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Post-traumatic stress disorder:
new directions in pharmacotherapy

Ben Green

SUMMARY

As many as 10% of the population experience
post-traumatic stress disorder (PTSD) at
some time in their lives. It often runs a severe,
chronic and treatment-resistant course. This
article reviews the evidence base for typically
recommended treatments such as cognitive—
behavioural therapy (CBT), eye movement
desensitisation and reprocessing and selective
serotonin reuptake inhibitors (SSRIs). Ittabulates
the major randomised controlled trials of SSRIs
and trauma-focused CBT and reviews research
on novel treatments such as ketamine, MDMA,
quetiapine, propranolol and prazosin.
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Post-traumatic stress disorder (PTSD) is relatively
common, affecting 6-10% of all individuals at some
time in their lives (Kessler 2005). Key symptoms
include nightmares, intrusive memories and sensory
impressions (flashbacks) and avoidance behaviour.
There is a considerable risk of comorbid problems
(e.g. depression or alcohol misuse), and PTSD is
a source of disability and increased suicide risk.
Table 1 shows the relative frequencies of different
symptoms in people with PTSD.

Despite the prevalence of PTSD, traditional treat-
ments are relatively limited in their success. In 1999,
the World Health Organization’s Management of
Mental Disorders concluded that ‘PTSD is a severe
disorder that is very difficult to treat’ (Andrews
1999). Various authors report treatment resistance
in about 33% of sufferers. The non-response rate to
cognitive-behavioural therapy (CBT) in PTSD is
as high as 50% (Kar 2011) and yet this treatment
is purported to have the evidence to justify it as the
initial management choice for PTSD by agencies
such as the National Institute for Health and
Clinical Excellence (NICE; National Collaborating
Centre for Mental Health 2005). For comparison,
the response rate for selective serotonin reuptake
inhibitors (SSRIs) is about 60-80%.

I conducted this review of recent developments
in the psychopharmacology of PTSD by searching
MEDLINE (from 1946 to 2013) using ‘PTSD’ as
a search term and then scanning reviews on its

management for treatments other than first-line
antidepressants or CBT. I then ran a second search,
using suggestions for pharmacological management
of severe, chronic or treatment-resistant PTSD as
search terms. Treatments backed by research papers
are incorporated in this article.

Psychopharmacology for PTSD

Although NICE guidance on PTSD states that
‘the evidence base for drug treatments in PTSD
is very limited’ (National Collaborating Centre for
Mental Health 2005: p. 19), there are numerous
trials indicating that antidepressants are more
effective than placebo and at least 18 clinical trials
(10 double-blind placebo-controlled, 8 open-label)

[V :]fX] Frequencies of symptoms in 103 trauma
survivors with post-traumatic stress disorder

Symptom
Symptom frequency, %
Anxiety at reminders of the trauma 96
Insomnia 94
Intrusive thoughts, memories and sensory 94
phenomena (e.g. visual flashbacks)
Poor concentration 94
Irritability 94
Diminished interest in activities or social life 87
Avoidance behaviour related to the trauma 80
Recurrent nightmares 77
Avoidance of thinking about the trauma 74
Detachment 74
Foreshortening of expectations of life 74
Poor appetite 70
Hypervigilance 51
More intense startle reaction 41
Acting as if the trauma were recurring 41
Restricted affect 25
Low libido 24
Low mood 23
Inability to recall parts of the trauma (not 16
secondary to loss of consciousness or
organic trauma)
Increased use of alcohol 13
Increased use of tobacco/other substances 9

Source: Green 2003.
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of atypical antipsychotics for PTSD (Ahearn 2011).
I will return to the antipsychotic trials later.

