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Disclaimer

Disclaimer The views expressed in this presentation reflect the results of 
research conducted by the author(s) and do not necessarily reflect the official 
policy or position of the Defense Health Agency, Department of War, nor the 
U.S. Government. The study protocol was approved by the WRAIR Institutional 
Review Board in compliance with all applicable Federal regulations governing 
the protection of human subjects.

This work was supported by USAMRDC Military Operational Medicine 
Research Program.

No information herein is meant to be an endorsement of any non-
federal entity.
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Acute Stress Disorder (ASD)

» Trauma related disorder characterized by presence of nine or more symptoms from 
any of the five symptom clusters (intrusion, negative mood, dissociation, avoidance, 
and arousal).

» Occurs within a month of traumatic event.

» ASD can give rise to serious complications.

» Current ASD diagnosis relies on patient self-reports and symptom observations. 

» Reliable biomarkers will enhance clinical practice by improving diagnostic and 
prognostic accuracy.
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Using blood epigenetic profiles to

1. Distinguish the molecular signature 

of Acute Stress Disorder (ASD) from 

resilient outcomes

2. Further distinguish the molecular 

signature of “Recovery” from “Chronic 

PTSD”

Objectives 



Cohort ( CIVILIAN)
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AURORA COHORT

Samuel McLean, MD, MPH

Controls vs ASD ~750 subjects were assessed at two or more time points

Cohort that tracks biobehavior data from ED admission  upto a year

https://www.med.unc.edu/itr/directory/samclean/


• High initial distress 

that remains 

elevated symptoms

• Chronic group: 79%

have ASD

(ASD n=210) (ASD n=147)

59% ASD

recovered



Epigenetic signatures predicting Chronic PTSD /

Recovery outcomes enrich in Neuro-plasticity

ED W2 M6

Chronic 

(n=147)

ASD 

(n=357)

Recovery 

(n=210)



Methylation Profiles in Recovery and Chronic Groups
Are Fundamentally Distinct

Week 2 Divergence: 
A critical molecular 
inflection point after 
trauma.

Recovery

Trajectory

(Resilient)

ED W2 M6

Chronic 

Trajectory 

(PTSD)

More transient 

responses

More persistent 

responses



Recovery group is characterizedby
a "Transient" adaptive response

The Adaptive Pulse

Transient Up Transient Down
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Shared Epigenetic Responses in
Neuronal Excitability and Plasticity

Darker color means more significance



Distinct Pathways

Divergent Pathways Governing

Neuroplasticity, Stress Response

Tissue Organization in “Transient” Responses

Chronic Recovery

Oxytocin Signaling



The Delayed

Responses
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Delayed Up Delayed Down

Chronic patients have twice more genes in delayed response than Recovery group



Divergent Pathways Governing Cellular Signaling, Support,

and Stress Adaptation in “Delayed” Responses

Chronic Recovery

Oxytocin Signaling



Tracking Longitudinal DNA Methylation Profiles of ASD vs.

Control Groups Across Three Critical Timepoints

24 subjects meet PCL criteria but not meet ASD criteria



Trauma Induces Widespread Methylation

Changes Across the Genome

By Month 6, 

genomic 

alteration has

expanded
significantly.

Emergency Dept



The Epigenetic Response Focuses on 

Neuro-Regulatory and Cardiac Pathways

CREB signaling in Neurons

Glutamatergic Receptor Signaling

Serotonin Receptor Signaling

Top Enriched Pathways in
ASD vs Control

ED WK2 M6

Opioid Signaling Pathway

Cardiac Hypertrophy Signaling



Conclusions 

» DNA methylation profiles associated with onset of ASD at early timepoints.

» We utilized longitudinal DNA methylation profiling to characterize the evolving 
methylome.

» We Identified specific regulatory trajectories that distinguish successful homeostatic 
recovery from the entrenched epigenetic remodeling associated with symptom 
chronicity.

» Cross-cohort analysis identified common methylation sites in civilian and military 
relevant cohort

» These methylation sites are enriched in biological pathways related to neuronal 
functions.

» Future

» Validation
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Conclusions



Delayed Response

Transient Response
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