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Objectives

1. To explain the potential role of Personalized Medicine in 
the therapeutic management of patients with PTSD.

2. To discuss the emerging therapies in the management of 
PTSD.



The “Promise” of Personalized Medicine



• Pharmacogenetics

• Metabolomics

• Proteomics

• Epigenetics

Personalized Medicine



Current Treatment Paradigm



Medications with PGX Impact



Impact of Pharmacokinetics and 
Pharmacodynamics

Pharmacokinetics: what 
the body does to the drug

Pharmacodynamics: what 
the drug does to the body



Pharmacogenetic Nomenclature



Definitions of Metabolic Status



Prevalence of PGX Polymorphisms



Pharmacology of Active vs Pro-drugs



Impact of PGX on Drug Concentrations





Pharmacology of Active vs Pro-drugs



Impact of PGX on Drug Concentrations



Regulatory Guidelines



Incorporation into Clinical Decision Support











It’s not just the genes..

Personalized Medicine and 
Pharmacogenomics are just one piece 
of the puzzle.

Still have:
• Drug-drug interactions
• Drug-disease interactions
• Drug-nutrient interactions
• Drug-genetic interactions

An additional piece of data to assist 
the clinician for the best therapeutic 
plan for the patient!





Pharmacogenetics
& Direct To Consumer 
genetic testing



Pharmacogenetics
& Clinical Laboratores



Genesight Sample Report







“Here is my DNA sequence..” 
                         (New Yorker 2000)



Emerging Psychedelic Therapy in 
PTSD



Pathophysiology of PTSD

Henner, Keshavan, Hill: J Neuro Sci 439 (2022)



Status: Most advanced in clinical research for PTSD.

Mechanism: Enhances feelings of trust and emotional safety; reduces 
fear response; facilitates therapeutic processing of trauma.

Evidence:

▪ Phase 3 clinical trials (sponsored by MAPS) have 
shown significant reductions in PTSD symptoms, with many 
participants no longer meeting PTSD criteria after treatment.

▪ FDA granted "Breakthrough Therapy" designation.

Therapy format: MDMA is used in conjunction with psychotherapy.

MDMA (3,4 methylenedioxymethamphetamine)



MDMA (3,4 methylenedioxymethamphetamine)

Therapeutic 
Rationale

Increases release of serotonin, dopamine, norepinephrine, oxytocin, 
prolactin, vasopressin, and cortisol.

Increases fear extinction, reduces amygdala activity

Reopens critical period for social reward learning

Reduces fear response and shame

Increases openness and interpersonal trust

Increases emotional empathy and improves processing traumatic 
memories



Administration

• Oral dose 75-125 mg

• Duration of Action: 4-8 

hours

• Multiple administration 

(typically 3 sessions) 

spaced 2 month apart 

along with 

psychotherapy

MDMA (3,4 methylenedioxymethamphetamine)

AlFardan, Rose, et al. IJEMHHR 25, 2023



Concerns about the trial design and data integrity:
▪ Blinding issues: It was difficult to ensure that both participants and therapists 

remained unaware of who was receiving MDMA or a placebo due to the 
drug's noticeable effects, potentially introducing bias.

▪ Misconduct allegations: Accusations of misconduct and bias in the trials 
raised concerns about the validity of the results.

▪ Prior MDMA use: Up to 40% of participants had prior experience with MDMA, 
which could have influenced their responses and skewed the data.

Potential safety concerns:
▪ Abuse potential: Concerns were raised about the potential for abuse and lack 

of safeguards to prevent it.
▪ Cardiovascular risks: There were concerns about potential health risks, 

including heart problems, which the studies did not adequately measure.



Therapeutic Rationale

• NMDA receptor antagonist

• Rapid symptom reduction

• May serve as a catalyst to 

psychotherapy-increases 

receptivity to therapeutic 

interventions

• Increases synaptic plasticity

• Facilitates fear extinction and 

blocks memory reconsolidation

• May improve ability to process 

traumatic memories

Ketamine



Administration

• Routes of administration: IV, IM, intranasal, oral

• Dose: 0.5 mg/kg over 40 minutes

• Duration of action: 40-70 minutes

• Administration at start of treatment, beginning of 
session, after memory retrieval, or without 
psychotherapy

• Single or multiple administration spaced days to weeks 
apart.

Ketamine



• Rapid (temporary) 
reduction in PTSD 
and depressive 
symptoms.

• Increasing 
evidence for use in 
depression

Ketamine

AlFardan, Rose, et al. IJEMHHR 25, 2023



Therapeutic 
Rationale

5-HT2A receptor agonist

Serves as a catalyst for psychotherapy

Can reduce amygdala reactivity during emotional 
processing.

Increases insightfulness and introspection.

Increases divergent thinking and mindfulness-related 
capacities.

May reduce avoidance and resolve existential distress

Can increase emotional empathy, induce emotional 
breakthrough experiences

May increase access to traumatic memories. 

Classic Psychedelics (Psylocibin, LSD, Ayahuasca)



• Dose: Psylocibin 10-25 
mg oral; LSD 50-200 
ug

• Duration of action: 4-12 
hours

• Administer at beginning 
of therapy session

• Single or multiple 
administration (typically 
not more than 3) 
spaced weeks to month 
apart. 

Psylocibin and LSD

Hsu, Tsai et al. BMJ 386;2024



• PK profile in health 
individuals

• Role of CYP metabolism?

• Natural vs Synthetic 
Products?

• Assumes normal liver 
function, what does PK 
profile look like in hepatic 
dysfunction? 

Psilocin Dose-Concentrations in Health 
Individuals

Holze, Becker, et al. J Clin Pharm 2023



Therapeutic Rationale
• Anxiety reduction by 

interacting with the 
body’s 
endocannabinoid 
system 

• Sleep improvement

• Reduction in 
flashback and 
intrusive memories

• Mood stabilization

• Neuroprotection

Cannabidiol (CBD)



Mild Symptoms (e.g., mild anxiety or mild 
pain)

• Low dose: 5–10 mg per day.

Moderate Symptoms (e.g., moderate 
anxiety, mild PTSD symptoms)

• Moderate dose: 15–30 mg per day.

Severe Symptoms (e.g., chronic pain, 
severe anxiety, or PTSD)

• High dose: 30–50 mg or more per day. 
Some people use doses upwards of 100 
mg per day for severe conditions

Cannabidiol (CBD)



Summary
• Significant opportunities in the pharmacologic treatment of PTSD 

are beginning to emerge.

• Pharmacogenetics can assist with some treatment resistant 
patients, especially those experiencing adverse events with 
traditional therapy.

• Psychedelic therapy is rapidly evolving, exploring agents historically 
“off-limits” from clinical research.

• Understanding the PK/PD profile of these agents will be important to 
potentially optimize therapy.
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