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Objectives
• Define PTSD, its risk factors and co-morbidities
• Describe the 2017 clinical practice guidelines (CPG) VA National Center for PTSD
• Development process

• Review medication recommendations

• Review clinical implications and practice changes

What is PTSD?
• Post-traumatic stress disorder (PTSD) is a manifestation of symptoms referable
to a specific, extremely traumatic event (Goldman & Schafer, 2016).
• Complex changes of the neuroendocrine, neurochemical and neuroanatomical
networks (psych scene hub, 2022).
• Recurring, intrusive recollections of an overwhelming traumatic event; recollections
last > 1 month and begin within 6 months of the event.
• Common disabling condition
• High risk for suicide
• Difficult to treat

(Barnhill, 2020; Hathaway, 2017)

Causes…
• Combat/War
• Sexual Assault (12%)
• Myocardial Infarction
• Stroke
• ICU stay (20%)
• Event identified by patient
• May come out when taking patient history

(Leik, 2018)

PTSD Statistics
• Average length of symptoms
• Women 4 years
• Men 1 year

• Lifetime prevalence
• 10% women will develop PTSD

• 4% of men will have PTSD
• Men are more likely to have alcohol or drug problems post-trauma
• Both may also develop physical problems

(NAMI, 2018; OWH, 2021)

Women are more likely to develop PTSD if they
were…
• Directly exposed to the trauma as a victim or a witness.
• As many as half of women who experienced rape develop PTSD

• Were seriously hurt during the traumatic event
• Went through a trauma that lasted a long time or was very severe
• Have another mental health condition like depression or anxiety

• Alcohol abuse/dependence
• Don’t have a good support network
• Experienced trauma during childhood
(Office of Women’s Health, 2018)

PTSD in Veterans
• Twice as likely to die from suicide, accidental injury, and viral hepatitis than other
Americans, found a study led by White River VA Medical Center researchers.
• More likely to die from diabetes and chronic liver disease and were 5% more likely
to die from any cause.
• The results suggest that Veterans with PTSD may engage in unhealthy or risky
lifestyle behaviors that raise the risk of death.

(VA Research on Post Traumatic Stress Disorder)

Risk factors for PTSD development
• Genetic predisposition
• Hundreds of genetic markers for psychological stress
• Personality: Borderline, antisocial, dependent and paranoid personality traits

• Perceived control:
• External locus of control (believing you have no control over what happens to you)

• Lack of social support
• Personal history:
• depression, anxiety, bipolar, SUD, or family history of depression

• Life Events:
• death in the family, divorce, job loss

(Khan Academy, 2022; Molecular Psychiatry, May 2020)

Trauma Experience Differentials
• Post Traumatic Stress
Disorder
• Acute
• Chronic

• Other anxiety disorders
• Major Depression

• Mania
• Psychosis

• Diagnosable psychopathology

(Goldman & Schafer, 2016)

PTSD Complexity; Not well understood
Researchers with VA’s Million Veteran Program identified eight separate regions
in the human genome associated with reexperiencing traumatic memories.
The results showed genetic overlap between PTSD and other conditions, such as
schizophrenia and hypertension.

(Nature Neuroscience, September 2019 ;VA Research on Post Traumatic Stress
Disorder)

Pathology (molecular level)
• There is an increased availability of a protein (Shank1) that activates a receptor
to link with cell surfaces (mGluR5), which increases availability of cell receptor
sites->associated with fear and stress in animal models.
• Alteration in brain glutamate signaling increased levels of metabotropic
glutamate receptor 5 (mGluR5).
• In animals, this is associated with fear and stress related behaviors
• Messenger RNA (mRNA) levels of mGluR5 were stable, however, mRNA
levels coding for Shank1 protein were higher.
• Shank1 protein “activates” mGluR5 linking them to cell surface-> increasing
availability on cell surface in PTSD

(Hathaway, 2017)

PET images indicating higher mGluR5 receptor availability in an individual with
PTSD vs. a healthy comparison participant.

(Hathaway, 2017)

PTSD

Khan Academy, 2022

PTSD physiology

Khan Academy, 2022

Identifying PTSD in Primary Care
• PTSD especially difficult for PCP’s to identify (Greene et al, 2016).
• Systemic review found PTSD prevalence in primary care ranging 2%-32.5%
(Spotswood et al, 2017).
• Untreated or inadequately diagnosed psychological disorders higher
utilization of healthcare services with poorer outcomes (Kessler & Stafford,
2008).
• PTSD is associated with metabolic syndrome, HTN, new onset DM, CAD, and
accelerated aging (Friedman & Schnurr, 1995; Schnurr et al, 2017; Wolf &
Morrison, 2017).
• Whiplash following MVA->25% meet diagnostic criteria for PTSD
• C/o frequent migraines, persistent neck pain-> chronic pain and disability
(Anderson, Elklit, Vase, 2011; Armour et al, 2002).

