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Neurobiology of PTSD

« ?PTSD represents a
failure of medial
prefrontal/anterior
cingulate networks to
regulate amygdala activity
resulting in hyperreactivity
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Hypothalamic- Pituitary-Adrenal Axis

Enhanced negative feedback

Low cortisol levels

— Disinhib’n traumatic memory
retrieval

— Failure to contain sympathetic
response
CRF increases locus ceruleus
firing and noradrenaline
release

Adrenergic surge consolidates
traumatic memories

Stress
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Direct Strategies to Reduce
Noradrenergic Overactivity

* Alpha 2 adrenergic \
; Axon of
receptor agonism —e.qg. Sending
clonidine

 Postsynaptic beta
adrenergic blocking —e.qg.
propranolol

» Alpha 1 adrenergic Synapse

receptor blocking - e.g.
prazosin

neurotransmitter

receptors

Dendrite of
Receiving Neuron CARDIFF




Indirect Strategies to Reduce
Noradrenergic Overactivity

* GABA agents - oppose noradrenaline action in the
amygdala
— benzodiazepines, alcohol

» Cortisol — inhibits retrieval, facilitates extinction
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Early Hydrocortisone Prevention

Hydrocortisone Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% Cl ABCDEFG
Delahanty 2013 0 19 3 24 31.8% 0.18[0.01, 3.26] + = IR FX ]
Weis 2006 1 14 3 14 30.6%  0.33[0.04, 2.83) = @eea00
Zohar 2011 0 9 3 8 37.6%  0.13[0.01,2.16] * = ++++0008
Total (95% CI) 42 46 100.0%  0.21 [0.05, 0.89] e
Total events 1 9
Heterogeneity: Chi* = 0.31, df = 2 (P = 0.86); I = 0% 50'01 Ofl l 150 100’

Test for overall effect: Z = 2.12 (P = 0.03)

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]

Astill Wright et al. Translational Psychiatry (2019) 9:334
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Early Propranolol Prevention

Propranolol Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDETFG
Hoge 2012 2 14 4 14 44.8%  0.50[0.11, 2.30) 727727277970
Pitman 2002 1 9 2 15 16.8%  0.83[0.09, 7.94] 7827000
Stein 2007 3 12 4 16 38.4%  1.00[0.27, 3.66] ++++©+0©
Total (95% CI) 35 45 100.0%  0.75[0.31, 1.83]
Total events 6 10

Heterogeneity: Chi’ = 0.47, df = 2 (P = 0.79); I = 0%
Test for overall effect: Z = 0.63 (P = 0.53)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Astill Wright et al. Translational Psychiatry (2019) 9:334

10 100

Favours [experimental] Favours [control]
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Early PTSD Treatment

Escitalopram Placebo Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Shalev 2012 48.71 29.63 21 47.11 20.13 18 58.0% 0.06 [-0.57, 0.69] F ++++@+@
+++0+@

Suliman 2015 16.04 16.46 12 17.89 15.7 17 42.0% -0.11[-0.85, 0.63] = P
Total (95% CI) 33 35 100.0% -0.01[-0.49, 0.47] +
Heterogeneity: Chi? = 0.12, df = 1 (P = 0.73); I* = 0% t t

L
: -1 -0.5 0 .5
Test for overall effect: Z = 0.05 (P = 0.96) Favours [experimental] Favours [control]

e

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Early Pharmacological Recommendations

* Emerging Intervention
— Hydrocortisone
* |Insufficient Evidence to Recommend

— Docosahexaenoic Acid,
— Escitalopram

— Gabapentin

— Oxytocin

— Propranolol
ISTSS, 2018
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Pharmacotherapy for PTSD

« Systematic review and meta-analyses

* Primary outcome reduction in clinician
assessed severity of PTSD symptoms

* Placebo control
* 49 monotherapy studies
« 34 augmentation studies

F
Hoskins et al. EJPT (In Press) e
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Interventions

with Low Effect

Experimental Control Std. Mean Difference Std. Mean Difference Risk of Blas
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
Connor 1999 (fluoxetine) 24.8 259 27 521 309 27 153% -094[-1.51,-038 ——=— CTT R EY ]
Hertzberg 2000 (fluoxetine) a7 8 6 42 11 6 4.9% 0.48 [-0.68, 1.64) 222221720
Martenyi 2002a (fluoxetine v pla) -34.6 28.1 226 -26.8 26.1 75 31.8% -0.28[-0.54,-0.02) — 2222070
Martenyi 2007 (fluoxetine) -42.9 23.1 140 -36.6 25.7 77 30.6% -0.26 [-0.54, 0.02) —i 72722219712
van der Kolk 2007 (fluoxetine v pla v EMDR) 42.7 221 30 436 226 29 17.4% -0.04 [-0.55, 0.47) I E— 727727211710
Total (95% CI) 429 214 100.0% -0.30[-0.57, -0.03] g
Heterogeneity: Tau® = 0.04; Chi* = 7.82, df = 4 (P = 0.10); I’ = 49% _:1 _d' =6 0:5 i
Test for overall effect: Z = 2.15 (P = 0.03) Favours [experimental] Favours [control]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection blas)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reperting blas)
{G) Other bias

Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI ABCDETFG
Marshall 2001 (paroxetine) -38.7 27.2 183 -25.3 25.8 186 37.6% -0.50[-0.71,-0.30) —— EEEEY XX ]
Marshall 2007 (paroxetine) 55.6 33.4 25 62.8 408 27 6.3% -0.19[-0.73, 0.36] — 7727170
SKB627 (paroxetine) -36.5 26.1 109 -30.8 25.37 103 23.7% -0.22 [-0.49, 0.05] —=— 77272000
Tucker 2001 (paroxetine) ~-35.5 246 151 -24.7 2498 156 32.4% -0.43[-0.66,-0.21] — 727222970
Total (95% CI) 468 472 100.0% -0.39 [-0.53, -0.26] Lo
Heterogeneity: Tau® = 0.00; Chi* = 3.33, df = 3 (P = 0.34); I’ = 10% s 6 o5 1

Test for overall effect: Z = 5.58 (P < 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Hoskins et al. EJPT (In Press)

Favours [experimental] Favours [control]
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Interventions with Low Effect

Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG

Brady 2000 (sertraline) 43.4 28.1 93 519 28.7 90 13.9% -0.30([-0.59, -0.01) — 7772187 i

Brady 2005 (sertraline) 32.56 15.69 49 32,7 28.75 45 9.6% -0.01 [-0.41, 0.40) —_— 27270720

Davidson 2001a (sertraline) -33 23.76 98 -26.2 23.9 104 14.6% -0.28[-0.56,-0.01] — @27272@20

Davidson 2006a (sertraline) -39.4 27,12 173 -345 2842 179 18.1% -0.18 [-0.39, 0.03) =il 72222210

Friedman 2007 (sertraline) -13.1 27.12 84 -15.4 2842 81 133%  0.08[-0.22, 0.39) T | 9727670

Panahi 2011 (sertraline) -22.7 7.3 35 -17.5 7.5 35 7.6% -0.69([-1.18, -0.21) —_— [ Fd B .

Pfizer 588 (sertraline) -27.4 27.12 94 -27.9 28.42 94 14.2% 0.02 [-0.27, 0.30) —_— 222727200

Tucker 2003 (sertraline versus placebo) 42.09 29,09 23 55.5 29.07 10 3.8%  -0.45[-1.20, 0.30] 22228720

Zohar 2002 (sertraline) -18.7 6.7 23 -13.5 6.6 19 5.0% -0.77[-1.40,-0.14) +V—m— 7277219117

Total (95% C1) 672 657 100.0% -0.21[-0.37,-0.05] >

Heterogeneity: Tau® = 0.02; Chi* = 14.72, df = 8 (P = 0.06); I’ = 46% _!1 -Ci 3 ) 0:5 i

Test for overall effect: Z = 2.61 (P = 0.009) Favours [experimental] Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of cutcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
Davidson 2006a (venlafaxine) 42.2 33.58 179 47 33.28 179 52.3% -0.14 [-0.35, 0.06] —— 272272727 @
Davidson 2006b (venlafaxine) -51.8 26.09 161 -44.8 29.11 168 47.7% -0.25[-0.47, -0.04) —a— [T BN BY )
Total (95% CI) 340 347 100.0% -0.20[-0.35, -0.05] B o
Heterogeneity: Tau? = 0.00; Chi? = 0.51, df = 1 (P = 0.48); I’ = 0% _6 5 _0:25 ;! P 'bs 0:5

Test for overall effect: Z = 2.55 (P =~ 0.01)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Hoskins et al. EJPT (In Press)

Favours [experimental] Favours [control]
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CAPS-SX Reductions in Means
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@ Venlafaxine

® Sertraline

O Placebo

12 week study 6 month study

Davidson et al, 2006 x 2

PRIFYSGOL

(AERDYH

CARDIFF
UNIVERSITY



Intervention with Emerging Evidence

Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
Villarreal 2016 (quetiapine) 53.85 26.4 42 65.66 20.8 38 100.0% -0.49[-0.93, -0.04] ¢ . @717 6 7@
Total (95% CI) 42 38 100.0% -0.49 [-0.93, -0.04] =~ u—
Heterogeneity: Not applicable 05 025 0 035 o5

