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PTSD 

ÅA. Trauma 

ÅB. Fear, Helplessness, Horror 

ÅC. Re-experience 

ÅD. Avoidance/Numbing 

ÅE.  Hyper-arousal 

ÅF. 1 month 

ÅD. Distress/impairment 



Comparison of the Three PTSD Symptom Groups in Symptom Distress and Impairment. 

______________________________________________________________________________________  

 

   PTSD-1 PTSD-2 PTSD-3 

______________________________________________________________________________  

 

Measures        

      F or X2   p 

    ____________________________________________________

  

 

Distress of Symptoms  1.54(0.9) 1,2 2.39(1.0) 1 2.57(1.1) 2 4.30  .019 

 

Social Impairment  0.54(0.8) 1,2 1.52(1.1) 1 1.79(1.1) 2 5.67  .006 

 

School Impairment  0.69(0.9) 1,2 1.76(1.3) 1 2.14(1.2) 2 5.38  .008 

 

Developmental Impairment  0.38(0.8) 0.91(1.2) 1.29(1.1)  2.36  .106 

 

Overall Impairment  3.15(2.0) 1,2 6.64(3.4) 1 7.79(3.0) 2 9.06 <.001 

 

Reaction Index Score  26.14(9.2)  35.59(12.7)  33.86(18.1) 2.16  .126 

 

% Meeting Criteria F  64.31,2 91.31 100.02 8.96  .011 

________________________________________________________________________ 

Note: Like superscripts denote significant differences (p<.05) on Fishers post hoc test or  

paired X2. 

 

 



Agenda 

ÅRationale for biological interventions 

 

ÅPharmacology in pediatric anxiety 

 

ÅLimitations on trials in pediatric PTSD 

 

ÅFocus on developmental approach 



Findings - Neurobehavioral 

ÅComorbidity 

ïDepressive Disorder NOS (12.3%) 

ïMajor Depressive Disorder (10.5%) 

ïADHD (10.5%) 

ïSpecific Phobia (8.8%) 

ïSeparation Anxiety disorder (7%)  

ïSocial Phobia (7%)  



Neural Circuitry in PTSD 

ÅSenses 

ÅBrainstem 

ÅAnterior Cingulate Gyrus/Medial Prefrontal 

Cortex/Orbitofrontal cortex 

ÅHippocampus 

ÅAmygdala 



Fear Systems 

ÅHPA Axis 

ÅCatecholaminergic System 

ÅSeratonergic Function 

ÅNeuropeptide systems 

ÅHPT Axis 

ÅImmunology 



Establishing a Rationale for Biological Treatments of 

Pediatric Stress Related Conditions: 

Hormonal/Autonomic/NT Interactions 

    PFCGaba 

H MC     Acrf, Gaba 

H PVN, GC              CRF 

P crf1,crf2 (Urocortin), POMC   LC Sympathetic      

            ACTH, B-endorphin  RN Seratonergic 

A 
         

      Carrion, 2003 



 Cortisol Results  at Time 1 
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Slopes of cortisol on posttraumatic stress disorder symptoms as a function 

of the time since the most recent trauma; an interaction effect. 
 

Weems and Carrion 2007 Journal of Traumatic Stress 



Processing a Traumatic Event 



ELSRC, CIBSR and Lucas 
Center 



MRI Simulator 

ÅMimics sights and 

sounds of the real 

scanner 

 

 

ÅPotentiometer 

monitors head 

movement and 

provides feedback  

 

 



Brain Development in PTSD 

ÅMRI Acquisition: 

ï1.5/3.0 Tesla G.E. Signa Scanner 

ïCoronal, three-dimensional, series 

ï124   1.5 mm. Contiguous slices 

ÅMRI Processing: 

ïBrainImage v5.x (Reiss, 1998-2005) 

 



Skull Stripping 

Unstripped Stripped 



Tissue Segmentation 

White Gray CSF 



Spatial Alignment 



Approaching the Prefrontal 

Cortex 

 



PFC Studies  

Study Carrion et al, 2010 Richert et al., 2006 De Bellis et al., 2002 De Bellis et al., 1999a 

Experimental Group 

Size 
30 23 28 44 

Sex (% male/female) 67/33 57/43 50/50 57/43 

Diagnosis (% 

PTSD/PTSS) 
30/70 52/48 100/0 100/0 

Type of Trauma (% 

physical 

abuse/witnessing 

violence/sexual abuse) 

63/53/20 37/40/20* 7/46/64 39/75/77 

Age 10-16, mean 13.2 7-14, mean 11.0 4-17, mean 11.5 6-17, mean 12.2 

Tanner Stage 3.3 2.2 2.4 2.6 

IQ (full scale) - Clinical 

group 
110.1 N/A 112.6 101.7 

Socioeconomic Status 

(median household 

income) 

50,000-75,000 31,000-76,000 37.82 (HF)* 33.1 (HF) 

MRI Type (tesla) 3.0 T 1.5 T 1.5 T 1.5 T 

Analysis 

Divided PFC into 8 

regions (right/left dorsal, 

superior, inferior, ventral) 

Divided PFC into 4 

regions (dorsal, middle-

superior, middle-inferior, 

ventral) 

No divisions No divisions 

Experimental Group 

Finding 

Decreased left ventral 

and left inferior PFC gray 

matter 

Increased middle-inferior 

and ventral PFC gray 

matter 

Decreased total PFC and 

PFC white matter 
No significant differences 



PFC and Cortisol  

Å45 youth (15 HC) aged 10-16 years ï imaging 

Å33 youth aged 10-16 years ï salivary cortisol 

ÅResults:    

ïYouth with PTSS had significantly decreased total brain tissue and 

total cerebral gray volumes in comparison to healthy controls.  