Screening Practices…

Primary Care PTSD-5 is the only brief screener utilizing current DSM-5
diagnostic criteria Tested on veterans and civilians: score 4-5/5= +

(Williamson et al, 2021).

Signs & Symptoms: Four Types
• Intrusions- frequent, unwanted memories replaying the triggering
even
• Avoidance- avoid stimuli or other situations that may evoke a trigger
• Negative alterations in cognition & mood- often disinterested in
daily activities, feel numb emotionally, express survivor guilt or guilt
due to actions
• Alterations in arousal and reactivity – reacting to triggers as if
they are in the original traumatizing event (hyperarousal)

(Barnhill, 2020)

DSM-5 Diagnostic Criteria PTSD

Intrusion symptoms (≥ 1 of the following):
• Having recurrent, involuntary, intrusive, disturbing memories
• Having recurrent disturbing dreams (eg, nightmares) of the event
• Acting or feeling as if the event were happening again, ranging from having
flashbacks to completely losing awareness of the present surroundings
• Feeling intense psychologic or physiologic distress when reminded of the event
(eg, by its anniversary, by sounds similar to those heard during the event

(Barnhill, 2020)

Avoidance symptoms (≥ 1 of the following):
• Avoiding thoughts, feelings, or memories associated with the event
• Avoiding activities, places, conversations, or people that trigger memories of the
event

(Barnhill, 2020)

Negative effects on cognition and mood
(≥ 2 of the following):
• Memory loss for significant parts of the event (dissociative amnesia)
• Persistent and exaggerated negative beliefs or expectations about oneself,
others, or the world
• Persistent distorted thoughts about the cause or consequences of the trauma
that lead to blaming self or others
• Persistent negative emotional state (eg, fear, horror, anger, guilt, shame)
• Markedly diminished interest or participation in significant activities

• A feeling of detachment or estrangement from others
• Persistent inability to experience positive emotions (eg, happiness, satisfaction,
loving feelings)

(Barnhill, 2020)

Altered arousal and reactivity (≥ 2 of the
following):
• Difficulty sleeping
• Irritability or angry outbursts
• Reckless or self-destructive behavior
• Problems with concentration
• Increased startle response
• Hypervigilance

(Barnhill, 2020)

DSM-5 Diagnostic Criteria Continued…
• Duration: > 1 month
• Functional significance: trauma related symptoms must cause impairment of
psychological, social or functional abilities.
• Exclusion: trauma related symptoms cannot be due to anything else
• substance abuse
• medications

(Barnhill, 2020)

PTSD identification Special Populations
• Childhood/Adolescence
• National Survey of Children’s Health found Adverse childhood events (ACEs) occur in
nearly HALF of US children
• 19.6% white female patients aged 6-12 years were most likely to report ACEs
• Report higher levels of anxiety, depression, behavioral problems, grief, and suicidal
thoughts than those without ACEs ; tend to take more medications
• Those >18 years of age; > 2/3 of patients report anxiety
• Without screening for ACEs, risk misdiagnosis of ADHD or anxiety
• Screening questions
• Has your child ever been exposed to something scary or frightening for a child of her age?
• Has your child ever been separated from you or other caregivers for a period of time, or
experienced a loss?
• IF either of these are a YES, + trouble managing trauma related behaviors (clingy, fearful, difficult
to console)
(Slater, 2021)

PTSD Identification in Older Adults
• May minimize importance of trauma, especially if trauma occurred years ago
• More likely to report to primary care than mental health services
• More likely to report “concerns” or “issues” rather than a “problem” such as:
• Pain
• Trouble sleeping
• GI issues
• Cognitive difficulties

• PCP should ask about mood in follow up to physical complaints

(Hermann)

2017 PTSD Clinical Practice Guidelines
• Guideline development done in the following stages:
• Formulate & prioritize key questions
• Patient focus group

• Reviewed international studies
• Chose most rigorous RCT and Systematic Reviews
• Convene face to face meeting with workgroup
• Draft clinical practice guidelines (CPG)
• Released to public for comment before finalizing and submitting them to evidencebased practice work group

(US Department of Veterans Affairs)

2017 PTSD Clinical Practice Guidelines (CPG)
2017 CPG were appraised using 2 levels of
evidence:
• US Preventive Services Task Force
(USPSTF) method for appraising quality
of individual studies and Grading of
Recommendations Assessment
• Development and Evaluation (GRADE)
method for appraising the quality of a
body of evidence (new from 2010 CPG).