Test for overall effect: Z = 2.15 (P = 0.03) Favours [experimental] Favours [control]
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocaticn concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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PRIFYSGOL
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Insufficient Evidence to Recommend

* Amitriptyline * Mirtazapine
 Brofaromine  Neurokinin-1
» Divalproex Antagonist
» Ganaxolone » Olanzapine
+ Imipramine * Phenelzine
e Ketamine  Tiagabine

» Lamotrigine » Topiramate

ISTSS, 2018
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Pharmacological Augmentation (Prazosin

Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
Ahmadpana 2013 (prazosin)  -3.64 0.78 33 -1.61 129 33 12.1% -1.88[-2.47, -1.30] — @?2@72@7?
Germain 2012 (prazosin) 333 164 15 351 143 13 10.9% -0.11[-0.86, 0.63] —— 2772272070
Petrakis 2016 (prazosin) 37.94 37.62 50 37.93 41.13 46 13.3% 0.00 [-0.40, 0.40] —+ 771872887
Raskind 2003 (prazosin) 573 323 10 8.5 30 10 9.5% -0.90([-1.83,0.03) —_— 22788720
Raskind 2007 (prazosin) 63 20 17 71 22 17 11.4% -0.37[-1.05,0.31) —er GeeeGeGe
Raskind 2013 (prazosin) -25.1 83 32 -13.8 7.9 35 12.4% -1.38[-1.92, -0.84] = 8686766
Simpson 2015 (prazosin) -06 11 15 -0.2 12 15 11.1% -0.34[-1.06, 0.38] — 7786870
Taylor 2008 (prazosin) -7 14 13 -1 15 13 10.7%  -0.40[-1.18, 0.38] — 1@@72721 7
van Liempt 2112 (prazosin)  -13.28 18.79 7 -5.86 14.88 7 86% -0.41[-1.47,0.65] — @@@ @702
Total (95% CI) 192 189 100.0% -0.65[-1.14, -0.17] <

Heterogeneity: Tau? = 0.42; Chi® = 38.47, df = 8 (P < 0.00001); I* = 79% _34 _32 ) 5 i

Test for overall effect: Z = 2.63 (P = 0.008) Favours [experimental] Favours [control]
Risk of bias | I

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting blas)

(G) Other bias

CARDIFF

UNIVERSITY
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Pharmacological Augmentation
Risperidone

Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI ABCDETFG
Bartzokis 2004 (risperidone) -14.3 16.7 33 -4.6 13.2 32 26.7% -0.64[-1.13,-0.14] —»——— IEEEX kX )
Hamner 2003 (risperidone) 81.3 243 19 79 21 18 23.3% 0.10 [-0.55, 0.74] o 272221879
Krystal 2011 (risperidone) 64.43 2.46 123 67.16 2.46 124 31.6% -1.11(-1.37,-0.84] +— ++++0 0
Monnelly 2003 (risperidone) -10 0 7 -05 0 8 Not estimable 777277000
Reich 2004 (risperidone) -29.6 315 12 -18.6 12.3 9  18.4%  -0.42[-1.29,0.46] ¢ = 77?7216
Total (95% CI) 194 191 100.0% =-0.57 [-1.13, 0.02] ——nuuu——

Heterogeneity: Tau? = 0.23; Chi? = 13.46, df = 3 (P = 0.004); I’ = 78% _31 _05 5 ) 035 i

Test for overall effect: Z = 2.02 (P = 0.04) Favours [experimental] Favours [control]
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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B _JP h The British Journal of Psychiatry (2020)
SYC 216, 125-126. doi: 10.1192/bjp.2020.40

Editorial

Summary

There is strong research evidence to support the pharmaco-
logical treatment of post-traumatic stress disorder (PTSD) as a
second line to trauma-focused psychological interventions.
Fluoxetine, paroxetine, sertraline and venlafaxine are the best-
evidenced drugs, with lower-level evidence for other medica-
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tions. It is important that prescribing for PTSD is evidence-based.

Evidence-based prescribing for
post-traumatic stress disorder

Jonathan I. Bisson, Amy Baker, William Dekker and Mathew D. Hoskins
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Measurement-based Care

A. Estimated Mean Time to Response B. Estimated Mean Time to Remission
104 10
A Standard treatment A Standard treatment
8 ® Measurement-based care § ® Measurement-based care
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Cardiff Post-Traumatic Stress
Disorder
Prescribing Algorithm




