells/pl)
Current CD4 T-cell count” (cells/pl)
Plasma HIV RNA (log;o copies/mL)* -

- 510 (367, 710) -
- 717 (489, 868) -
3.9 (2.6, 4.8) -
- 324 -

meeting criteria for Major Depressive Disorder and/or Bipolar
Disorder. The AEH sample had a greater proportion of males
as compared to the HIV-uninfected sample, as well as signif-
icantly higher rates of lifetime mood disorder and lifetime
alcohol and non-alcohol dependence (all ps<.05). Given the
very small number of women in the AEH group, we did not
include sex as a covariate in the statistical model; however,
sex was not associated with RWF in either group (ps>.10),
and we are unaware of any studies showing HIV by sex
interactions on RWF.

Materials and procedures

The study procedures were approved by the human subjects
institutional review board at the University of California, San
Diego. After providing written, informed consent, participants
completed an assessment of RWF alongside a comprehensive
neuropsychological, psychiatric, and medical evaluation.

RWF assessment
Activities of daily living (ADL) scale (Lawton and Brody

1969). Participants completed a modified version (Heaton
et al. 2004a) of the original ADL Scale, in which they are

asked to self-report perceived “current” and “best” levels of
functioning among various ADLs. Items include 5 basic ac-
tivities of daily living (BADLs; i.e., housekeeping, home
repairs, bathing, dressing, and laundry), and 11 instrumental
activities of daily living (IADLs; i.e., finance management,
shopping, grocery shopping, understanding reading material/
TV, planning social activities, communication, medication
management, transportation, cooking, child care, and work).
To enhance our sensitivity to AEH-related disability, the cur-
rent study used only “current” BADL and IADL ratings, given
that declines in functioning are not likely to have occurred yet
within a relatively young population that only seroconverted
on average 2.1 months prior to evaluation. Participants were
classified as BADL- and/or IADL-dependent if they reported
difficulties on 2 or more items within each BADL and IADL
domain, separately (see Blackstone et al. 2013b).

The patient’s assessment of own functioning inventory
(PAOFTI; Chelune et al. 1986). The PAOFI is a self-report
questionnaire in which participants are asked to rate their
current level of cognitive functioning in day-to-day life.
PAOFI domains include memory, language and communica-
tion, higher-level cognitive and intellectual functioning, mo-
tor, sensory-perceptual ability, and recreation. Participants
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rated their perceived difficulty in such areas using a 6-point
Likert-type scale, which ranges from 1 (“almost always”) to 6
(“almost never”). A total score was obtained by summing the
number of items that were rated 3 or less (i.e., having difficulty
with the task at least “fairly often”). Participants were classi-
fied as impaired on the PAOFTI if they had a total score of 3 or
greater (see Woods et al. 2004).

Employment status The PAOFI also includes an item
concerning the participant’s current employment status, which
is classified as either: (a) not employed, (b) employed (part-
time), or (c) employed (full-time). Participants were classified
as “impaired” in employment if they indicated they were not
employed.

Karnofsky scale of performance status (Karnofsky and
Burchenal 1949). A certified nurse assigned each participant
an overall functional impairment rating via the Karnofsky
Scale, with scores ranging from 100 (i.e., normal/no
complaints/no evidence of disease) to 0 (i.e., death). A
cutpoint score of <90 was used to determine at least mild
impairment (Schag et al. 1984).

For our primary analyses, we created a composite variable
to represent global functional impairment, which was com-
prised of the five functional domains stated above (i.e.,
BADLs, TADLs, PAOFI, Employment, and the Karnofsky
Performance Scale; range=0-5). A cutoff score of impairment
in at least two domains was used to classify participants as
RWF impaired (RWFI) or RWF normal (RWFN; see
Blackstone et al. 2013b; Woods et al. 2004).