Strength of Recommendations have 4
Domains:
• Rating the confidence in quality of the
evidence (high, moderate, low, or very low).
• Weighing desirable verses undesirable
outcomes (harms are more heavily
weighted).

• Values and Preferences (example patient
not wanting to attend trauma-focused
psychotherapy).
• Other implications (availability of certified
psychotherapy clinicians and other nonpharmacotherapies).

2017 PTSD Clinical Practice Guidelines
• Final Recommendations based upon
strength as follows:

• 2017 CPG for PTSD have 40
Recommendations
• General Clinical Management
• Assessment
• Diagnosis
• Prevention
• Treatment
• This talk will focus upon treatment
selection of pharmacotherapy

Recommendation Shared Decision Making

Shared Decision Making (SDM): educating patients on guideline-based treatment
options. Understand patient preference for non-pharmacological, pharmacological,
both and…?

Recommendation for Trauma-Focused
Psychotherapy
Recommend individual, manualized trauma-focused psychotherapy over other
pharmacologic and non-pharmacologic interventions for primary treatment of
PTSD.

Examples are prolonged exposure, cognitive processing therapy,
eye movement desensitization reprocessing (EMDR), among
others.

2017 PTSD Clinical Practice Guidelines

PTSD Treatments…

PTSD Treatment Comparisons

Local Trauma Focused Treatment…

Recommendation…
When individual trauma-focused psychotherapy is not readily available or not
preferred-> pharmacotherapy OR individual non-trauma-focused psychotherapy is
recommended.

Example, If there is a 3-4 month wait for trauma focused therapy, then through
shared decision making, consider pharmacotherapy OR non-trauma-focused
psychotherapy.

Insufficient evidence to recommend pharmacotherapy over nontrauma-focused psychotherapy.

Pharmaceutical Treatments

Prescriber Considerations
• Review allergies and intolerances
• Social History
• Alcohol use habits
• Marijuana use habits
• Recreational drug use

• Perform a thorough medication reconciliation
• Prescribed medications
• Over the counter
• Supplements

PTSD Monotherapy Treatment

Recommended Pharmacotherapy
The following medications are recommended as monotherapy for PTSD for
patients diagnosed with PTSD who have chosen not to engage in OR are unable
to access trauma-focused psychotherapy

FDA Approved
•Sertraline (Zoloft)
for PTSD
•Paroxetine (Paxil)
•Fluoxetine (Prozac)
•Venlafaxine (Effexor)

Selective Serotonin Reuptake Inhibitors (SSRI)
• This class of anti-depressant emerged in mid 1970s
• Antidepressants are the sixth most prescribed drug class in primary care

• The 2010 PTSD Guidelines recommended ANY SSRI
• 2017 PTSD Guidelines further clarified data findings

(Woodall & Walker, 2022)

SSRI MOA
• Boost neurotransmitter serotonin
• Blocks serotonin reuptake pumps

• Desensitizes serotonin receptors
*Serotonin 1A

(Stahl, 2017: Woodall & Walker, 2022)

Sertraline 1st line treatment for PTSD
• MOA some ability to block dopamine reuptake
• Also binds at Sigma 1 receptors
• Thought to be energizing (take upon waking), weight neutral
• Sertraline (Zoloft) Dosing
• Sertraline 25 mg by mouth daily x1 week; increase to 50 mg daily if
tolerating.
• Wait a few weeks to assess effects before increasing.
• Maximum dose 200 mg daily

• If not working within 6-8 weeks, may need dosage increase or it may not
work at all
(Stahl, 2017)

Sertraline Treatment for PTSD
• Goal of treatment = Remission of current symptoms & prevent relapse

• PTSD: continue until all symptoms are gone or markedly reduced
• Treatment often reduces or eliminates symptoms
• Not considered a cure as symptoms can recur when sertraline is stopped

• If it doesn’t work
• May be a partial responder (some symptoms improve while other persist)
• Non-responders (treatment resistant or treatment refractory)

• “Poop out” Initially respond-> may relapse while on treatment
• Consider increasing dose or switching
• Consider trauma-focused psychotherapy
• Consider another diagnosis (medical illness, SUD, etc.)
(Stahl, 2017)

Sertraline Side Effects
• Sexual dysfunction: dose dependent
• Males: delayed ejaculation, erectile dysfunction
• Males & Females: decreased sexual desire, anorgasmia

• Gastrointestinal (reduced appetite, nausea, diarrhea, constipation, dry mouth)
• CNS (insomnia, sedation, agitation, tremors, headache, dizziness)
• +Bipolar or psychotic disorders-> more vulnerable to CNS activating actions

• Autonomic (sweating)
• Bruising (rarely bleeding)
• Hypotension (rarely)
(Stahl, 2017)