Antidepressants

Looking at antidepressants, Marshall et al (2001)
found statistically significant improvements
with paroxetine (20-40mg/day) compared with
placebo on all three PTSD symptom clusters
(re-experiencing, avoidance/numbing and hyper-
arousal) in a study involving 551 patients. In a
later study involving 70 people with chronic PTSD,
Marshall et al (2007) found significantly different
response rates of 67% for paroxetine v. 27% for
placebo after 10 weeks. Exposure therapy (a form
of CBT) plus paroxetine has been found superior
in producing remission compared with exposure
therapy plus placebo (Schneier 2012).

Sertraline has been found to be superior to
placebo in studies by Davidson et a/ (2001) and
Brady et al (2000), which involved 208 and 187
patients respectively.

Fluoxetine has been found superior to placebo in
studies by Connor et al (1999) involving 53 patients
and van der Kolk et al (1994) including 64 patients.

Is trauma-focused psychotherapy the last
word in PTSD treatment?

The NICE guidelines gave us a simple message
in 2005: ‘All PTSD sufferers should be offered a
course of trauma-focused psychological treatment
(trauma-focused cognitive behavioural therapy or
eye movement desensitisation and reprocessing)’
(National Collaborating Centre for Mental Health
2005: p. 17). The guidelines suggest 8-12 sessions
of trauma-focused CBT, but if CBT can begin in
the first month after the event, as few as 5 sessions
may be needed.

Trauma-focused CBT

Most psychiatrists would be familiar with the thera-
peutic uses of CBT and with the concepts behind
it, derived from the work of the psychiatrist Aaron
T. Beck and others (Beck 1963, 2011). Trauma-
focused CBT, however, is qualitatively different.
It uses additional components such as stimulus
confrontation, in which the patient confronts the
trauma by reliving it in the imagination or in real
life (Seidler 2006). Daily homework thereafter may
consist of repeatedly listening to a recording of
a verbal narrative of the trauma, with the aim of
producing desensitisation.

Eye movement desensitisation and reprocessing

Another trauma-focused psychotherapy is eye
movement desensitisation and reprocessing
(EMDR). Based on work by Shapiro (2001),

EMDR is predicated on the theory that traumatic
events which overwhelm the cognitive functions
of the brain are not processed properly, creating
dysfunctional memory systems that reveal
themselves as symptoms of PTSD. Therapy involves
bilateral brain stimulation using eye movements,
sounds or touching while the patient evokes
the traumatic visual images or memories and is
encouraged to shift between the traumatic past and
the safer present. No definitive explanation of how
EMDR works is available.

Is EMDR supported by the evidence?

A wealth of controlled trials using EMDR demon-
strate a degree of efficacy, but it is probably fair
to say that there are no double-blind randomised
controlled trials of the intervention, and that EMDR
has not shown superior efficacy to other trauma-
focused therapies (Lohr 1998). There is also not
enough convincing evidence to suggest that the
bilateral stimulation techniques are of any use, and
some research suggests that EMDR may actually be
less effective than CBT (Rothbaum 2005).

In comparative studies, a 50% reduction in PTSD
symptoms can be achieved in 32-53% of patients
receiving 10 sessions of CBT (Hembree 2000), but
among the rest at least 14% drop out of therapy.
For exposure models such as trauma-focused CBT,
the drop-out rate may be as high as 50%, as many
patients have difficulty re-experiencing the trauma
involved in stimulus confrontation.

Nevertheless, many patients prefer a non-drug
treatment and find interventions such as CBT and
EMDR acceptable because they believe that it is
not possible to become ‘hooked’ on psychotherapy.
Certainly, there is evidence for the efficacy of trauma-
focused CBT and EMDR (Hembree 2000; Ponniah
2009), but can they work for severe, chronic illness
and provide a ‘once and for all’ resolution?