Neuropsychological assessment

Participants received a comprehensive neuropsychological
test battery designed to assess neurocognitive domains sensi-
tive to HIV-associated neurocognitive disorders (HAND;
Antinori et al. 2007), including attention/working memory,

Fig. 1 One hundred percent 100%
stacked bar chart displaying the
distribution of number of
impaired functional domains 80%
within each of the three groups.
Note. AEH = Acute and/or early
HIV infection, NCN = 60%

neurocognitive normal,

90%

70%

executive functions, learning, memory, motor skills, informa-
tion processing speed, and verbal fluency (see Heaton et al.
2010 for details). Raw scores from individual tests were
converted into demographically adjusted T-scores using pub-
lished normative standards (Heaton et al. 2004b; Norman et al.
2011; Woods et al. 2004), which were then converted into
deficit scores (range 0—5, with higher scores indicating greater
dysfunction). A global deficit score (GDS; see Carey et al.
2004) was calculated by averaging the individual deficit
scores. A standard cutoff score of GDS >0.5 classified indi-
viduals as either evidencing neurocognitive impairment (NCI)
or normal neurocognitive functioning (NCN; Carey et al.
2004).

Results

A logistic regression was conducted in order to investigate the
individual and combined effects of AEH and NCI (i.e., GDS)
on global RWF dependence, while controlling for lifetime
histories of mood, alcohol, and other substance dependence
(see Table 1). The overall model was significant (x*=46.1,
p<.001), revealing main effects of AEH (y*=8.7, p=.003)
and lifetime non-alcohol dependence (x *=4.8, p=.029), but
not lifetime mood disorder ( >=2.6, p=.109). Additionally, a
significant interaction emerged between AEH and NCI
(x?=6.7, p=.009). Planned follow-up pairwise compari-
sons revealed that NCI in the AEH group was associated with
a significantly higher rate of global RWF dependence (91.7 %
vs. 36.4 % dependent; x°=9.6, p<.001, OR=19.3, confi-
dence interval [CI]=2.1-178). In contrast, there was no effect
of NCI on RWF dependence in the HIV-uninfected group
(6.5 % vs. 0.0 % dependent; y *=.54, p=.461).

Figure 1 and Table 2 display the number and severity of
global and domain-specific RWF dependence across three
groups, that is, the AEH sample split by neurocognitive status
(AEH/neurocognitive impairment = AEH/NCI; AEH
neurocognitive normal = AEH/NCN) and the HIV-

m5 RWF Domains
m4 RWF Domains
@3 RWF Domains

NCI = neurocognitive impaired, 50%
RWEF = real-world function 40%
30%
20%

10%

@2 RWF Domains
01 RWF Domain
00 RWF Domains

0%

HIV-uninfected
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Table 2 Severity of functional impairment within each functional domain amongst the study groups
HIV-uninfected (n=39) AEH/NCN (n=22) AEH/NCI (n=12) p

BADL (of 5) 0.31 (0.57) 0.45 (0.18) 1.08 (0.25) <0.001
IADL (of 11) 0.54 (0.82) 1.23 (1.57) 2.75 (2.45) 0.03
Karnofsky (of 100) 98.72 (3.39) 98.18 (5.01) 92.50 (11.38) <0.001
PAOFI (of 33) 0.90 (1.68) 4.05 (5.32) 7.50 (8.66) 0.01
Employment (%) 69.2 40.9 25.0 0.01

Note. AEH = Acute and/or early HIV infection, NCN = neurocognitive normal, NCI = neurocognitive impaired, BADL = Basic Activities of Daily
Living; domains in which at least mild dependence was reported. /JADL = Instrumental Activities of Daily Living; domains in which at least mild
dependence was reported. Karnofsky = Karnofsky Performance Scale; clinician-rated functional performance score. PAOFI = Patient’s Assessment of
Own Functioning; number of cognitive tasks that cause problems at least “often.” Employment = % employed