ïWhile controlling for total cerebral gray volume, the PTSS group 

demonstrated decreased left ventral and left inferior prefrontal gray 

volumes.  

ïA significant negative association was found between pre-bedtime 

cortisol levels and left ventral PFC gray volumes for the full 

sample.   
                                                                         Carrion et al. Biological Psychiatry, 2010. 

 



GoNo-Go Experimental Design 

(i.e. Response-Inhibition) 

Press for Every

Letter Except X

(Experimental)
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FMRI Findings for Response 

Inhibition.  Carrion et al. 2008 Depression and Anxiety 



Correlation of Insula Activation with 

PTSD symptom severity 





Background 

Å Adult PTSD  - reduced hippocampal volume, mostly. 

Å Pre-clinical studies show receptor neurotoxicity by GC (Sapolsky) 

Å A study on combat-related PTSD, however, suggests that a smaller 

hippocampus may be a risk factor for PTSD (Gilbertson et al., 2002). 

Å No cross-sectional hippocampal volumetric differences in children 

(Carrion et al., 2001; DeBellis et al., 1999, 2002).  

Å One longitudinal developmental study (DeBellis et al., 2001) found no 

evidence of hippocampal atrophy when comparing children with 

maltreatment-related PTSD and controls.  

Å Another longitudinal study from our laboratory, however, found 

hippocampal volume reductions developing after 12ï18 months to be 

associated with high levels of cortisol within the maltreatment-related 

PTSS group (Carrion, Weems, & Reiss, 2007). 



Summary of Correlations Between Hippocampal 

Change,  Time 1 Cortisol Levels, and Time 1 

PTSD Symptom Severity 

    Total  PTSD  Hyperarousal  Cortisol 

Å Left hippocampal time 1   0.05 0.34    0.29 

Å Right hippocampal time 1  0.29  0.56b   0.37 

Å Left hippocampal time 2  0.03  0.18    0.53c 

Å Right hippocampal time 2  0.13  0.32   0.35 

Å Simple right hippocampal change  0.58c  0.68d   0.48c 

Å Residualized right hippocampal  

Å change    0.46c      0.46c   0.50c 

Å Simple left hippocampal change  0.17  0.38   0.14 

Å Residualized left hippocampal  

Å change    0.24  0.16   0.40e 

 

Å a Correlations with cortisol are Spearman rank-order correlations. 

Å b Not significant with a directional test. 

Å c P.05. 

Å d P.01.            Carrion, Weems, Reiss 2007  Pediatrics 

Å e P.08, 1-tailed. 

 



Right hippocampal activation during encoding predictive of retrieval accuracy. r.hip: right hippocampus; 

CI: contrast estimate derived from encoding > control  



Left and right hippocampal activation during retrieval found to be greater in the HC group compared to 

the PTSS group.  Clusters are overlaid upon a standardized template brain in an axial view  

(left: z  = -18) and a coronal view (right: y = -20). 



Percentage of total voxels within the right hippocampus activated (p < .05) when comparing 

retrieval versus the control condition in the HC and PTSS group.  



Responses to Facial Expression  



ANGRY PTSS>HC: 

L hippocampus p=.002 

R amygdala  p=.002 

(Trend R insula p=.014) 

FEARFUL HC>PTSS 

R visual cortex (BA 19) p=.004 

(Trend: L medial PFC p=.018) 

HAPPY PTSS>HC: 

L hippocampus p=.004 

R STG p=.005 

(trend: L inferior parietal p=.011) 

SAD PTSS>HC: 

R STG p=.007* 

R amygdala p=.007* 

(trend: L thalamus p=.012) 

NEUTRAL PTSS>HC: 

L thalamus p=.003 

(trend: R amygdala p=.013) 

(trend: L hippocampus p=.013) 



PFC activation when watching fearful faces 



Amygdala Early Activation when 

watching angry faces 



Strengthening the Child: 

Improving Brain Function 



Adrenergic/Dopaminergic  
ÅFrontal lobe activation. 

ÅStress exposure enhances dopamine turnover. 

ÅAlpha-2-Agonists: Clonidine(D0.05-0.4mg/d) 

Guanfacine(D0.5-4mg/d) and beta antagonists: 

Propranolol(D10-150) help reduce sympathetic 

tone (hyperarousal, impulsivity). 

ÅReserve atypical neuroleptics: Risperidone (5HT2 

and D2 antagonist; alpha 1,2, H1 agonist  D1mg-6mg) for psychosis, 

aggression and  SIB. 



Seratonergic System 
ÅFirst-line Rx Tx for pediatric anx/dep. Delayed 

disinhibition of 5-HT neurotransmission 
resulting in more 5-HT being released from the 
axon terminal. 