The evidence base for trauma-focused CBT
and SSRIs

Research on both psychotherapeutic and pharma-
cological treatments suffers from short-termism.
My MEDLINE searches revealed that randomised
controlled trials (RCTs) of SSRIs ran for only 5-12
weeks (Table 2), and RCTs of trauma-focused
CBT ran for 5-14 weeks (Table 3). Furthermore,
such studies often neglect to include patients with
chronic, treatment-resistant PTSD, who frequent
more naturalistic settings than the research labora-
tory or university psychology department. Nor can
guidelines or research adequately replicate the real
world, where supply and demand dictate the non-
availability of psychotherapies to the masses of
people with PTSD, or provide solutions for patients

Advances in psychiatric treatment (2013), vol. 19, 181-190 doi: 10.1192/apt.bp.111.010041

https://doi.org/10.1192/apt.bp.111.010041 Published online by Cambridge University Press


https://doi.org/10.1192/apt.bp.111.010041

Pharmacotherapy for PTSD

‘3|ge|IeAR J0U B1am ABy}

asnedaq si 1 ‘Buissiw ale s|ielap 1o eyep alaypn Adeiayl |einoineyaq—aniniubod jo sjewy ur paipnis susied QS1d 40 Jaquinu sy sawii G Ajybnos ‘ogade|d 1surebe s|eli} pa||013u0d pasiwopuel Ul paipnis uaaq aAey S|HSS U0 0S1d Yim siusiied gogl Jeng e

"INITQ3IN wouy pue siaded jeuiBlio woly ‘(600Z) /2 18 £ UIBYS WOy UMelp A

11ed uonewsojur Apnig

'8]RaS $S8.1S JO $198443 0} AI|IqRIBUINA
‘SA ‘8]BIS 0S1d BWOIINQ JuBWILal] ‘8-d0L ‘SWA|Gold 40 Xapu| HoyS ‘d|S ‘8]eag AMjigesiq ueyaays ‘'Sas ‘06 1s!osy) wordwAg ‘06-19S ‘xapuj Avenp das|s ybingsiid ‘|DSd ‘1eail 01 papasu saquinu ‘| NN ‘8]eaS Buney uoissaidaq Biagsy—Asawobiuoly
‘SHOVIA ‘8]BaS 1UaAJ Jo 19eduw ‘S3) ‘uoissaldag 10 81eag Buney uoyiWeH ‘GSHH ‘a1eas A1aIXUY UOL[ILBH V-V H ‘BuIlionaung jo Juswssassy [eqojg 4y ‘Buissasoidal pue Uonesi)isuasap Juawaow aks ‘a3 ‘8IS ewnel| uospineq ‘S1q ‘aS.Ld 1o}

Burjey |eqojn 83nQ ‘d4nQ ‘AloIusAu| SS8I1S BWaIIXT 40 SI8plosi ‘|ST[ ‘8|eas saausliadx3 8AlRI00sSI] ‘'S ‘uoissaidwi [eqojD (BN ‘|99 ‘8]8IS 0SLd PalaisiulWpy-UeIdIul) ‘S ‘Alojuaau) uoissaidaq 32ag ‘|ag ‘Aloluaau) ANjnsoH 88xIng-ssng ‘|HAg

%S9 0q9e|d

(z1—¢€) £ :0gaderd %88 ‘HaINI 62 -40N3 (88)
/A 8unaxon|4 %18 aunaxoniy Sdvdlag 8 09-01 6¢ :0482¢e|d 0€ ‘aunaxoni4 L002 /e 18 |03 Jap ueA
(paie|al asop)

Sdv0 8-d0L 06-13S "'SHAVIN %€|—¥ a1es 1no-doiq (LLy)
ur ey Jueayiubis oy 'V-INVH 'S10 'S30 199 'SdvI 14 0v-0¢ 88 :0qaJe|d €¢€ ‘aunaxonyy 100 '[e 19 1Aus)ie