Life-Threatening Side Effects
• Rarely seizures
• Rarely induces mania

• Screen carefully for suicidal ideation, planning, & SUD
• Sertraline combined with drugs or alcohol-> FATAL
• Rarely lethal in monotherapy overdose
• (vomiting, sedation, heart rhythm disturbances, dilated pupils,
agitation)
• Rarely activates suicidal ideation and behavior
• Short term studies did not show increased risk of suicidality with
antidepressants compared to placebo in those > 24 years of age
(Stahl, 2017)

Sertraline Dosing Tips
• All tablets are scored-> save $$ splitting pills
• Given once daily often when waking to reduce risk for insomnia
• Many require > 50 mg daily
• h/o intolerance to previous antidepressant-> initial dose of 12.5 mg
• Order pill splitter

• The more anxious and agitated the patient, the lower and slower the prescribing
• More likely to require concomitant agent

• IF intolerable anxiety, insomnia, agitation, akathisia (state of
agitation/distress/restlessness), or activation occur at initiation OR
discontinuation…possibly activated bipolar disorder
• Consult Mental Health

• Switch to mood stabilizer or atypical antipsychotic
(Stahl, 2017)

Sertraline Special Populations
• Pregnancy
• Not generally recommended especially during first trimester
• Small risk of septal heart defects

• However, continuous treatment may be necessary; not shown harmful to fetus
• Weigh risks/benefits of treatment

• Elderly: more likely to have
• Hyponatremia (though rare)
• Are they taking PPI, diuretic? Can increase risk…

• Syndrome of Inappropriate Antidiuretic Hormone Secretion (SIADH)

(Stahl, 2017)

Paroxetine for PTSD 1st line Tx
• Similar MOA as Sertraline
• Unique-> mild anticholinergic actions
• May have mild norepinephrine reuptake blocking actions
• Paroxetine (Paxil) Dosing
• usually administered at HS (sedating)

• 10-20 mg by mouth daily Dose range 20-50 mg daily (maximum dose 60
mg)
• Available in controlled release formulations (12.5mg, 25mg)
• Maximum dose 75 mg daily (usually prescribed by experts)

(Stahl, 2017)

Paroxetine for PTSD Treatment
• Goal of treatment = Remission of current symptoms & prevent relapse
• PTSD: continue until all symptoms are gone or markedly reduced
• Treatment often reduces or eliminates symptoms
• Not considered a cure as symptoms can recur when sertraline is stopped

• If it doesn’t work
• May be a partial responder (some symptoms improve while other persist)
• Non-responders (treatment resistant or treatment refractory)
• “Poop out” Initially respond-> may relapse while on treatment
• Consider increasing dose or switching
• Consider trauma-focused psychotherapy
• Consider another diagnosis (medical illness, SUD, etc.)
(Stahl, 2017)

Paroxetine Side Effects
• Sexual dysfunction: dose dependent
• Males: delayed ejaculation, ED

• Males & Females: decreased sexual desire, anorgasmia

• Gastrointestinal (reduced appetite, nausea, diarrhea, constipation, dry mouth)
• CNS (insomnia, sedation, agitation, DOSE-Dependent tremors, headache,
dizziness)
• Weight gain
• Activation of CNS symptoms more likely in those with known/unknown bipolar
or psychotic disorders
• Autonomic (DOSE dependent sweating)
• Bruising (rarely bleeding)
(Stahl, 2017)

Paroxetine Life Threatening Side Effects
• Rarely seizures
• Rarely induces mania
• Rarely lethal in monotherapy overdose
• (vomiting, sedation, heart rhythm disturbances, dilated pupils,
agitation)
• Rarely activates suicidal ideation and behavior
• Short term studies did not show increased risk of suicidality
with antidepressants compared to placebo in those > 24 years
of age
(Stahl, 2017)

Paroxetine Dosing Tips
• 20 mg tablet is scored-> save $$ splitting pills
• Given once daily often at hour of sleep as it is sedating
• Controlled release once daily (unscored: not to be split)
• Reduce side effects (nausea, possibly sedation, sexual dysfunction, & withdrawal)

• If needing lower doses for slow initiation or discontinuation, liquid formulation
10mg/5 mL
• Pill dosing increments increase by 50%
• Short acting doses 20 mg, 30 mg, 40 mg

• Controlled release 25 mg, 35.7 mg, 50 mg
(Stahl, 2017)

Paroxetine Inhibits its Own Metabolism
• Plasma concentrations can DOUBLE when doses increase 50%
• When paroxetine doses are doubled, the plasma concentrations increase 2-7
fold
• Withdrawal from paroxetine can be more severe than from other
SSRIs
• Discontinuation
• Many tolerate 50% dose reduction for 3 days, then another 50% dose reduction for 3
days, then discontinue
• If withdrawal symptoms occur (dizziness, nausea, stomach cramps, sweating, tingling,
dysesthesias), raise the dose to stop symptoms-> then later restart the withdrawal
MUCH slower
(Stahl, 2017)