ÅCitalopram-10/20 10/40 mg/d 

Å*Fluvoxamine-D50/100 50/200 

ÅFluoxetine-5/20 10/60 

Å*Sertraline-D25/100 50/200 

ÅParoxetine - FDA Advisory* 

 



Atypical Antidepressants 
    SE  NE  DA 

Venlafaxine --  --  - 

Uptake Inhibition  D18.75/75; 37.5/150 mg/d (Manuf. Advisory)* 

Nefazodone -- 
Blocks 5HT2/5HT Uptake Inhibition  D100/300; 200/600 

Mirtazapine --  -- 
Central presynaptic alpha 2 antagonist 15/45 

Buproprion   --  -- 
Unknown D75/250; 75/400 



SSRIs in Children Advisory 
Sood, Geller and Geller 2004 

Å1990ôs - anecdotal case reports on suicidal 

ideation and behavioral activation 

ÅMay 2003 - data submitted to FDA from 

placebo controlled trials suggesting increase 

risk of ñpossibly suicide relatedò events and 

ñsuicide attemptsò in pediatric patients 

taking paroxetine for MD. No suicides 

reported. 



SSRIs in Children Advisory 

ÅMHRA - contraindication of paroxetine in 

pediatric MD. 

ÅFDA- advised against paroxetine and began 

investigating all pediatric antidepressant 

use. 

ÅAugust 2003- Venlafaxineôs manufacturer 

included in its label reports of hostility and 

suicidality in pediatric trial data; not 

recommended in depressed children. 



SSRIs in Children Advisory 

ÅDecember 2003-MHRA added pediatric 

contraindications to venlafaxine, sertraline, 

citalopram, and escitalopram.  Fluoxetine 

was considered the only SSRI with a 

favorable risk-benefit profile for pediatric 

depression. 

ÅFebruary 2, 2004 - FDA public hearing:  
www.fda.gov/ohrms/dockets/ac/04/briefing/4006b 1.htm 



SSRIs in Children Advisory 

ÅJanuary 2004 - ACNP report: SSRIs do not 

increase suicidal thoughts or attempts in 

youth. 

ïMore than 2,000 cases, including all published 

clinical trial data, unpublished data and data 

reported to MHRA. 

ïExecutive Summary:  

www.acnp.org/exec_summary.pdf 



SSRIs in Children 

Recommendations 

ÅMonitor Suicidality 

ÅRule out bipolar depression 

ÅMinimize side-effects (nausea,diahrrea, appetite changes, 

headaches, restlessness, tremor, and changes in sleep) 

ÅPrevent drug interactions 

ÅAvoid withdrawal 



GABA/Benzodiazepine System 

ÅInescapable shock cause increase 

benzodiazepine receptor binding in animal 

models. 

ÅClonazepam(D0.25-2mg/d): Panic related anxiety. 

ÅSerious side effects: disinhibition, sedation, 

irritability. 

 



Opioid System 

ÅEndogenous opioids increase with stress. 

ÅDecreases LC firing rate. 

ÅOpiate antagonist: Naltrexone (0.5-2mg/kg/d)- 

used to decrease a suspected hyper-release 

of opioids in SIB and substance abuse. 



Anxiety 

ÅGAD/SAD/SoP/PD   

ïSSRI 

ïBenzodiazepines (Initial Tx Phase) 

ïKeller et al, 2001: Sertraline (DB, PC, 5-17y.o. 

GAD) 50mg/d 

ïRUPP Anxiety Study Group: Fluvoxamine 

(DB,PC, 128 children) 

 

ïPTSD RSCH EXTREMELY LIMITED 



Background Methods Results Discussion 

G
o

a
ls

 1 

2 

3 

4 

Review pharmacotherapy trials and reports in pediatric 

PTSD in sufficient detail to inform audience of 

 
Studiesô 

strengths and 

limitations 

 

Generalizability 

of results 

 

Validity of 

conclusions 

 

Segregate reports into developmental stages 

 
ñpreschool 

ageò 

(<6 years 

old) 

 

ñschool ageò 

(7-10 years 

old) 

 

ñadolescentsò 

(11-19 years 

old) 

 Provide a resource to clinicians considering 

pharmacotherapy 

 

Identify high value areas of future research for 

investigators 

 



Background Methods Results Discussion 

M
e

th
o

d
s
 Computerized literature search using PubMed 

Started with broad search terms: 

 ñPTSDò, ñposttraumatic stress disorderò, 

 ñpediatricò, ñchildrenò, ñadolescentsò, 

 ñpharmacotherapyò, ñpsychopharmacologyò 

Narrowed down into: 

 Drug classes and specific medications 

(ñSSRIò, ñpropanololò) 

Also identified and reviewed pertinent texts in 

fields of: 

Å child and adolescent psychiatry 

Å PTSD 

Å pharmacology 



Background Methods Results Discussion 

Antidepressants 

Selective Serotonin Reuptake Inhibitors (SSRIs) 

Tricyclic Antidepressants (TCAs) 

Other Antidepressants 

Antiadrenergics 

a1 antagonists 

a2 agonists 

Beta blockers 
Mood Stabilizers 

Atypical Antipsychotics 

Benzodiazepines 

Other Agents 
Opiates 

Cyproheptadine 



Background Methods Results Discussion 

Antidepressants 

Selective Serotonin Reuptake Inhibitors (SSRIs) 

Tricyclic Antidepressants (TCAs) 