uninfected group, which was collapsed across cognitive status
given the lack of an NCI effect on global RWF reported above.
For the ADL measure, the AEH/NCI group was significantly
more likely to be dependent on BADLs than both the AEH/
NCN (Cohen’s d=.57, p=.043) and HIV-uninfected groups
(Cohen’s d=.87, p=.001), though the AEH/NCN and HIV-
uninfected groups did not differ from each other (Cohen’s
d=.23, p=.520). A similar pattern emerged among the
IADLs, in which the AEH/NCI group was significantly more
dependent than both the AEH/NCN (Cohen’s d=.97,
p=.004) and HIV-uninfected groups (Cohen’s d=1.62,
p<.001), with a trend-level difference between the AEH/
NCN and HIV-uninfected groups (Cohen’s d=.60, p =.076).
Regarding the Karnofsky Performance Scale, the AEH/NCI
group was significantly more impaired than the AEH/NCN
group (Cohen’s d=.72 p=.008) and the HIV-uninfected
group (Cohen’s d=1.15, p=.002), though the AEH/NCN
and HIV-uninfected groups did not differ from each other
(Cohen’s d=.13, p=.732). On the PAOFI, a significant step-
wise pattern emerged, with the AEH/NCI group evidencing
significantly greater impairment than the AEH/NCN (Cohen’s
d=.52, p=.043) and HIV-uninfected (Cohen’s d=1.51,
p<.001) groups, as well as the AEH/NCN group being sig-
nificantly more impaired than the HIV-uninfected group
(Cohen’s d=.91, p=.014). Finally, the AEH/NCI group had
significantly greater rates of unemployment than the HIV-
uninfected group (x°=7.4, OR=6.8, p=.042), but did not
differ from the AEH/NCN group (y >=.86, OR=2.1, p =.369).

The next series of analyses were conducted to determine
the clinical correlates of RWF in the AEH group. For these
analyses, the AEH group was split by functional status
(AEH/RWFI = AEH real-world functioning impaired;
AEH/RWFN = AEH real-world functioning normal).
We first conducted a series of independent-samples ¢ tests on
neurocognitive domain-based T-scores in order to determine
which neurocognitive ability areas were driving the relationship
between global NCI and RWF outcomes in AEH. Results
revealed that the AEH/RWFI sample had significantly lower
average T-scores than the AEH/RWFN sample in the domains

of speeded information processing (AEH/RWFI: M=46.9,
SD=9.0; AEH/RWFN: M=53.5, SD=7.3; p=.03; Cohen’s
d=.80) and learning (AEH/RWFI: M=42.1, SD=8.0; AEH/
RWFN: M=50.2, SD=8.4; p=.01; Cohen’s d=.99), but not
for attention, memory, motor skills, executive functions, or
verbal fluency (ps>.10). We then conducted an additional
series of independent samples ¢ tests (or chi-square analyses,
as appropriate) examining differences between the AEH/RWFI
and AEH/RWFN groups in regards to demographic, HIV dis-
ease, psychiatric, and substance dependence characteristics (see
Table 1). Results showed that the AEH/RWFI group had higher
rates of lifetime mood and non-alcohol substance dependence,
but groups were similar on all other factors, including HIV
disease variables (ps>.10). When these two variables were
entered into a logistic regression along with global NCI (i.e.,
GDS) predicting functional impairment, all three variables
emerged as significant, independent predictors (GDS:
x>=6.4, p=.01; lifetime mood disorder: y*=3.9, p =.05; life-
time non-alcohol dependence: x*=6.3, p=.01). In order to
explore which specific mood and substance disorders could
be driving these findings, we conducted another series of chi-
square tests in which results revealed the AEH/RWFT group to
have significantly higher rates of lifetime Bipolar Disorder
(x?=5.8, p=.02), MA dependence (x>=9.7, p<.01), and can-
nabis dependence (x*=4.2, p=.04) as compared to the AEH/
RWEFN group, but no other mood or substance use variables
were associated with RWF (ps>.10).

