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Medications that are effective for depression
are often effective in PTSD.
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Chronic Stress Pathology (CSP): %RW
Aminoacid Based Model e

Depression AN Glutamate release A Extracellular
Glutamate

Prolonged Stress A Glutamate reuptake

Dendpritic Retraction,
A Spines & M AMPA/NMDA

Synaptic Dysconnectivity

Synapse - Spine

Abdallah et al. 2015, Annual Review of Medicine
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Rapid Reversal ot CSP Synaptic Dysconnectivity

Chronic Stress
)

Astrocyte

< .
Ketamine

Abdallah et al. 2018, Pharm. Thera.
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Abdallah et al., Unpublished
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PTSD: Hippocampus & Amygdal

Akikiet al. 2017, Chronic Stress
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Abdallah et al., Unpublished



Cortical Thickness eNerce
Combat-Exposed Veterans (n = 6

CAPS - PTSD Symptoms

CES - Combat Exposure

Wrocklage, Averill et al. 2017, Eur. Neuropsychopharm.
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Prefrontal 13C-Acetate MRS
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Prefrontal Synaptic Strength

5- t=3.0,df=32, p=0.005
o

Energy Per Cycle (EPC)

Healthy  PTSD

Averill et al. 2022, Chronic Stress
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Dual Pathology: A Vicious Cycle

Risk factors Traumatic stress
Individual characteristics: female sex, genetics (e.g., Mass violence: war, ethnic cleansing, genocide,
FKBP5, SNP, and BDNF methylation), early life stress, terrorism, massacre (e.g., mass shooting)

prior trauma, concurrent stressors, younger age, low
education, poor social support, pyschiatric

comorbidities, low synaptic density in the HPC and
PFC, or high density in the AG and dACC Other trauma: disaster, serious accident or illness,

physical or emotional abuse, violent or accidental
exposure to details of traumatic events

Assaultive violence: military combat, rape,
physical assault

Stressor characteristics: uncontrollable, inescapable,
unpredictable, repeated, and severe life threatening

)
l

| Chronic stress pathology ‘

! !

PTSD, depr.ession, Monoamine-based pathology Amino acid—based pathology
and anxiety + High norepinephrine . HI?A dysregulation, neuroinflammation
- High Ca2*-cAMP signaling (dIPFC) « Glial deficit and reduced Glu'u;?take
. Dopamine burst firing (VTA-NAC) + Low Glu/GABA neurotransmission

« High extracellular Glu and neurotoxicity

Y &

Fear and emotion Synaptic gain Synaptic loss
dysregulation (AG/NACc) (PFC/HPC)

{ Synaptic dysconnectivity "—

Abdallah et al. 2019, Annual Review P& T
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PTSD 1s not Depression

o Common CSP, but different clinical
presentations, e.g.:
= Trauma related
= Arousal and reexperiencing symptoms
= Varied response to treatments

o How are they biologically different?
= Different brain network alterations
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Abdallah et al., Unpublished
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Global Brain Connectivity (GBC) in MDD

Pre-Ketamine

18 TRD vs. 25 HC

Abdallah et al. 2017, Neuropsychopharm




F£GBCr in PTSD e

. . .. emerge.care
Disease Specitic Dysconnectivity

Abdallah et al. 2017, Translational Psychiatry
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GBC: At Rest

50 PTSD vs. 52 Control

2O
L

Abdallah et al. 2019, Chronic Stress
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GBC: During Symptoms Provocation

50 PTSD vs. 52 Control

Abdallah et al. 2019, Chronic Stress
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Network-Restricted Strength (NRS)

Akiki et al. 2018, NeuroImage
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DM in PTSD
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Dual Pathology: A Vicious Cycle

Risk factors Traumatic stress
Individual characteristics: female sex, genetics (e.g., Mass violence: war, ethnic cleansing, genocide,
FKBP5, SNP, and BDNF methylation), early life stress, terrorism, massacre (e.g., mass shooting)

prior trauma, concurrent stressors, younger age, low
education, poor social support, pyschiatric

comorbidities, low synaptic density in the HPC and
PFC, or high density in the AG and dACC Other trauma: disaster, serious accident or illness,

physical or emotional abuse, violent or accidental
exposure to details of traumatic events

Assaultive violence: military combat, rape,
physical assault

Stressor characteristics: uncontrollable, inescapable,
unpredictable, repeated, and severe life threatening

)
|

| Chronic stress pathology ‘

! !

