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life) in children (N ¼ 205) with moderate-to-severe persistent
asthma.
Methods: The data were analyzed using a canonical correlation analysis (CCA), a multivariate framework that allows
examination of all variables of interest in the same model.
Results: We found a statistically signiﬁcant relationship between symptoms of depression and anxiety and asthma outcomes (1 e L ¼ .372, p < .001). A large effect size suggests
that 37.2% of variance is shared between depression and
anxiety symptoms and four asthma outcomes (particularly
asthma control and asthma-related quality of life) in the overall
sample. Among girls (vs. boys), asthma control (measured by
ACT) emerged as a stronger contributor to asthma outcomes
compared to boys.
Conclusions: These results suggest that psychiatric symptoms, especially anxiety, are associated with poor asthmarelated quality of life, and more negative perception of asthma
control in girls compared to boys (with no observed sex difference in physiological lung function). Clinicians should
consider incorporating questions about psychiatric symptoms
as part of routine asthma management, and focus patient
education on unique differences in which boys and girls
perceive their asthma symptoms.
Supported By: NHLBI R01HL123609
Keywords: Asthma, Adolescent Depression, Anxiety, Gender
Differences
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Background: Predictive neurobiological markers of prognosis are essential for patients with bipolar disorder (BD), one
of neuroprogressive disorders. However, the studies of individual treatment responses were limited. Since the dysfunction
of BD is highly associated with brain structure and function,
and cytokines, we aimed to investigate the predictions of
symptom changes based on these neurobiological data.
Methods: Sixty-one patients with BD were collected and
assessed by using Young Mania Rating Scale (YMRS),
MontgomeryeÅsberg Depression Rating Scale (MADRS),
Positive and Negative Syndrome Scale (PANSS), and UKU
Side Effects Rating Scale both at baseline and one-year followup. The prediction models for the changes of these symptom
scores were trained by using support vector regression with
features from brain morphology, functional connectivity, and
cytokines collected at baseline.
Results: The correlations of predicted and estimated changes
in all assessments were higher than 0.86, explaining more than
75% of the variance in response. Only functional connectivity
remained during feature selection and contributed to the prediction models. The connections from subcortical and cerebellar
regions were involved in predicting YMRS, MADRS, and UKU
changes, and those from the motor network in predicting YMRS
and MADRS changes. Although cytokines were not contributed
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to prediction models, C-reactive protein was signiﬁcantly
related to the feature for predicting YMRS changes.
Conclusions: The neurobiological markers for predicting
treatment-response changes in symptom scores were
consistent with the neuropathology of BD and with the differences found between treatment responders and non-responders. In addition, inﬂammation may inﬂuence mania
symptom changes indirectly through the relationship with
sensorimotor connectivity.
Supported By: Brain Research Center of National YangMing University
Keywords: Bipolar Disorder, Treatment Predictions, Biomarkers, Neuroimaging, Inﬂammatory Cytokines
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Difﬁcult Cognitive Task in Individuals With Mood and
Anxiety Symptoms, With Identiﬁable Neural Correlates
Arielle Keller1, Jason Li*1, Shi Qiu*1, Isabel M. Berwian2,
Quentin Huys3, and Leanne M. Williams4
1

Stanford University, 2Princeton Neuroscience Institute,
Princeton University, 3University College London, 4Stanford University & Sierra-Paciﬁc Mental Illness Research,
Education, and Clinical Center (MIRECC) VA Palo Alto
Health Care System
Background: Computational psychiatry offers tools to
quantify aspects of decision-making with relevance to mental
disorders, while cognitive and affective neuroscience can uncover neural correlates of these parameters. Bridging these
ﬁelds, we expand on research showing the importance of
reward responsivity and effort costs in decision-making by
demonstrating how these factors, with speciﬁc neural correlates, support persistence on difﬁcult tasks.
Methods: Sixty-three participants with a range of mood and
anxiety symptoms completed a modiﬁed Effort Expenditure for
Reward Task (Treadway et al., 2009) assessing choices to
expend cognitive effort in Hard or Easy multiple-objecttracking during 3T fMRI. Persistence was quantiﬁed as
repeated engagement in the Hard task for higher potential
reward. We quantiﬁed ventral striatal and dorsomedial prefrontal cortex (dmPFC) activation implicated in reward
responsivity and anterior intraparietal lobule to lateral prefrontal cortex (aIPL-LPFC) connectivity involved in attention.
Results: Linear models revealed that effort expenditure
(difﬁcult task performance; b¼0.156, p¼.03), reward responsivity (b¼-0.212, p¼.001), and the interaction between task
performance and right aIPL-LPFC connectivity (b¼-1.723,
p¼.023) predict persistence. A generative model of choice
behavior performed best (lowest BIC) with both reward
responsivity and effort parameters included. The effort cost
parameter was associated with left aIPL-LPFC (b¼-2.034,
p¼.004), while reward responsivity was marginally correlated
with dmPFC activation (b¼-0.741, p¼.098). Both parameters
negatively correlated with persistence.