Discussion

The present study sought to examine the nature and extent of
multi-modal RWF impairment in the context of AEH. Results
revealed a significant interaction between the risk factors of
AEH and global NCI, independent of other important comor-
bidities, such that RWF impairment rates were disproportion-
ately high in the AEH group with NCI. Specifically, whereas
the HIV- and AEH/NCN groups were classified as RWF
normal at rates of 95 % and 64 %, respectively; only 9 % of
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AEH/NCI individuals was RWF normal (see Fig. 1). This rate
of functional impairment in the AEH group is elevated as
compared to rates found in chronic infection studies (e.g.,
Heaton et al. 2004a; Blackstone et al. 2013b), which could
be in part due to other possible AEH factors, including the
physical burden of significant levels of neuroinflammatory
and immunopathogenic processes, NCI due to factors other
than AEH, and psychological and/or social turmoil. Speaking
to the breadth of the RWF findings in AEH, an adverse effect
of NCI was observed within all five domains (i.e., basic and
instrumental activities of daily living, everyday cognitive
complaints, employment status, and clinician-rated perfor-
mance). These data support the literature regarding the RWF
impact of NCI in chronic HIV infection (e.g., Heaton et al.
2004a; Woods et al. 2008, 2009b, Woods et al. 2011; Doyle
et al. 2012; Marcotte et al. 1999, 2004, 2005; Anand et al.
2010), and extend it to a unique, high-risk subset of the HIV
population which has been largely unexplored in terms of its
neurocognitive and functional outcomes.

At the cognitive domain level, impairment in learning (e.g.,
immediate recall of a word list and simple geometric figures)
and speeded information processing (SIP; e.g., timed tests of
matching numbers to symbols and drawing lines between
consecutive numbers) were the neurocognitive ability areas
that were most closely linked to poorer RWF in the AEH
cohort. Interestingly, deficits in learning and SIP have been
among the most commonly reported in prior AEH cohorts
(e.g., Weber et al. 2013a; Wang et al. 2011). Deficits in these
domains could additionally confer elevated risk for problems
in other RWF outcomes not measured here, such as engage-
ment in HIV transmission risk behaviors; for example, learn-
ing dysfunction could preclude an individual from adequately
acquiring psychoeducation regarding HIV prevention, where-
as SIP dysfunction may manifest itself as risky decision mak-
ing in rapidly evolving social situations (see Blackstone et al.
2013a). Future studies may wish to delineate such domains
into their component processes (e.g., learning = encoding,
maintenance, recency/primacy effects; SIP = psychomotor
speed, visual search and sequencing) in order to investigate
specific mechanisms of impairment that could be driving
RWF dependence (see Woods et al. 2009a). Additionally, it
may prove useful to focus neurocognitive rehabilitation efforts
on improving such cognitive abilities, as improvement could
confer better functioning outcomes and/or reduced risk of
disease transmission (see Weber et al. 2013b).

Findings from this study also suggest that lifetime psychi-
atric and/or mood disorders may play an important role in
adverse functional outcomes in AEH. These non-HIV-related
comorbidities are highly prevalent within AEH (Weber et al.
2013a; Moore et al. 2011; Plankey et al. 2007), which is of
considerable clinical concern given their clear detrimental
influence on successful RWF functioning of this group.
While these neuropsychiatric factors did not trump the effect
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of NCI on functional status in this study, histories of lifetime
non-alcohol dependence and mood disorder were nevertheless
themselves unique predictors of global RWF status with the
AEH group. Post hoc analyses revealed that lifetime histories
of non-alcohol dependence were driven by high rates of MA
and cannabis dependence, while histories of mood disorder
were driven by increased diagnoses of Bipolar Disorder. In
concordance with these post hoc findings, recent studies have
also reported deleterious additive effects of MA and HIV,
which are highly comorbid, on neurocognitive deficits
(Weber et al. 2012) and daily functioning outcomes
(Blackstone et al. 2013b). Similarly, Bipolar Disorder occurs
at higher rates in HIV, and there are several studies elucidating
its role in functional decline within HIV cohorts (e.g., Moore
et al. 2012; Blackstone et al. 2012a). However, as Bipolar
Disorder is highly complex and multifactorial (e.g.,
Pacchiarotti et al. 2013), it remains to be seen which aspects
of'the disorder may be most involved in functional impairment
(e.g., irritability, dysphoria, hedonism, and activation).
Nonetheless, these results are consistent with previous re-
search identifying the detrimental effect of negative neuropsy-
chiatric factors on RWF outcomes in HIV, including global
functional impairment, ARV nonadherence, increased risk
behaviors, and lower HRQoL (Blackstone et al. 2013b;
Avants et al. 2000; Arnsten et al. 2001; Doyle et al. 2012).
Further exploration of other aspects of neuropsychiatric dis-
tress, including for example, apathy (Kamat et al. 2012), may
be worthwhile. Such efforts are of potential clinical value as
many of these common comorbidities are remediable (Sherr
et al. 2011; Whetten et al. 2006), and thus early detection and
intervention may mitigate RWF problems for individuals with
AEH.