Other Antidepressants 

Antiadrenergics 

a1 antagonists 

A2 agonists 

Beta blockers 
Mood Stabilizers 

Atypical Antipsychotics 

Benzodiazepines 

Other Agents 
Opiates 

Cyproheptadine 



Background Methods Results Discussion 

Selective Serotonin Reuptake Inhibitors  

SSRIs function to block serotonergic reuptake via the 

serotonin transporter (SERT) and reduces sensitivity of 

somatodendritic and terminal 5-HT1A autoreceptors 

Serotonic dysregulation implicated in the presence of 

Aggression 
 

Impulsivity 
 

Depression 
 

Anxiety 
 

Suicidal 

Behaviors 
 

Sleep Disruption 
 

Symptoms which also may be related to serotonin 

Panic Attacks 

 

Flashbacks 

 

Dissociative Symptoms 



Background Methods Results Discussion 

-Used widely to treat PTSD and other psychiatric 

conditions in adults and children 

-Known to be well-tolerated and generally safe 

-Established efficacy broadly across mood and anxiety 

spectrum disorders 

Selective Serotonin Reuptake Inhibitors  

FDA Indications 

Exist in some depressive and anxiety disorders for 

fluoxetine, sertaline, fluvoxamine, and escitalopram in 

ages as low as 6 years old 

 

Exist for sertraline and paroxetine only in adult PTSD 
 



Background Methods Results Discussion 

Selective Serotonin Reuptake Inhibitors  

ÅNot reported in literature 
Preschool 
Age (<6 

years old) 

ÅRobb (2010) 
School Age 
(7-10 years 

old) 

ÅRobb (2010) 

ÅCohen (2007) 

Adolescents 
(11-19 years 

old) 



Background Methods Results Discussion 

Selective Serotonin Reuptake Inhibitors  
[Sertraline] 

Robb, et al. (2010) 

Å Multicenter placebo-controlled RCT 

Å N=131 (67 treatment, 62 placebo) 

Å 6-17 year olds (39 6-11 year olds, 28 12-17 year olds) 

Å Dosage: 50-200mg/d 

Å Child subgroup: mean 96.2mg/d +/- 48.8mg 

Å Adolescent subgroup: mean 114.8mg/d +/- 52.1mg 

Å Male:Female ratio 1:1 in child subgroup, 1:3 in adolescent subgroup 

Å 7+ types of trauma 

Å Treated for 10 weeks 

Å Measures: UCLA PTSD-RI, CSDC 

Å Improvement in both groups but no differences observed between 

groups 

Å Considered negative trial for efficacy in treatment of pediatric PTSD 



Background Methods Results Discussion 

Selective Serotonin Reuptake Inhibitors  
[Sertraline] 

Cohen (2007) 

Å RCT, TF-CBT+Sertraline vs TF-CBT+placebo 

Å N=24 (12 in each study arm) 

Å 10-17 year olds (5 10-11yo, 10 12-14yo, 7 15-17yo) 

Å All females suffering sexual abuse trauma 

Å Dosage: 50-200mg/d (mean 150mg/d) 

Å Treated for 12 weeks 

Å Measures: CPSS 

Å Significant improvements in both groups but no difference between 

groups 

Å Inadequately powered study due to FDA black box warning 

Å Also considered negative trial for efficacy in treatment of pediatric 

PTSD 



Background Methods Results Discussion 

Selective Serotonin Reuptake Inhibitors  
[Citalopram] 

Seedat (2001) 

Å Open label trial ï citalopram monotherapy 

Å N=8 (Male:Female ratio 1:7) 

Å Mean age: 14.8 years 

Å Dosage: 20mg/d fixed 

Å Broad exposure to trauma types, 5/8 with multiple exposures 

Å Treated for 12 weeks 

Å Measures: CAPS-CA, CGI 

Å Reduction in CAPS-CA total scores by 38% (p<0.01) 

Å Subscales also showed reduction 

Å Re-experiencing (p<0.001) 

Å Avoidance (p<0.0001) 

Å Hyperarousal (p<0.001) 

Å CGI results show significant improvements (p<0.004) 

Å Depression also assessed, but no statistically significant improvements 



Background Methods Results Discussion 

Selective Serotonin Reuptake Inhibitors  
[Citalopram] 

Seedat (2002) 
Å Open label trial ï citalopram monotherapy 

Å N=24 (Male:Female ratio 1:2) 

Å 10-18 year olds (mean age 14.3 years) 

Å Dosage: 20-40mg/d (mean 27.9 mg/d +/- 9.95mg) 

Å Trauma exposure predominately sexual, witnessed violence also 

common trauma 

Å Treated for 8 weeks 

Å Measures: CAPS-CA, CGI 

Å Reduction in CAPS-CA total scores by 54% (p<0.001) 

Å Subscales also showed reduction (Re-experiencing, avoidance, and 

hyperarousal all p<0.001) 

ÅCGI results show overall improvement (p<0.001) 

Åincludes 16 responders and 8 nonresponders (5 showing mild 

improvement, 3 showing mild worsening) 

Å 50% comorbid MDD 



Background Methods Results Discussion 

Tricyclic Antidepressants (TCAs) 
Å Mechanisms related to serotonin- and norepinephrine-reuptake 

inhibition 

Å Secondary effects on pre- and post-synaptic receptors and 

downstream effects on other neurotransmitter systems 

Å TCAs variable block receptors of acetycholine, alpha1, and H1, 

explaining frequently unpleasant side effects 

Å FDA approval for adults in Major Depressive Disorder and some 

anxiety disorders 

Å However, considered at best as third-line agents due to concerns: 