%961 :049e|d

%2 0€ :8UIXeJe|UBA
(re-8) %¥¢ 8uljenias 00€-G'LE BUIXEJBIUBA 19| ‘BuIXeje|usp (8€5)
61 :auljesisg ‘9jel uoissiway 4v9 'S10 193 'SdvI cl 00¢-Gz 8uljeiniss 891 :0ga2e|d 60¢ aul[espiss 9002 e 18 uospire(
%69 ‘dul[e1}ias 0€-G1 auidezepnpy (palejdwod) (pa1a|dwo?) (€LL)
%88 :auldezepIy 0SHH 190 'SdVJ 9 001—G 8uljesisg 6 :auidezeiy 1G ‘auljespiag 00z Buny)
(zp)
(1-€)9 193 'SdVJ 0l 00¢-0G 61 ‘043Je|d €¢ ‘auljelllss 200 /e 18 Jeyoz
%L¥ :0G39e|d 8-d01 '06-13S 'SHAVIN (L0€)
(Lz-v) L %8G auliexon|4 "V-IAVH 'S10 'S30 193 'SdvI L 08-0¢ G/ :0qa3e|d 9g¢ ‘aunaxonj4 2007 /e 19 1Ausyie|
%8¢ :0qa2e|d '8-d0L (L0g)
(LI-¥) G %8G ‘8uliaxoled 'SAS "SHAVIN 'S1a 199 'SdVI 14 05-0¢ 941 ‘0qade|d 1G| ‘Bullexoled L00Z /e J8 J8on|
%8¢ :0432e|d '8-d0L (155)
(8-7)G %09 :8uliexoied 'SAS 'SHAVIN "S10 193 'SdVd L 05-5¢ 981 ‘0ga2e|d Gg€ ‘aunaxoled L00Z 818 ||eysieN
%8€ :0G39€e|d I0Sd ‘s3I (802)
(z1-€)§ %09 :aunaxoniy ‘SHH V- INVH 'SLA 193 'SdVJ 14} 002-5¢ 801 ‘0gade|d 001 "aulelLIBg 1002 /e J8 uospineq
%€ ‘0qa2e|d (£81)
(Ge-8)9 %€G Bul[e1}Ias 193 'SdVJ Zl 002-08 €6 :0482e|d 6 -8ulellag 000 /&8 Apeig
%L ‘0982e|d (rS)
(z1-2)¢€ %64 -aunaxoni4 SAdIS 'SAS 'SL0 d¥9a 4 09-0¢ L 0G82e|d L ‘8unaxonj4 6661 /& 18 louuo)
(¥9)
'0SHH '1S30 °S30 'SdVJ 'Hag G 09-0¢ L€ ‘0qade|d €€ ‘aunaxoni4 661 7218 4|0} 43p UeA
(19 %56) LNN ajes asuodsay juawainseaw asuodsay s)aam Aep/Buw u ‘10)esedwod u'l4ss (u *syuedionsed)
‘Juaunealn) ‘aso( uo syuedionied uo syuedionied Apmg

jo uoneing

213pJosIp ssails anewneli-}sod 10§ (S|YSS) S1031qiyul ayerdnal uiuojo01as aA93|as Jo s|jell) pajjojuod pasiwopuey EAELLLAS

183

Advances in psychiatric treatment (2013), vol. 19, 181-190 doi: 10.1192/apt.bp.111.010041

https://doi.org/10.1192/apt.bp.111.010041 Published online by Cambridge University Press


https://doi.org/10.1192/apt.bp.111.010041

"$aIpn3s Jay3o awos ul Ajyealb Atea sdnoub j013u0) 's|013u0d 3s1j-Burliem pey saipnis uasoyd ayl ||y °q

"9|qe|leA. Jou 818M Aay} asneaaq s1 31 ‘Buissiw aue s|ie3ap 10 BIEP a18yAA SLOY Ul 1 g7 Paniadal aney sjuaned 0S1d 0FE 19A0 B

"INITQ3IN wody pue siaded [eulBlio wouy (§00Z) MaIpUy B uossig woiy umelp Ajjeryied uorewioyu Apnig