A unique aspect of this AEH study was the lack of associ-
ations observed between RWF outcomes and HIV disease
severity. In chronically infected samples, poorer functional
status reliably corresponds to AIDS status and lower nadir
CD4 counts (e.g., Heaton et al. 2004a). However, AEH sam-
ples have ostensibly not suffered CD4 declines to the level at
which one might expect them to carry real-world complica-
tions. Findings also diverge from Weber et al. (2013a), who
reported that higher plasma RNA levels were correlated with
NCI in AEH. Nevertheless, Wilson and Cleary’s (1995) influ-
ential model of disability suggests that such biomarkers are
several stages “upstream” from RWF, which are more closely
linked to symptoms (e.g., neurocognitive deficits) that may
arise from biological influences. It is also possible that the lack
of such associations is an artifact of the relatively small sample
size of the present study.

Despite these interesting findings, this study has several
limitations that warrant consideration. First, given that the
AEH population is relatively small and difficult to recruit as
compared to the chronically infected population, our AEH
sample size was limited (n=34), and future studies would
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benefit from obtaining a larger, well-characterized AEH sam-
ple. Second, the majority of indices used in our global func-
tional status variable were gathered from self-report measures,
which can be biased by mood and social desirability factors
(Blackstone et al. 2012b). Future research would be enhanced
by the use of objective functional measures, such as laboratory
performance-based assessments (e.g., financial management),
health literacy, and electronic medication adherence tracking,
a functional outcome which is likely very relevant within this
population given recent studies showing the potential benefits
of early antiretroviral therapy. A third limitation of the current
study is its cross-sectional nature; given the highly dynamic
nature of the AEH period, it may prove advantageous to
conduct well-controlled longitudinal research in order to in-
vestigate the relationships between NCI, neuropsychiatric fac-
tors, and functional status over time, especially given the
highly variable trajectories of each.

Collectively, these findings indicate significant levels of
NCI-driven RWF impairment during the early period of HIV
infection. Previous HIV-associated neurocognitive and RWF
outcomes research has been broadly focused on chronically
infected individuals, and only recently has the AEH period of
infection been garnering research attention within these areas.
Although this is only the first study to examine RWF impair-
ment and the role of NCI in AEH, these findings may inform
rehabilitation efforts targeted towards AEH individuals who
are suffering from functional decline. Furthermore, it is rea-
sonable to posit that the combination of NCI and RWF im-
pairment in these early stages of infection could not only
represent risk for current adverse consequences (i.e., transmis-
sion), but also future consequences, including continued neu-
ropsychiatric problems (e.g., substance use, mood disorders),
exacerbated cognitive and functional decline, and lower
HRQoL. As such, starting to initiate neurocognitive rehabili-
tation efforts so early on in the disease process may prove to
be of great benefit to the AEH population both in the early and
later stages of disease.
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