Ådrug-drug interactions 

Å potential cardiac effects 

Å need for close monitoring of serum drug levels 

Å side effects 

ÅTCAs highly lethal in overdose 

Å Only FDA-approved indications are imipramine for enuresis (6+ years 

old) and clomipramine for OCD (10+ years old) 

Å Findings in adult studies with TCAs in PTSD have been disappointing 

 

 



Background Methods Results Discussion 

Tricyclic Antidepressants (TCAs) 

ÅRoberts (1999) 
Preschool 
Age (<6 

years old) 

ÅRoberts (1999) 
School Age 
(7-10 years 

old) 

ÅRoberts (1999) 
Adolescents 
(11-19 years 

old) 



Background Methods Results Discussion 

[Imipramine] 

Roberts (1999) 
Å Open label trial ï Imipramine vs chloral hydrate 

Å N=25 (Male:Female ratio 14:11) 

Å 2-19 year olds (mean age 8 years, SD 6 years) 

Å Dosage 

Å Imipramine: 1mg/kg/night up to 100mg 

Å Chloral hydrate: 25 mg/kg/night, up to 500mg 

Å Burn trauma 

Å Treated for 7 days 

Å Measures: Custom structured review (unvalidated assessment tool) 

Å 10 of 12 patients receiving imipramine had half to full remission of ASD 

symptoms as well as improved sleep and reduction of 

flashbacks/nightmares 

Å 5 of 13 responded well to chloral hydrate 

Å 7 of 9 chloral hydrate nonremitters had excellent response upon 

subsequent imipramine treatment 

Tricyclic Antidepressants (TCAs) 



Background Methods Results Discussion 

Other Antidepressants 

ÅNo reported trials 
available 

Preschool 
Age (<6 

years old) 

ÅGood and Peterson (2001) 
School Age 
(7-10 years 

old) 

ÅDomon and Anderson 
(2000) 

Adolescents 
(11-19 years 

old) 



Background Methods Results Discussion 

Å Other classes of antidepressants without approval for use in PTSD 

but indicated for use in other psychiatric conditions in adults and used 

off-label in children 

Å Includes serotonin-norepinephrine reuptake inhibitors (SNRIs), 

monoamine oxidase inhibitors (MAO-Is), noradrenergic-

dopaminergic antidepressants, and others 

ÅTwo reports exist for other antidepressants used in pediatric 

population 

ÅMirtazapine, central alpha2-antagonist, which increases 

norepinephrine release and indirectly increases synaptic serotonin 

Å Nefazodone, 5-HT2A/2C antagonist at postsynaptic receptors 

ÅMay also be an antagonist at 5-HT1A receptors, and appears 

to weakly block serotonin reuptake 

Å Manufacturer of Serzone (nefazodone) voluntarily withdrew 

this agent from U.S. market in 2004 due to concerns of rare 

but potentially lethal cases of hepatoxicity 

Å Remains available generically but rarely used in children 

 

Other Antidepressants 



Background Methods Results Discussion 

[Mirtazapine] 

Good and Peterson (2001) 

Å Case report ï Mirtazapine adjunct to fluvoxamine 

Å One female 

Å 8 years old 

Å Dosage: 7.5mg/night added to fluvoxamine 

Å Sexual trauma, re-triggered by an invasive medical exam 

Å Treated for 4 weeks 

Å Measures: Clinical observation 

Å Cessation of dissociation 

Å Improved food intake 

Å Moderate improvement of anxiety 

Other Antidepressants 



Background Methods Results Discussion 

[Nefazodone] 

Domon and Anderson (2000) 

Å Described treatment in a ñLetter to the Editorò 

Å Nefazodone monotherapy 

Å Details of the trial sparse 

Å Dosage: 

Å Mean effective dose: 400mg/d with split dosing 

Å Maximum dose: 600mg/d 

Å Describe patients as ñfeeling betterò 

Å Clinicians state patients subsequently more 

engaged in therapy 

Other Antidepressants 



Background Methods Results Discussion 

Antidepressants 

Selective Serotonin Reuptake Inhibitors (SSRIs) 

Tricyclic Antidepressants (TCAs) 

Other Antidepressants 

Antiadrenergics 

a1 antagonists 

A2 agonists 

Beta blockers 
Mood Stabilizers 

Atypical Antipsychotics 

Benzodiazepines 

Other Agents 
Opiates 

Cyproheptadine 



Background Methods Results Discussion 

Alpha1 Antagonists 

 

ÅNo reports exist 
Preschool 
Age (<6 

years old) 

ÅNo reports exist 
School Age 
(7-10 years 

old) 

ÅBrkanac (2003) 

ÅStrawn (2009) 

Adolescents 
(11-19 years 

old) 



Background Methods Results Discussion 

[Prazosin] 

 Brkanac (2003) 

Å Case report ï Prazosin augmenting mirtazapine 

Å One female 

Å 15 year old 

Å Dosage: 5mg/night Prazosin added to mirtazapine 45mg/night 

Å Trauma associated with neglect as well as chronic physical 

and sexual abuse 

Å Treated for 3 months 

Å Measures: patient report and clinician observation 

Å Improved sleep stability 

Å Cessation of nightmares 

Å ñglobal clinical improvementò 

Å Follow up 4 weeks later with continued success 

Alpha1 Antagonists 

 



Background Methods Results Discussion 

[Prazosin] 

 Strawn, et al. (2009) 