Paroxetine: Special Populations
• Renal Impairment: lower initial dose, 10 mg/day (12.5 mg CR)
• Hepatic Impairment: lower initial dose, 10 mg/day (12.5 mg CR)
• Cardiac Impairment: Safe. Check ECG for Long QT

• Pregnancy: Avoid during pregnancy if possible
• Elderly:
• lower initial dose, 10 mg/day (12.5 mg CR)

• Higher risk for SIADH
• Reduction in risk for suicidality with antidepressants compared with placebo

(Stahl, 2017)

Fluoxetine in the treatment of PTSD
• Not FDA approved, however, indicated for use in PTSD
• Similar MOA as Sertraline and Paroxetine
• Unique in that it also has antagonist properties (5HT2C receptors), which could
increase norepinephrine and dopamine neurotransmission
• Norepinephrine: affects alertness, arousal, decision making, attention and
focus
• Dopamine: rewards system i.e. feeling pleasure, achieving heightened arousal
and learning, helps with focus, concentration, mood, & motivation

• Fluoxetine (Prozac) Dosing
• Initial 10-20 mg daily
• Maintenance dose 20-80 mg daily
• Weekly capsule available 90 mg
(Cleveland Clinic; Stahl, 2017)

Fluoxetine for PTSD Treatment
• Goal of treatment = Remission of current symptoms & prevent relapse
• PTSD: continue until all symptoms are gone or markedly reduced
• Treatment often reduces or eliminates symptoms
• Not considered a cure as symptoms can recur when sertraline is stopped

• If it doesn’t work
• May be a partial responder (some symptoms improve while other persist)
• Non-responders (treatment resistant or treatment refractory)
• “Poop out” Initially respond-> may relapse while on treatment
• Consider increasing dose or switching
• Consider trauma-focused psychotherapy
• Consider another diagnosis (medical illness, SUD, etc.)
(Stahl, 2017)

Fluoxetine Side Effects
• Similar to sertraline
• Sexual dysfunction: dose dependent
• Males: delayed ejaculation, ED
• Males & Females: decreased sexual desire, anorgasmia

• Gastrointestinal (reduced appetite, nausea, diarrhea, constipation, dry mouth)

• CNS (insomnia, sedation, agitation, tremors, headache, dizziness)
• Weight neutral
• Activation of CNS symptoms more likely in those with known/unknown bipolar or
psychotic disorders
• Autonomic (sweating)
• Bruising (rarely bleeding)
(Stahl, 2017)

Fluoxetine Life Threatening Side Effects
• Rarely seizures
• Rarely induces mania
• Rarely lethal in monotherapy overdose

• Respiratory depression, especially with alcohol ataxia, sedation, possible
seizures
• Rarely activates suicidal ideation and behavior
• Short term studies did not show increased risk of suicidality with
antidepressants compared to placebo in those > 24 years of age

(Stahl, 2017)

Fluoxetine Dosing Tips
• + long half life of fluoxetine and its metabolites-> dose changes will not be reflected in plasma
for several weeks= longer titration up and weaning off
• Once daily dosing often in morning= thought to be energizing
• Capsules= unable to break in half
• Liquid formulation is easiest for doses below 10 mg
• Weekly formulation available-> may help with adherence
• The more anxious and agitated the patient, the lower and slower the prescribing
• More likely to require concomitant agent

• IF intolerable anxiety, insomnia, agitation, akathisia (state of agitation/distress/restlessness),
or activation occur at initiation OR discontinuation…possibly activated bipolar disorder
• Consult Mental Health
• Switch to mood stabilizer or atypical antipsychotic

(Stahl, 2017)

Fluoxetine Special Populations
• Renal Impairment: No dose adjustment; not removed by hemodialysis
• Hepatic Impairment: Lower dose OR give less frequently by 50%
• Cardiac Impairment: Safe.
• Get baseline 12 lead- ECG and repeat prn monitor for long QT
• Pregnancy: More reports of neonatal side effects
• Not generally recommended especially during first trimester
• Small risk of septal heart defects
• However, continuous treatment may be necessary; not shown harmful to fetus
• Weigh risks/benefits of treatment
• Elderly:
• lower initial dose, 10 mg/day (12.5 mg CR)
• Higher risk for SIADH
• Reduction in risk for suicidality with antidepressants compared with placebo
(Stahl, 2017, Wisconsin Association for Perinatal Care, 2015)