PTSD, depr.ession, Monoamine-based pathology Amino acid—based pathology
and anxiety + High norepinephrine . HI?A dysregulation, neuroinflammation
- High Ca2*-cAMP signaling (dIPFC) « Glial deficit and reduced Glu'u;?take
. Dopamine burst firing (VTA-NAC) + Low Glu/GABA neurotransmission

« High extracellular Glu and neurotoxicity
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| Synaptic dysconnectivity ]|

PATTERN

Abdallah et al. 2019, Annual Review P& T
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Triple Networks Model

Top-down regulation

Central executive network

[_] Dorsal salience 1 Activity and connectivity

7] Ventral salience .
» Loss of top-down regulation

« Cognitive deficits

Salience network Default mode network

I Activity and connectivity
- Dissociation
- Avoidance

IActivity and connectivity

» Heightened threat detection

« Impaired modulation )
« Intrusive thoughts

Abdallah et al. 2019, Annual Review P& T
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CAP: Consortium to Alleviate PTSD

o 2012: CAP Ketamine in Veterans
= Randomized Clinical Trial
» 13C-MRS
= DWI-fMRI
= Preclinical

o 2013: CAP funded

o Many years/revisions:
= Clinical trial (scored 164) - Started in 2016
= Imaging (scored 144) - Not funded
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Proot Concept Study

Ketamine (0.5mg/kg), single dose, n=41, crossover design

A

IES-R Total Score

60 -

50+

40+

304

204

10

O Ketamine
A Midazolam
% é
Baseline Day 1 Day 2 Day 3 Day 7

Time

Feder etal. 2014, JAMA. Psych.
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Clinical Trial Design

0 Veterans & Active Duty (target n=198)
0o Randomized to:

= Place
m Low ¢

DO (normal saline)
ose ketamine (0.2mg/kg)

m Stand

ard dose ketamine (0.5mg/kg)

o Twice per week for 4 weeks

O Response:
m <25% improvement - Open-label single

infusi

on of standard dose ketamine

= >25% improvement 2> 4 weeks follow-up



COVID-19 Pandemic

The study was prematurely
closed due to the
restrictions in direct patient
care.

Consort Flow Diagram

Consented/Assessed
for Eligibility (n= 262)

Excluded (n= 99)
o Not meeting inclusion criteria for PTSD (n= 28)

o Not meeting inclusion criteria for other reasons (n=2)
o Met exclusion criteria — cardiac issues (n=9)

o Met exclusion criteria — other medical reasons (n= 9)
o Met exclusion criteria — substance use disorder (n= 3)
o Met exclusion criteria — psychiatric reasons (n= 12)

o Met exclusion criteria — other reasons (n=5)

o Declined to participate (n= 28)
o Other Reasons (n=3)

Randomized/Included
(n=163)

—

0.5 mg/kg Ket.
(n=53)

0.2 mg/kg Ket.
(n=55)

|
Placebo
(n=55)
T

Began treatment.

Began treatment

Began treatment

n=5 never began

(n=51) (n=53) (n=54)
\ I T
| \ I —
Completed 6 Completed 6 Completed 6 :g;?:;;?g?;:,’dﬂ
Infusions (n=43) Infusions (n=45) Infusions (n=44)
84% 85% 81%
I T T
\ \ I
=24 leted
Completed 8 Completed 8 Completed 8 onnl G_C; 'i:?ui?sns
Infusions (n=32) Infusions (n=38) Infusions (n=38) Y (14%)
63% 72% 70%
I T T
‘ : I n=52 ineligible

Received Open
Label Inf. (n=13)
25%

Received Open
Label Inf. (n=18)
34%

Received Open
Label Inf. (n=25)
46%

for Open Label due
to “remission” (33%)

Completed > 1
Follow-up Visits
(n=40) 78%

Completed > 1
Follow-up Visits
(n=45) 85%

Completed > 1
Follow-up Visits
(n=45) 83%

n=28 did not
Complete any
Follow-up (18%)

Completed
4-week Follow-up
(n=36) 71%

Completed
4-week Follow-up
(n=41)77%

Completed
4-week Follow-up
(n=40) 74%

n=41 did not
Complete 4-week
Follow-up (26%)
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PTSD: Repeated Ketamine
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Dose Effects — PTSD Symptoms =

Standard Dose

A o, ® Ketamine (0.5 mg/kg) & Placebo
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Secondary Outcome

07 & Standard =B Low 4 Placebo
F(2,124) =2.7,p=0.07
8 401 p=0.03
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Longevity of Ettects
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Standard Dose

A 10

@ Ketamine (0.5 mg/kg) 4 Placebo

-20

CAPS-5

Pre Post w4
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Repeated Ketamine — Depression

35 ® Standard = Low « Placebo
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Dose Effects — Depression

Standard Dose
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Interpretation & Future Directions

. Military vs. civilian population
11. PTSD vs. Depression
111. Low vs. standard dose

1Iv. Frequency of administration
= Feder et al. 2021: 3 times per week

v. Consistency of findings:

» Rapid effects in Feder et al. 2014 & CAP
Ketamine

= No rapid effects in Feder et al. 2021 &
Dadabayev et al. 2020
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