‘A1ojusAu) Ayaixuy e —a1e1s Jabiaqalds ‘1S ‘06 1s1Poay) woidwAg

'06-10S 'S18PJ0SIQ | SIXY 10} MBIAIBIU| [BIIUIY PaINIANIIS ‘|-(|DS ‘B|BIS Juswlsnlpy [B190S ‘SYS ‘UoIsIan 1ioday-}|ag a|eas woldwAS 0S1d 'HS-SSd ‘UoISIan MalAIalu| 8|eas woldwAg 0S1d ‘|-SSd ‘1eali 03 papaau Jaquinu ‘| NN ‘8]eaS 1uaAg 4o 1oedw| 'S3|
‘8|98 saaualiadx3 aAle120ssIq ‘'SIq 81eIS 0SLd PaleIsiulwpy-ueldiull) ‘Sdyd ‘Alojusaul uoissaida( yaag ‘|qg ‘Alojuanul Alaixuy 39ag ‘| g ‘swoidwAS 31104aAsd palenually ‘Sdy ‘MalAI8lu| UOITBULIOU| JNeSSY ‘|| ‘8leuuoiisany Jea4 Juaplody D4y

%01 :1no-doig %1€ :no-doig (83)
0S1d 10} 8|eas ansoubelp Al-NSA L Zl-9 6¢ 6¢ £00Z ‘An@
%01 11| Bunnie V1S %91 1no-doig (rL)
-1z %56 183 I-013S "S31°S30 'SdVD 109 11V G 8 0¢ 0¢ GO0 /e 18 wnequioy
(0Z=u01) %¢EL (LL=u0))
%% L1 1| Buniep ano-doug %1 Ino-doig (L)
(6-¢€) L %9'L 183 Sdvd vl 7l €¢ 6¢ 00z 7248 ybeuoqay
%?% Ino-doiq %v¢ no-doig (L21)
SVS "HS-SSd 'I-SSd ‘04 6 A 9 6L G00Z 'eod
%0 11| Buriepn (82)
(¢-l)e %8L 183 Sdvd a4 ‘v 4! Zl 7l fl G00Z 7818 si8|y3
%€z no-doig (Gzl)
(%L £) papuodsai 6G/zt Sdvd ‘lad L 99 66 00z ‘e 18 Aueqny
%1 “Ino-doig (L€)
Sdv9d '10d 11-8 8l 6l £00Z /e 19 Aueqgny
%€ :dnoib jo1pu0) (86)
(€z-2)v %€Z 199 IVLS 'S31'Sdv ‘-8 Lt 0¢ £00¢ 7818 pieyouelg
%0 1] Buniepn (0p)
(e-2lc %09 189 IVLS ‘Q1dS 'I-SSd '10d 6 Gl 414 6661 204
%0 :3s1| Bunie (02)
(9-2)¢ %S¢ 183 $31'SdvJ 104 1ve '04v SuoIssas Yz x ¢ 0L 0l 6661 e 18 nes1day
80UBPIOAR PUB UOISNIUI %¢| ‘ino-doig (vS)
ur uononpas Juealiublg IV1S ‘06-13S Gl €¢ L€ 6861 /e 1o woig
(19 %S56) LNN sajes asuodsay Juawainseaw asuodsay s)yaam U 'suoissag u g'10jesedwod u'199 (v *syuedionsed)
‘Juawyeal) uo fuiney Apms
jo uoneing sjuedionied syuedianied

Green

<Japiosip ssans anewnesy-isod 1oy (1 g9) Adeiay) [esnoineyag—anniufios pasnaoj-ewned jo sjer) pajjospuod pasiwopuey EREENAR

Advances in psychiatric treatment (2013), vol. 19, 181-190 doi: 10.1192/apt.bp.111.010041

184
https://doi.org/10.1192/apt.bp.111.010041 Published online by Cambridge University Press


https://doi.org/10.1192/apt.bp.111.010041

who have graduated from their second course of
CBT and relapsed yet again some months later.