Å Case report ï Prazosin monotherapy 

Å One female 

Å 16 year old 

Å Dosage: 2mg/night 

Å Trauma associated being victim of armed robbery, including gun 

fired over head 

Å Treated for 1 month 

Å Measures: CAPS 

Å CAPS total score changed from 67 to 40 

ÅSubscales also show improvement 

Å Re-experiencing (20 to 6) 

Å Hyperarousal (29 to 14) 

Å Avoidance subscale showed no improvement (instead increased 

from 18 to 20) 

 

Alpha1 Antagonists 

 



Background Methods Results Discussion 

Alpha 2 adrenergic 

agonists 

 
ÅHarmon (1996) 

Preschool 
Age (<6 

years old) 

ÅHorrigan (1996) 

ÅPerry (1994) 

School Age 
(7-10 years 

old) 

ÅPerry (1994) 
Adolescents 
(11-19 years 

old) 



Background Methods Results Discussion 

[Clonidine] 

 Harmon (1996) 

Å Applied transdermal patch formulation of Clonidine 

Å Administered in an open label format 

Å N=7 

Å 3-6 year olds 

Å Dosage: 0.1-0.2mg/24h 

Å Trauma associated with physical and sexual abuse, neglect 

Å Children in adoptive/foster care settings 

Å Treated for 3-4 weeks 

Å Measures: Clinical observation 

Å Improvements in all patientsô insomnia, hyperarousal, and 

aggression 

Alpha Agonists 

 



Background Methods Results Discussion 

[Guanfacine] 

 Horrigan (1996) 

Å Case report ï Guanfacine adjunct to weekly outpatient 

psychotherapy 

Å One female 

Å 7 years old 

Å Dosage: 0.5mg/night 

Å Trauma associated with physical abuse, witnessed domestic 

violence (leading to foster care placement) 

Å Treated for 7 weeks 

Å Measures: patient report in clinical interview 

Å Improved sleep stability and cessation of nightmares 

Alpha Agonists 

 



Background Methods Results Discussion 

[Clonidine] 

 Perry (1994) 

Å Open label ï Clonidine plus usual care 

Å N=17 (Male:Female ratio 13:4) 

Å Ages 6-14 (mean age: 10.2 years) 

Å Dosage: 0.1-0.3mg 

Å Trauma undisclosed 

Å Treated for 4 weeks 

Å Measures: PSAS 

Å Reduction of hyperarousal and behavioral 

impulsivity 

Å Improvements in mood, anxiety, and concentration 

Alpha Agonists 
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Beta-blockers 

 

ÅFamularo (1998) 

ÅSharp (2010) 

Preschool 
Age (<6 

years old) 

ÅFamularo (1998) 

ÅSharp (2010) 

School Age 
(7-10 years 

old) 

ÅNugent (2010) 
Adolescents 
(11-19 years 

old) 



Background Methods Results Discussion 

[Propranolol] 

 Famularo (1998) 

Å Open label  in off-on-off design 

Å Propranolol adjunctive to psychotherapy 

Å N=11 (Male:Female ratio 4:7) 

Å Ages 1-11 years (mean age: 8.5 years) 

Å Five 1-5 year olds, Six 6-11 year olds 

Å Dosage: 0.8-2.5mg/kg/d 

Å Trauma associated with physical and sexual abuse 

Å Treated for 4 weeks plus 1 week taper 

Å Measures: CPTSD-RI 

Å 8 of 11 patients had good response, especially with intrusion 

and hyperarousal 

Å Mean score differences between time points: p<0.0005 

Beta-blockers 
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[Propranolol] 

 Sharp (2010) 

Å RCT ï propranolol vs placebo 

Å Retrospective study from pediatric burn center 

Å Chart review of information merged from placebo-controlled RCT unrelated 

to PTSD/ASD 

Å N=363 (Male:Female ratio 7:3) 

Å Age range not reported 

Å Mean age: 6 years 

Å Dosage: Mean 4mg/kg/d 

Å Trauma associated with burn injuries greater than 40% of total body surface 

area 

Å Treated for 4 weeks 

Å Measures: ñAcute Stress Disorder Checklistò 

Å No difference between groups in incidence of ASD  

Å Treatment: 8%, No Treatment: 5% 

Å Study determined negative trial 

Beta-blockers 
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[Propranolol] 

 Nugent, et al. (2010) 

Å RCT ï propranolol vs placebo 

Å Screen patients of accidental trauma in pediatric emergency room with 

Screening Tool for Early Predictors of PTSD 

Å N=29 (Male:Female ratio 3:4) 

Å 14 treatment group 

Å 15 given placebo 

Å 10-18 year olds (mean age: 15 years) 

Å Dosage: 2.5mg/kg/d (maximum daily dose: 40mg twice daily) 

Å Treated for 10 days plus 5 day taper 

Å Measures: CAPS-CA 

Å No difference between groups at 6 weeks, either in PTSD criteria or 

subthreshold symptoms 

Å 6 of 14 in treatment group had poor adherence 

Å Analysis of remaining 8 patients found females to have increased PTSD 

symptoms (p>0.05) 

Beta-blockers 
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Antidepressants 

Selective Serotonin Reuptake Inhibitors (SSRIs) 

Tricyclic Antidepressants (TCAs) 