Venlafaxine in the treatment of PTSD
• Neuroscience-based nomenclature: Serotonin and norepinephrine reuptake
inhibitor (SN-RI)
• Dual serotonin & norepinephrine reuptake inhibitor
• Venlafaxine (Effexor) is indicated for PTSD, however, not FDA approved
• Immediate Release
• Initial dosing 25 mg 2-3 times daily
• 75-375 mg in 2-3 divided doses daily

• Extended Release (XR)
• Initial dosing 37.5 mg by mouth daily
• 75mg-225 mg by mouth daily

(Stahl, 2017; Woodall & Walker, 2022)

Venlafaxine Side Effects
• Most are immediate, but go away with time
• CNS: headache, nervousness, insomnia, sedation
• GI: nausea, diarrhea, reduced appetite

• Sexual dysfunction
• Hyponatremia
• SIADH

• Dose dependent increase in blood pressure
• Monitor blood pressures
• Lifestyle management strategies
(Stahl, 2017)

Patient education
• Take as prescribed (not PRN)
• May start seeing results between 2 weeks-12 weeks

• Plan on remaining on medication for a year to avoid rebounding effect
• Educate patient on need to taper off if wanting/needing to stop therapy
• Do not introduce OTC supplements without drug-drug interaction check

• Avoid alcohol use with sertraline, paroxetine, and venlafaxine
• Increase risk for impairment of motor and mental skills

• Prolonged QT interval (especially in high dose citalopram)
• 12 lead ECG at baseline if pre-existing cardiac disease
• Repeat 12 lead ECG during treatment and if cardiac symptoms develop
(Stahl, 2017; Woodall & Walker, 2022)

Long QT Phenomenon
• Congenital vs acquired. The QT interval on ECG correlates with the duration of
ventricular depolarization and repolarization.
• F>M. Presents with cardiac events in childhood
• Family h/o sudden cardiac death or long QT?
• Most common symptom: Syncope (10-15% first sign is death), presyncope, seizure,
cardiac arrest
• Goal of management is to prevent lethal arrhythmias: Torsade de Pointes (TdP)

• Measure QT interval on lead II or V5-6. Use whichever is longer.
• Helpful Tip: A normal QT interval should be HALF the preceding RR interval.

(Al-Akchar and Siddique, 2022)

Mayo Clinic, 2022

Serotonin and Bone Mineral Density
• Users of SSRIs are 1.61 times more likely to develop bone fractures than nonusers
• Korean population, 16 studies, > 500K subjects
• After adjusting for confounding factors in male and female non-SRI users, the risk of
subsequent low bone density was:
• 1.44-fold higher in recent users

• 1.07-fold higher in former users
• Serotonin effects on bone mineralization not well understood
• Multiple international studies ongoing

(Sunyoung et al, 2021)

Drug-Drug Interaction
Increased Risk for Serotonin
Syndrome

Serotonin Syndrome
• Unknown incidence, under-recognized
• Non-specific prodrome

• Serotonin syndrome is diagnosed clinically and requires a thorough review of
medications and a careful physical exam.
• More likely to occur following dose increase of SSRI
• Did they take something new besides prescribed SSRI?
• Intentional overdose?

• Symptoms tend to develop rapidly after exposure to the precipitating drug:
• 30% within one hour,
• 60% within 6 hours,
• and nearly all patients with toxicity developing symptoms within 24 hours of
exposure.
(Simon & Keenaghan, 2022)

Serotonin Syndrome
• Agitation is cardinal symptom

• Rapid onset of muscle rigidity and high temperature = medical emergency
• Elevated temperature is from excessive muscular activity not change in hypothalamic
temperature set point (Tylenol not helpful)
• Rhabdomyolysis-> Progression to multi-organ failure can occur in hours
• Documented drug-drug interaction tramadol-mirtazapine in elderly patients

Brown, C. H. (2010)

Serotonin Syndrome Spectrum
Severity

Neuromuscular
Excitation

Altered Mental
Status

Autonomic
Dysfunction

Presentation

50%

40%

40%

Mild

Hyperreflexia
Tremor
Myoclonus

Anxiety
Restlessness
Insomnia

Diaphoresis
Mydriasis
Tachycardia

Moderate

Opsoclonus
Spontaneous or
inducible clonus

Agitation

Hypertension
Hyperthermia (<104F)
Hyperactive BS
Diarrhea
Nausea
vomiting

Severe

Rigidity
Respiratory Failure
Tonic-Clonic Seizure

Coma
Delirium
Confusion

Severe Hyperthermia
(>/= 104 F)
Dynamic Blood
Pressure

(Wang et al, 2016)

Video Clips
• Examples of serotonin syndrome
• Symptoms of Serotonin Syndrome – YouTube
• Video of hyperreflexia and inducible clonus
• Hyperreflexia + Clonus from Serotonin Syndrome – YouTube