NICE recommendations

The NICE guidelines favour the evidence base
for CBT rather than antidepressants. Indeed, the
numbers needed to treat (NNTs) in individual
trials of CBT are generally more favourable (Tables
2 and 3). Certainly CBT seems more efficacious
than alternatives such as psychological debriefing.
However, the numbers of patients treated with
SSRIs in RCTs far exceed the numbers treated with
CBT and the numbers of participants in individual
trials are low. Over 1600 people with PTSD have
been studied in RCTs comparing SSRIs against
placebo, roughly 5 times the number studied in
trials of trauma-focused CBT. A further point to
consider is that, where it is reported, the drop-out
rate for trauma-focused CBT is high (12-41%),
indicating that it is clearly not tolerated by all. The
National Health Service (NHS) Health Technology
Assessment Programme (Durham 20035) recom-
mends that those espousing psychotherapies need
to develop an evidence base involving ‘longitudinal
research designs over extended periods of time (2-5
years), with large numbers of participants (500+)’
before cost-effectiveness could be demonstrated.
On the studies that my literature search revealed
(Table 3), we are still far from providing such a
solid research base for CBT.

The promise of neuroimaging

We now have evidence of consistent structural
and functional neuroimaging changes associated
with PTSD (Bremner 2008). Structural changes
include volume reduction of the hippocampus by
12%. Reduced hippocampal volume is associated
with verbal memory deficits and dissociative
experiences. These structural changes can reverse
with treatment, as demonstrated in separate studies
using paroxetine and valproate (Bremner 2008).
Functional changes include hyporesponsivity in
medial prefrontal cortical areas during reminder
cues. Such changes have been demonstrated in
studies involving war veterans with PTSD and
also in PTSD suffered by survivors of prolonged
childhood sexual abuse. Reminder cues included
slides of combat or guided memories of childhood
abuse. The medial prefrontal cortex is involved in
the inhibition of fear responses in the amygdala,
and hyporesponsivity therefore leads to greater
activation of the amygdala and consequent PTSD
symptoms such as an enhanced startle response.

The promise of neuroimaging is to find treatments
that can reverse such structural and functional
changes.

Novel treatments

Of the recently proposed novel treatments for PTSD,
it must be said that none has a body of evidence
that approaches the evidence base supporting the
use of antidepressants and CBT.

Propranolol

Propranolol is a beta-adrenergic blocker. It blocks
the action of adrenaline and noradrenaline on f3,
and P, adrenergic receptors, which also results in
indirect a; agonism. Various studies have implied
that effects of propranolol on the central nervous
system may be of relevance to models of PTSD. For
instance, propranolol has been shown to reduce
the reactivity of the amygdala (Hurlemann 2010)
and it may impair memory formation in animal
neocortices by reducing synaptic potentiation
(Flores 2010). Propranolol may also impair memory
formation by attenuating neuropeptide S-induced
memory enhancement (Okamura 2011).

Propranolol is licensed in the UK for various
conditions, including hypertension and migraine.
It is less often prescribed for anxiety disorders in
settings such as primary care, the literature on its
efficacy as an anxiolytic is very limited. Furthermore,
the drug has very real side-effects, which include
bradycardia, hypotension and falls, and so certain
baseline investigations (electrocardiogram and
blood pressure, among others) must be performed
before, and monitored during, prescription.

The propranolol protection theory

There has been media interest over the past
decade in a potential protective effect conferred by
propranolol against the development of PTSD. The
level of media interest could be argued to have been
disproportionate, as it was triggered by relatively
small-scale studies (e.g. Pitman 2002; Vaiva 2003)
that showed a lower incidence of PTSD in people
who had been treated with propranolol in the
aftermath of trauma. The deneral concept was
that propranolol, as a beta-adrenergic blocker,
might prevent the excess activation of the central
nucleus of the amygdala and the locus ceruleus
after trauma, thought at the time to provide the
neurological basis for PTSD.

This promising theory has not been confirmed
by larger studies. For instance, research involving
29 children randomised to receive propranolol or
placebo within 12 hours of physical trauma showed
no significant between-group difference in scores
on the Clinician-Administered PTSD Scale for
Children and Adolescents (CAPS-CA) at 6 weeks
(Nugent 2010).