Other Antidepressants 

Antiadrenergics 

a1 antagonists 

A2 agonists 

Beta blockers 
Mood Stabilizers 

Atypical Antipsychotics 

Benzodiazepines 

Other Agents 
Opiates 

Cyproheptadine 
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Mood Stabilizers 

 Å Kindling theory of PTSD is an idea originated in epilepsy research 

Å Suggests that stimulation (e.g. trauma)ðespecially if 

repeatedï of the hippocampus and amygdala kindle limbic nuclei 

Å Recurrent intrusive memories may result, re-stimulating the 

limbic system 

Å Neural changes may occur, leading to further lowering of 

thresholds for re-experiencing 

Å Positive feedback loop could trigger other biological systems and 

pathways, facilitating development of other PTSD symptoms and 

comorbid conditions  

Å Antiepileptics have thus been reported for use in adult PTSD 

including divalproex, lamotrigine, tiagabine, topiramate, 

carbamazepine, levetiracetam, phenytoin, gabapentin, and 

vegabatrin 

Å Used ñoff-labelò in pediatric bipolar disorder, and have FDA 

indications for seizure control in children as young as 2 years old  
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Mood Stabilizers 

 

ÅNo trials reported 

Preschool 
Age (<6 

years old) 

ÅLooff (1995) 

School Age 
(7-10 years 

old) 

ÅLooff (1995) 

ÅSteiner (2007) 

ÅStaller (2005) 

Adolescents 
(11-19 years 

old) 
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[Carbamazepine] 

Looff, et al. (2010) 

Å Carbamazepine trial in addition to concomitant treatment of comorbid 

conditions 

Å Wrote ñLetter to the Editorò 

Å N=28 (Male:Female ratio 4:3) 

Å 8-17 year olds 

Å Dosage: 300/1200mg/d 

Å Target serum level: 10-11.5ug/mL 

Å Treated for 17-92 days (mean time: 35 days) 

Å Measures: clinical observation 

Å 22 of 28 experienced full remission of PTSD symptoms 

Å Remaining 6 had good response but continued intrusive nightmares 

Å Very high rates of comorbidity 

Å Concurrent meds include methylphenidate, clonidine, fluoxetine, 

setraline, and imipramine 

Mood Stabilizers 
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[Divalproex Sodium] 

Steiner (2007) 

Å RCT ï Divalproex ñhigh doseò vs ñlow doseò 

Å Utilizes data from a previous study 

Å Adolescent males in youth detention center 

Å Placebo condition not approved 

Å N=12 

Å Mean age: 15.9 years old 

Å Dosage: 

Å High dose: 500-1500mg/d (serum: 71.5ug/mL) 

Å Low dose: 250mg/d (serum: 15.6ug/mL) 

Å Treated for 7 weeks 

Å Undisclosed trauma 

Å Measures: CGI 

Å ñHigh doseò led to fewer symptoms of avoidance (p=0.05), intrusion 

(p=0.06), and hyperarousal (p=0.08) relative to ñlow doseò 

Mood Stabilizers  
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Antidepressants 

Selective Serotonin Reuptake Inhibitors (SSRIs) 

Tricyclic Antidepressants (TCAs) 

Other Antidepressants 

Antiadrenergics 

a1 antagonists 

A2 agonists 

Beta blockers 
Mood Stabilizers 

Atypical Antipsychotics 

Benzodiazepines 

Other Agents 
Opiates 

Cyproheptadine 
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Atypical Antipsychotics 

 Å Atypical = second-generation 

Å Heterogeneous class of drugs 

Å Varying potency of D2/5-Ht2 antagonism 

Å Individual medications affect different receptor subtypes for transmissio 

Å Blocking H1, alpha1, and M-1 receptors causes sedation ï assists in 

alleviating insomnia, sleep fragmentation, and nightmares in PTSD 

Å May also possess mood stabilizing or antidepressant properties 

Å Adults with PTSD RCT using olanzapine or risperidone as augmenting 

agents have shown mixed results 

Å Indications 

Å Adults: primarily for psychotic or mood disorders 

Å Children: FDA approval common for many similar diagnoses in 

patients as young as 10 years old 

Å Risperidone indication: irritability in autistic children 5+ years old 
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Atypical Antipsychotics 

 

ÅMeighen (2007) 

Preschool 
Age (<6 
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ÅHorrigan (1999) 
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Adolescents 
(11-19 years 
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[Risperidone] 

Meighen, et al. (2007) 

Å Case series ï Risperidone adjunctive to usual care 

Å N=3 (Male:Female ratio 1:2) 

Å Treated for 25-42 months 

Å Given diagnosis of ASD 

Å Dosage: 0.5mg-1.75mg/d 

Å Opiates included in routine meds 

Å  Trauma associated with severe thermal burns, parental 

abuse and neglect 

Å Measures: Clinical observation 

Å Rapid reduction of ASD symptoms: avoidance, intrusion 

and hyperarousal symptom clusters 

Atypical Antipsychotics 
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[Risperidone] 

Horrigan (1999) 

Å Open label trial 

Å N=18 (all males) 

Å Mean age: 9.28 years 

Å Treated for 16 weeks 

Å Variable, dosed effect (mean dose: 1.37mg/d) 

Å Trauma associated with physical and sexual abuse 

Å Measures: CGI 

Å 50% with significant improvement, 22% with 

moderate improvement, 11% with mild improvement 

Å High rates of psychiatric comorbidity 

Atypical Antipsychotics 
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[Risperidone] 