Sensitivity: 84% Specificity 97%
Dunkley, et al. (2003)

Serotonin Syndrome H.A.R.M.F.U.L.
• Hyperthermia
• Anticognitive- delirium, confusion
• Reflexes-hyperreflexia
• Myoclonus- jerking, twitching
• Fast Heart Rate-tachycardia

• Unconsciousness- Coma
• Loss of GI control- nausea, diarrhea
(Medicomaestro, 2022)

Drug MOA associated with Serotonin Syndrome
Decreased Serotonin Breakdown

Decreased Serotonin Reuptake

• Monoamine Oxidase Inhibitors

• SSRIs

• Antibiotics

• SNRIs

• Linezolid
• Tedizolid

• Methylene Blue

• Tricyclic Antidepressants
• Clomipramine
• Imipramine
• St. John’s Wort

• Procarbazine

• Opioids (otc: Kratom)

• Syrian Rue

• Antiepileptics
• Antiemetics
• Ondasetron (Zofran)

• Granisetron
• Metoclopramide (Reglan)

(Wang et al, 2016)

Drug MOA associated with Serotonin Syndrome
Increased Serotonin Precursors or
Agonists

Increased Serotonin Release

• Tryptophan

• CNS stimulants: Amphetamines

• Lithium

• Anorectics

• Fentanyl
• Lysergic Acid Diethylamide (LSD)

• Fenfluramine
• Dexfenfluramine

• Phentermine

• Drugs of Abuse
• Methylenedioxymethamphetamine
(Ecstasy)
• Cocaine

(Wang et al, 2016)

Drug MOA associated with Serotonin Syndrome
CYP2D6 and CYP3A4 Inhibitors
• Antibiotics: Erythromycin, Ciprofloxacin
• Antifungal: Fluconazole
• Antiretroviral: Ritonavir

(Wang et al, 2016)

Serotonin Syndrome Common Contributors
•Selective serotonin reuptake inhibitors (SSRIs), antidepressants such as citalopram (Celexa), fluoxetine (Prozac), fluvoxamine (Luvox), escitalopram
(Lexapro), paroxetine (Paxil, Pexeva, Brisdelle) and sertraline (Zoloft)
•Serotonin and norepinephrine reuptake inhibitors (SNRIs), antidepressants such as desvenlafaxine (Pristiq), levomilnacipran (Fetzima), milnacipran
(Savella), duloxetine (Cymbalta, Drizalma Sprinkle) and venlafaxine (Effexor XR)
•Bupropion (Zyban, Wellbutrin SR, Wellbutrin XL), an antidepressant and tobacco-addiction medication
•Tricyclic antidepressants, such as amitriptyline and nortriptyline (Pamelor)
•Monoamine oxidase inhibitors (MAOIs), antidepressants such as isocarboxazid (Marplan) and phenelzine (Nardil)
•Anti-migraine medications, such as carbamazepine (Tegretol, Carbatrol, others), valproic acid and triptans, which include almotriptan, naratriptan (Amerge)
and sumatriptan (Imitrex, Tosymra, others)
•Pain medications, such as opioid pain medications including codeine, fentanyl (Duragesic, Abstral, others), hydrocodone (Hysingla ER), meperidine
(Demerol), oxycodone (Oxycontin, Roxicodone, others) and tramadol (Ultram, ConZip)
•Lithium (Lithobid), a mood stabilizer
•Illicit drugs, including LSD, ecstasy, cocaine and amphetamines
•Herbal supplements, including St. John's wort, ginseng and nutmeg
•Over-the-counter cough and cold medications containing dextromethorphan (Delsym)
•Anti-nausea medications such as granisetron (Sancuso, Sustol), metoclopramide (Reglan), droperidol (Inapsine) and ondansetron (Zofran)
•Linezolid (Zyvox), an antibiotic
•Ritonavir (Norvir), an anti-retroviral medication used to treat HIV

Serotonin Syndrome Treatment
• All forms of severity recommend STOPPING serotonin source
• Requires exam to confirm
• Was it an overdose attempt?
• Moderate severity is treated in part with benzodiazepine
• Send to emergency department

Serotonin Discontinuation Syndrome
• Thought to affect 56% of patients stopping use of antidepressants
• Up to 50% of those taking antidepressants for > 6 months may experience 1 or
more symptoms
• Restart medication at previously tolerated dose and attempt slower withdrawal in
3 months.
• Often, full cessation will only be achieved following 12 months or more of a slow
taper.
• Increased success with supportive psychotherapy such as mindfulness and CBT

(Davies & Read, 2019)

