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‘ Criterion A Traumatic event:

Actual/Threatened Death, Serious Injury, or Sexual Violence:

1) Direct exposure

2) Witnessed event (in person)
3) Learning of trauma to close family member or friend

4) Repeated/extreme exposure to aversive details of the event




Trauma...

...is highly prevalent

Nonfatal Injuries in the US by Year
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... can be costly

Figure 2. Excess Economic Burden of PTSD in the US Civilian

Population in 2018, Billion USD

$1.3 (0.7%)

$33.3 (17.6%)

$66.0 (34.8%)

Total =5$189.5
$29.2 (15.4%) Billion

$16.9 (8.9%)

$42.7 (22.5%)

m Excess direct health care costs (34.8%)

m Excess direct non-health care costs (8.9%)

m Excess costs of unemployment (22.5%)
Excess costs of productivity loss (15.4%)

® Excess costs due to caregiving (17.6%)

m Excess costs of premature mortality (0.7%)

Abbreviations: PTSD = posttraumatic stress disorder, USD = United States
dollars.




Neural circuitry of threat learning
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Neural circuitry of threat learning

Animal models Human neuroscience Psychiatric Relevance
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Neuroimaging in the early aftermath of trauma

~1, 3, 6, and 12 months

Symptom
Assessment
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Traumatic stress disrupts threat learning
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Traumatic stress disrupts threat learning
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Threat neurobiology predicts future PTSD symptoms
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Threat neurobiology predicts future PTSD symptoms
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Threat neurobiology predicts future PTSD symptoms
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Threat neurobiology predicts future PTSD symptoms
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Dysregulation of functional and structural connectivity is associated
with greater PTSD symptoms in the future
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% fMRI Signal (A)

Threat neurocircuitry and PTSD
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Threat neurocircuitry and PTSD
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Threat neurocircuitry appears to be a major contributor to the
development of PTSD and predicts future symptoms.
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Early life trauma affects later life trauma

ACEs can include:

-Abuse/neglect

Adverse childhood g ACEs can negatively impact physical, mental, _Witn essi ng commun |ty
experiences, or ACES, emotional, and behavioral development.

mean potentially violence
traumatic events in

ACE | -
childhood (0-17 years) | h?fveslggtr:naﬁsol . Lack (?f resources
such as neglect and | ellbeing, and -Growing up around
experiencing or | Prosperity well
|

witnessing violence. intoaclthood. o , e—>e-de-Je->e substance abuse

Many People Report ACEs

According to data collected from more than 144,000 adults
across 25 states between 2015 and 2017:

61% 16%
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AT LEAST ONE FOUR OR MORE
type of ACE. types of ACEs.
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Childhood maltreatment and PTSD susceptibility

Y ¥
AURORA

Childhood trauma modifies neural circuits that carry sensory information to
contribute to future PTSD susceptibility

Wong et al.. In Press, Molecular Psvchiatry



AURORA
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Prior sexual trauma and PTSD susceptibility

Rowland et al., In Press,
Highly adverse pretraumatic events heighten later symptoms and modify functional
connectivity of threat and sensory regions.
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Context shapes responses to trauma

Nelghborhood disadvantage
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Context shapes responses to trauma
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Context shapes responses to trauma

Relationship between Neural Responses to Reward and Residential Greenspace
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Context shapes responses to trauma

Reatonahip between Neuras Responses 1o Reward and Res den MR Apace
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Early exposures are highly racialized

Percentage of children with 1 ACE Percentage of children with 2 or more ACEs
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greater than 120 percent. See the “About the data used in this report™ section for more information.

Yellow shading = Percentage is higher than white non-Hispanic children at a statistically significant level.
Blue shading = Percentage is lower than white non-Hispanic children at a statistically significant level.
Red shading = Estimate should be interpreted with caution, because the relative confidence interval is
greater than 120 percent. See the “About the data used in this report” section for more information.



Area Deprivation Index
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Early exposures are hiahlv racialized

rates per 1,000 by T stop, 1999-2001
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Neighborhood Disadvantage by Ethnoracial Group
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Structural inequities and the brain (child) 2l, 2023
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Demographics:
ABCD StUdy o1 Parent reported race and SAAB
TIMELINE OF EVENTS o Black/White, Male/Female

Adolescent Brain Cognitive Development®
Teen Brains. Today’s Science. Brighter Future. .

Experiences and context:

o1 Family conflict
-1 Family hardship
STUDENT TIME 6-7 hours 15 minutes 2 hours 15 minutes 6-7 hours
1 Trauma load
©1 Family income
(=] .
SOr & B 0 Parent education
STUDENT B
ACTIVITY . § o1 Parent employment
every 3-6 months o ;g\ every 3-6 months ‘E 0 Neighborhood disadvantage
=~
PARENT TIME 5 minutes 1 hour 5 minutes E Neu roi magi ng:
2 e B 0 Gray matter volume
PARENT D o N (-4
ACTIVITY [ ] .
LEGEND @ Paper and Pencil Tests @ iPad Tasks Q Brain Scan