In another trial, physically injured patients were
randomised to receive 14 days of propranolol
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(n=17), gabapentin (n=14) or placebo (n=17)
within 48 hours of injury. None of the interventions
showed any effect at follow-up (Stein 2007).

Similarly, McGhee et al (2009) found no reduc-
tion in PTSD in US soldiers injured in Iraq who
had been given propranolol. They reviewed
603 patients at a military burns centre, 226 of
whom completed a PTSD checklist. Thirty-one
soldiers had received propranolol and 34 matched
soldiers had not. The prevalence of PTSD in the
propranolol group was 32.3%, against 26.5% in the
comparison group (P =0.785).

The most recent study, a randomised placebo-
controlled trial by Hoge et al (2012), evaluated the
proactive use of propranolol in a clinical sample
of 41 emergency department patients who had just
experienced psychological trauma. Participants
received either up to 240 mg/day of propranolol or
placebo for 19 days. The drug did not significantly
affect rates of PTSD diagnosis or severity of
symptoms between the groups.

Animal research reports that propranolol given
1 hour after trauma was ineffective in preventing
PTSD-like behavioural responses (e.g the startle
response or freezing response on reminder cues)
(Cohen 2011).

Ketamine

Ketamine is a glutamatergic N-methyl-D-aspartate
receptor antagonist which can, very rarely
nowadays, be used as an anaesthetic agent. There
has been recent interest in the use of intravenous
ketamine for depression. A small-scale study of
intravenous ketamine in 17 patients with treatment-
resistant unipolar depression showed positive
effects on mood lasting for a week after a dose
of the drug (Zarate 2006). Suicidal ideation was
found to reduce in the hours following intravenous
administration of ketamine in a study of people
with treatment-resistant major depressive disorder
(Diazgranados 2010a). There is also research on
the use of ketamine in depression associated with
chronic regional pain syndrome (Romero-Sandoval
2011) and treatment-resistant bipolar depression
(Diazgranados 2010b).

The notion that ketamine might have an off-label
part to play in the treatment of PTSD is perhaps less
easy to understand, as the drug is associated with
side-effects such as tachycardia, nightmares and
hallucinations. Nevertheless, interest in ketamine
arose from the observation that glutamate, which
is released in stress, is important in the generation
of dissociative symptoms (Chambers 1999).
The Mount Sinai School of Medicine has been
conducting a trial (NCT00749203) to see whether
ketamine infusions may be a treatment for PTSD. It

should be noted that the role ketamine might play
in long-term treatment of PTSD would be limited
by the need for intravenous administration.

Of three studies of accident and burns victims
given ketamine during emergency treatment or
surgery, two reported negative effects. In 2005,
Schonenberg ef al studied injured accident victims
who had received either (S)-ketamine or opioids as
analgesia in hospital a year previously. They found
that retrospectively assessed dissociation, re-experi-
encing and avoidance behaviour and current PTSD
were higher in the (S)-ketamine group.

Further work by Schonenberg et al (2008) found
that ketamine aggravated PTSD in burns victims,
producing early acute stress disorder, dissociative
states, re-experiencing, hyperarousal and avoidance
behaviours. The study looked at patients who had
received a dose of either ketamine (n =13), opioids
(n=24) or non-opioid analgesics (n=13) during
initial emergency treatment.

McGhee et al (2008), however, reported reduced
levels of PTSD among 119 soldiers with burns who
had received ketamine during surgery compared
with 28 patients who had not. The PTSD prevalence
in the ketamine group was 27%, compared with
46% in the non-ketamine group (P =0.044).

If ketamine’s future in PTSD is not as a treatment,
its potential role in stimulating PTSD symptoms
may guide further research. One area of interest
might be N-methyl-D-aspartate receptor agonists
(rather than antagonists) such as D-cycloserine,
which facilitates learning and hippocampal activity.