Keeshin (2009) 

Å Case report ï Risperidone adjunctive to divalproex and clonidine 

Å One male 

Å 13 years old 

Å Treated for 10 months 

Å Dosage: 0.5mg BID 

Å VPA serum level 112mg/dL, Clonidine 0.15mg/night 

Å Trauma associated with sexual abuse and neglect 

Å Measures: Clinical interview, patient and caregiver reports 

Å Decreased intrusion, flashbacks, hypervigilance by Day 2 

Å Cessation of nightmares and insomnia 

Å Cessation of previously recurrent hospitalizations for aggression 

at 10 months f/u, ñminimal PTSD symptomsò 

 

Atypical Antipsychotics 
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[Quetiapine] 

Stathis (2005) 

Å Case series ï Quetiapine monotherapy 

Å N=6 (all male) 

Å Aged 15-17 years old 

Å From Australian youth detention center 

Å Treated for 6 weeks 

Å Dosage: 50-200mg/d 

Å Trauma type undisclosed 

Å Measures: TSCC 

Å Decrease in TSCC T scores: 

Å PTSD (p<0.01) 

Å Dissociation (p<0.01) 

Å Anger (p<0.05) 

Å Depression (p<0.01) 

Å Anxiety (p<0.01) 

Atypical Antipsychotics 
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[Clozapine] 

Wheatley (2004) 

Å Case series ï Clozapine plus usual care 

Å Unclear which other medications provided 

Å N=6 (Male:Female ratio 1:5) 

Å Aged 17-19 years old 

Å Treated for 6 months after titration to 400mg (up to 6months) 

Å Dosage: 600-800mg/d 

Å Trauma associated with physical and sexual abuse 

Å Measures: BPRS (expanded version) 

Å 4 of 6 patients with improvement of behavior and psychiatric 

symptoms 

Å Severe PTSD and severe psychosis with aggression 

Å Two previously failed trials of antipsychotics preceded clozapine 

Atypical Antipsychotics 
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Antidepressants 

Selective Serotonin Reuptake Inhibitors (SSRIs) 

Tricyclic Antidepressants (TCAs) 

Other Antidepressants 

Antiadrenergics 

a1 antagonists 

A2 agonists 

Beta blockers 
Mood Stabilizers 

Atypical Antipsychotics 

Benzodiazepines 

Other Agents 
Opiates 

Cyproheptadine 
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Benzodiazepines 

 
Å GABA-ergic agents are commonplace for 

treatment of adult anxiety disorders 

ÅClass of medications used less commonly and 

with greater caution in the pediatric population 

due to concerns of tolerance and possible 

behavioral disinhibition 

Å Some clinicians use benzodiazepines for 

pediatric PTSD, presumably for sleep 

disturbances and hyperarousal 

Å No reports were identified to support such use 



Background Methods Results Discussion 

Antidepressants 

Selective Serotonin Reuptake Inhibitors (SSRIs) 

Tricyclic Antidepressants (TCAs) 

Other Antidepressants 

Antiadrenergics 

a1 antagonists 

A2 agonists 

Beta blockers 
Mood Stabilizers 

Atypical Antipsychotics 

Benzodiazepines 

Other Agents 
Opiates 

Cyproheptadine 
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Opiates 

 
Å Trauma lead to hyperadrenergic state ï believed to 

facilitate overconsolidation of traumatic memories in 

the limbic system, which then repeatedly re-

experienced 

Å Morphine may block signaling to an overly sensitive 

amygdala, disrupting fear conditioning 

Cyproheptadine 

 

Other Agents 

 

Å Approved for use in adults with seasonal allergies  

Å No FDA approval for use in children 

Å Results suggest may even have led to slightly 

worsened clinical outcomes 
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Opiates 

 

ÅStoddard (2009) 
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[Morphine] 

Stoddard (2009) 

Å Open label trial, prospective 

Å N=11 (Male:Female ratio 8:3) 

Å Aged 1-4 years old 

Å Duration undisclosed 

Å Mean dose: 0.41mg/kg/d (oral and intravenous) 

Å Trauma associated with burns (pediatric burn unit) 

Å Measures: CSDC-B at baseline and 1, 3, and 6 months 

Å Nonsignificant trend for dose-dependent score reduction on the 

CSDC-B (p<0.10, r=-0.32) 

Å Significant decline in arousal cluster symptoms (p<0.05, r=-0.63) 

Å Poor retention (initial n=70) 

Opiates 
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[Morphine] 

Saxe (2001) 

Å Chart review 

Å N=24 (Male:Female ratio 13:11) 

Å 6-16 years old 

Å 9 patients <10 years old 

Å 15 patients >10 years old 

Å Morphine orally added to any other standard treatments 

Å Dosage variable: 0.01-4.49mg/kg/d 

Å Trauma associated with severe burns 

Å Duration variable and undisclosed, follow up study at 6 months 

Å Measures: CPTSD-RI 

Å Dose-dependent reduction in PTSD symptoms (r=0.44, p=0.05) 

Å Rare concomitant use of SSRI, psychostimulant, guanfacine 

Opiates 

 



Background Methods Results Discussion 

Trends in current pediatric psychopharmacology 

study design and reporting include 

Greater methodologic rigor  
 

RCTs whenever feasible 
 

Developmental considerations 
 

Larger sample sizes 
 

Replication of findings 
 