Dumornay et

Structural inequities and the brain (child) P

Journal of
. . Psychiatry
Total N White American  Black Ameri it Wh h |d Bl k
| LN Ve APl Americn_Sisis Compared to White children, Blac
Variable % or M (SD) % or M (SD) 2 or #df) p-value
Age* 9382 119.03 (7.50) 118.82 (7.26) 1(9380) = 1.09 0.28 h . | d o h A B C D d .
Sex 938 12 =586 0.02 children In the stu Y.
Male 53.1% 50.1%
Female 46.9% 49.9%
Parent education 9373 #2802) =33.158 <0.001
Grade school 3.8% 11.9% . . .
High school diploma or equiv. 6.9% 24.1% Have Ca reglverS Wlth |eSS EducatIOn
Some college 14.0% 23.4% | d
Associate degree 12.1% 16.9% Have more unem p Oye pa re ntS
Bachelor's degree 33.1% 12.7% . .
Master's dogree 9% 0.6% Have lower family income
Doctoral or professional deg. 7.1% 1.3% . H
Parent crplogtaont o121 s <0001 Come from more disadvantaged neighborhoods
Not currently employed 5.6% 19.0% H H H
Corventi oo e S1 0ot Experience more family conflict
Family income 8654 #(1985) =40.305 <0.001 1 i i i
T o w00 Lot a2 Experience more financial hardship
35,000 through $11,999 1.8% 11.2% 1
$12,000 through 815,999 L4 5.0% Have greater endorsement of traumatic events
316,000 through 324,999 3.2% 9.8%
325,000 through 334,999 4.3% 12.2%
335,000 through 349,999 6.5% 13.3%
350,000 through 374,999 14.0% 13.9%
375,000 through 399,999 16.5% 7.7%
$100,000 through $199,999 36.9% 9.7%
$3200,000 and greater 14.2% 2.1%
Neighborhood disadvantage 8840 90.30 (23.91) 105.94 (22.25) t2706) = -25.665 <0.001
Family conflict 9363 1.96 (1.94) 2.43 (2.01) (2786)=-9.17%  <0.001
Financial hardship 9296 0.30 (0.89) 1.01 (1.49) t2166) =-19.63% <0.001
Trauma history 9043 0.48 (1.10) 0.67 (1.02) t2965)=-7.265 <0.001

Note. *Age presented in months. WA and BA participants statistically differed in all demographic variables except
age. SSymbol indicates that the test was corrected for unequal variances due to violation of Leyene’s test for
homogeneity of variance.




Structural inequities and the brain (child)
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Structural inequities and the brain (child)
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Disparities in development and experience drive the appearance of
differences in brain structure




Structural inequities and the brain (adult)
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Structural inequities and the brain (adult)
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Structural inequities and the brain (adult)
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Structural inequities and the brain (adult)
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Racial discrimination and threat circuitry
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Corpus Callosum (FA)

Fani et al., 2021; Fani et al., 2022; Okeke et al., 2022
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Even though individuals performed better, the greater
exposure to racism worsened brain structure and
contributed to more health problems.
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Racial discrimination and threat circuitry

Individuals develop adaptive brain coping mechanisms to deal with stress, but
these can have a major cost and contribute to downstream health problems

Fani et al., 2021; Fani et al., 2022; Okeke et al., 2022



Racial inequity affects brain-based biomarkers

Left Amygdala - Right Insula Left Amygdala - Right dIPFC Left Amygdala - Right dACC
0.75

e b b

—0.50 4
-0.75 1

Connectivity Strength [z(r)]

-1.00

Left Amygdala - Left Cerebellum Left Amygdala - Left dACC Left Amygdala - Left Insula
0.75 1

bbb bibo

—0.50 4

Connectivity Strength [z(r)]

-0.75 1

-1.00

Hisplanic Bléck Wr;ite Hisplanic Bli;ck Wh'ite
Right Amygdala - Left Cerebellum
0.75
0.50 A

0.25 1
0.00 4
-0.25 1

Cerebellum

—0.50 4

Amygdala Seed

Connectivity Strength [z(r)]

-0.75 1

-1.00

Hispanic Black White

Right Overlap Left
Harnett et al., 2023, Molecular Psychiatry



Racial inequity affects brain-based biomarkers
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Racial inequity affects brain-based biomarkers
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Racial inequity undermines our ability to find
generalizable, actlonable neural signatures of PTSD
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Sensory circuitry and PTSD susceptibility
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Affective visual circuitry and PTSD susceptlblllty
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Ventral visual stream analog is reliably associated with PTSD symptoms in the early
aftermath of trauma, and the change in symptoms, in two separate datasets.

Harnett et al., 2022, Trans. Psych.



Affective visual circuitry and PTSD susceptibility
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Affective visual circuitry and PTSD susceptibility
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PTSD susceptibility is reliably and robustly assomated with
function and structure of sensory/threat circuitry

Harnett et al., 2022, Trans. Psych.



Affective visual circuitry and PTSD susceptibility
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Affectlve visual Clrcmtry and PTSD susceptlblllty
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What does this mean for MRI-markers of PTSD?

* Neuroimaging in early aftermath of trauma may provide important
information about neurobiology related to the development of
posttraumatic dysfunction.

* We need to consider prior life events that may shape our brains in the
early aftermath of a later trauma.
* Particularly important we begin to think about how race-related disparities may

impact our predictive models if we want to develop generalizable markers of
PTSD.



What does this mean for MRI-markers of PTSD?

Core threat circuitry is integral to
understanding expression and maintenance of
PTSD symptoms from acute to long-term
phases.

Structural covariance of the ventral visual
stream is a cross-modality marker of early
PTSD symptom development and prognosis.

New work is needed to better understand the
interaction across neural circuits related to the
pathophysiology of PTSD.
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