Serotonin Discontinuation Syndrome
Physiological Symptoms

Psychosocial Symptoms

• Dizziness/electric shock/paranesthesia

• Irritable/anxiety/low mood

• Headaches

• Insomnia/nightmares

• Fatigue and influenza type symptoms
• GI upset (nausea, vomiting, diarrhea)
• Tremor, excessive perspiration

(Woodall & Walker, 2022)

Safe Discontinuation of Antidepressants
• Abrupt discontinuation or fast taper of SSRI or SNRI-> rebound depression
• De-prescribe slowly and cautiously for avoid serotonin discontinuation syndrome
or rebound depression

• Consider a 25% dose reduction every 4 weeks
• Maintenance use of antidepressants
• Ask at annual visit if a reasonable trial of psychotherapy has been attempted
• Is trauma-focused CBT an option instead?
• Reduce polypharmacy with aging
• Trauma focused therapy is more effective long term in PTSD treatment
(Woodall & Walker, 2022)

Insufficient Evidence
Insufficient evidence to recommend for or against the following medications as
monotherapy treatment of PTSD:
• Bupropion

• Escitalopram

• Vortioxetine

• Desipramine

• Fluvoxamine

• Buspirone

• Doxepin

• Levomilnacipran

• D-Serine

• Mirtazapine

• Duloxetine

• Nortriptyline

• Desvenlafaxine

• Trazodone

• Vilazodone

• Cyproheptadine
• Hydroxyzine
• Zaleplon
• Zolpidem
(Veterans Affairs: PTSD 101)

Medications Recommend Against
Suggest against PTSD monotherapy
treatment using Quetiapine, Olanzapine,
Citalopram, Amitriptyline, Lamotrigine,
Topiramate (poor evidence for efficacy).

Strongly Against
Strongly recommend against treating PTSD using
divalproex, Tiagabine, Guanfacine, Risperidone,
Benzodiazepines, Ketamine, Hydrocortisone, or DCycloserine as monotherapy. Lack of strong evidence for
efficacy and/or associated risks.
Strongly recommend against treating PTSD as monotherapy medication using divalproex, Tiagabine,
Guanfacine, Risperidone, Benzodiazepines, Ketamine, Hydrocortisone, D-Cycloserine

Strongly against Benzos for PTSD
• Benzodiazepine Risks in PTSD Management
• Increased Severity of PTSD
• Increased Aggression (disinhibition)

• Increased risk for Depression
• Increased risk for Substance Use
• Increased risk of Falling (elderly)
• Risk for hip fractures
• Skull fracture, bleed, TBI

• Cognitive blunting

• Difficulty withdrawing
(Veterans Affairs: PTSD 101)

Strongly Recommend Against Cannabis
Strongly recommend against treating PTSD with cannabis or its
derivatives due to lack of evidence for efficacy, + adverse
effects, and associated risks
• A third of medical marijuana requests are for the treatment of PTSD

• Some evidence shows cannabis improving symptoms in short-term,
however, long-term detrimental PTSD pathology effects

(Veterans Affairs: PTSD 101)

Prazosin to treat PTSD associated nightmares

Augmenting Therapy for PTSD

(Veterans Affairs: PTSD 101)

Recommend Against Prazosin

Raskind, 2018

Prazosin (Minipress)
• FDA approved for hypertension
• Used to treat PTSD related nightmares (not FDA approved use)
• Blocks alpha 1 adrenergic receptors to reduce noradrenergic hyperactivation
• Stimulation of central noradrenergic receptors during sleep is thought to
activate traumatic memories-> blocking this activation may reduce nightmares

• Do not prescribe if allergic to quinazolines (prazosin, doxazosin, terazosin)

(Stahl, 2017)

Prazosin (Minipress)
• Initial Dosing 1 mg by mouth at hour of sleep. Maximum dose 16 mg/day.
• Split dosing can be considered: smaller dose during daytime hours especially if
experiencing hyperarousal and re-experiencing symptoms during the day.
• Works within a few days to a few weeks
• Common ADEs: dizziness, lightheadedness, headache, fatigue, blurred vision,
nausea.
• Syncope with sudden loss of consciousness: More likely if titrated up too quickly.

(Stahl, 2017)

How’s your sleep?
• Try to determine reasons for poor quality sleep
• How long have you had poor sleep? (was if following a traumatic event?)

• What wakes them when sleeping?
• Snoring or witness apnea?
• Nocturia (number of times?)
• Pain (what part of body?)
• Restless legs?
• Bad dreams?

• What has been tried in the past to improve sleep?
• Any history of being a shift worker?
• Be sure to review, provide education or referrals to support sleep hygiene.

VA National Center for PTSD; Key Recommendations

VA National Center for PTSD; Key Recommendations

Up To Date, 2022

Up To Date, 2022
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