Conclusions: Our computational modeling approach demonstrates feasibility of disentangling reward and effort processes underlying persistence and their neural correlates. This
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approach may add precision to characterizing psychiatric
disorders in which it can become challenging to persist in
effortful activities for reward.
Supported By: Department of Defense National Defense
Science and Engineering Graduate (NDSEG) Fellowship
Keywords: Effort, Reward, Brain Imaging, fMRI, Computational Psychiatry, Attention
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Background: Suicide rates are 2.2 times higher in female
Veterans compared to non-Veteran women. While a variety of
brain regions such as the orbitofrontal cortex (OFC) have been
related to suicide behavior, few studies have focused on sex
differences in regional brain morphometry as it relates to suicide in Veterans.
Methods: Veterans completed suicide, anxiety, and depression scales and magnetic resonance imaging (MRI). MRI data
were obtained using a 3.0 Tesla Siemens Magnetom Verio
scanner and a standard 12-channel head coil. Using a T1weighted 3D MPRAGE GRAPPA sequence, the axial plane T1weighted images were acquired at 1.0 mm slice thickness.
Image data were transferred from the scanner in DICOM format
and coded. FreeSurfer image analysis software was used to
process volumetric data for brain regions. Segmentation and
parcellation into regions of interest masks in FreeSurfer was
based on the Desikan-Killiany atlas.
Results: Participants included 80 Veterans ages 20-54 years
(16 females/64 males). Females evidenced decreased right
medial OFC (mOFC) volumes compared to males (F¼8.02,
p¼.006). Suicide behavior was related to right mOFC volumes
in females (r¼-.69, p¼.004) but not in males. Veterans did not
differ by sex on suicide or depression/anxiety scores.
Conclusions: This study suggests that sex-speciﬁc patterns
of suicidal behavior, including more deaths by suicide in males
and more suicide attempts in females, may be related to differences in OFC volume. The mOFC has been linked to interpersonal sensitivity and inhibition of reward behavior, suggesting
that the observed ﬁndings in female Veterans may reﬂect differences in reward sensitivity associated with suicide risk.
Supported By: Salt Lake City MIRECC, Military Suicide
Research Consortium (MSRC)
Keywords: Sex Differences, Suicide, MRI B rain Imaging, US
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Background: PRAX-114 is a GABA-A receptor positive
allosteric modulator (GABAA-R-PAM) neuroactive steroid
which achieves preferential potentiation of extrasynaptic
GABAAR compared to synaptic GABAAR. GABAAR-PAMs
cause increases in EEG b-frequency band power. The effects
of PRAX-114 on quantitative EEG (qEEG) were measured in
rodents and healthy human volunteers.
Methods: The effects of PRAX-114 (0.3-10mg/kg i.p.) on rat
qEEG were measured in male SD rats ﬁtted with EEG leads
connected to a telemetry device in a within-subject, crossover
study (n¼7-8/group). In healthy human volunteers (n¼9/group),
qEEG effects of PRAX-114 (15-60mg) were measured with
standard 10-20 electrode placement in a parallel group, multiple ascending dose study. For rats and humans, spectral
analysis of qEEG recorded after dosing was compared to predose baseline using mixed models for repeated measures.
Results: In rats, PRAX-114 produced dose-dependent increases in qEEG b-frequency (14-32Hz) power with peak
effects 1-2h after administration, reaching a maximum of
w2.5-fold greater power versus baseline (P<0.0001). In
humans, PRAX-114 (15-60mg) also elicited dose-dependent
increases in b-frequency (12.5-30Hz) power, reaching a
maximum of w2.8-fold greater power versus baseline
(P<0.001). All doses in humans were well tolerated with only
mild-moderate sedation reported.
Conclusions: In rats and humans, PRAX-114 produced
robust increases in EEG b-frequency band absolute power. In
rats, the dose that increased b-power w1.6-fold was >10times lower than that which reduced locomotor activity while
also showing antidepressant-like effects. In humans, even the
60mg dose was not associated with dose-limiting sedation,
suggesting that preference for modulation of extrasynaptic
GABAA receptors is associated with substantial pharmacodynamic effects with favorable tolerability.
Supported By: Praxis Precision Medicines, Inc.
Keywords: EEG, GABA-A, Novel Therapeutics, Translational
Neuroscience
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Background: Behavioral task performance can be driven by
latent factors which are not directly observed. Generative
models of performance can reveal those latent factors, which
may themselves help us understand the systems driving performance. Computational models of perception could identify
the latent factors underlying hallucinations. Modeling of performance on an auditory conditioned hallucinations(ACH) task
shows that hallucinations may arise from an over-weighting of
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