MDMA (3,4-methylenedioxymethamphetamine)

Before its use as a recreational drug (‘ecstasy’) in
the 1990s, MDMA was used as an adjunctive agent
to psychotherapy in the 1970s and 1980s. The
use of stimulants in psychotherapy for PTSD has
a long history. William Sargant used nikethamide
and amphetamines in a therapy akin to flooding
(exposure therapy) in cases of battle shock during
the Second World War (Sargant 1957). Sargant
called his technique abreaction, but rather than
using sedation, he used stimulants to provoke a
sudden and profound emotional crisis or collapse
to produce a cure.

The hypothesis behind the use of MDMA in the
psychotherapy of PTSD is that MDMA ameliorates
fear activation during therapy and increases trust in
the therapist, making exposure therapy easier. The
drug may also increase blood flow in ventromedial
prefrontal and occipital cortex and reduce it in the
left amygdala, reversing known PTSD abnormalities
(Mithoefer et al, 2011).

The MDMA dose used in therapy is typically
between 50 and 125mg. The drug is given when the
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patient is relaxed on a couch, possibly listening to
music through headphones. Patients can alternate
between the inner experience and talking to the
therapist. Sessions are non-directive and patients
are encouraged to fully experience and express
whatever arises, rather than avoiding or suppressing
thoughts. The format for the psychotherapy mimics
that used in past decades with lysergic acid
diethylamide (LSD) (Pahnke 1971).

Precautions are usually taken to monitor for
tachycardia and raised blood pressure. Small-scale
studies have also monitored anxiety, depression and
neurocognitive abilities. Participants often report
tightness of the jaw, nausea, headache, dizziness
and anxiety.

Bouso et al (2008) studied six individuals with
PTSD who had been treated with 50-75 mg
MDMA. The small number reflects the fact that the
study was closed down through what the authors
termed ‘political pressure’. The authors concluded
that, as far as their study was concerned, MDMA
was ‘safe’ with ‘promising signs of efficacy’ and
suggested studies with larger samples and higher
doses.

Mithoefer et al (2011) studied 20 individuals with
PTSD, 12 of whom were allocated to psychotherapy
with MDMA and 8 to psychotherapy with placebo.
The outcomes measured through the Clinician-
Administered PTSD Scale (CAPS) and Impact of
Events Scale (IES) were significantly improved in
the MDMA group (P<0.015 and P<0.027). At 1
year, 82% (14/17) of the MDMA group still did not
meet criteria for PTSD.

Quetiapine

Antipsychotics are often prescribed off-label for
treatment-resistant PTSD (Leslie 2009). A review
by Ahearn ef al (2011) identified 18 clinical trials
(10 double-blind placebo-controlled, 8 open-label)
of atypical antipsychotics for PTSD. The authors
reported that the double-blind placebo-controlled
trials showed only modest effect sizes, but these
were positive for risperidone and quetiapine.
The greatest improvement was seen on intrusive
thoughts and hypervigilance symptom subscales.
A 6-month randomised double-blind placebo-
controlled multicentre study of adjunctive risperi-
done published after Ahearn et al’s review (Krystal
2011) did not find it to be of significant help in
reducing PTSD symptoms.

The evidence indicates a potential role for
quetiapine, which is an antagonist at the D,,
D, and D, dopamine receptors and the 5-HT
serotonin receptor. An 8-week open-label trial of
adjunctive quetiapine (at a mean dose of 216 mg/
day) in 15 adults with severe PTSD reported a 42%

improvement in CAPS score, a 45% improvement on
the Davidson Trauma Scale and a 44% improvement
on the Sheehan Disability Scale (Ahearn 2006).

Another open-label trial, this time involving 6
adolescents, saw improvement in symptom checklist
scores with flexibly dosed quetiapine (50-200 mg/
day) over 6 weeks (Stathis 2005).

Kozaric-Kovacic & Pivac (2007) conducted an
open-label study of quetiapine (25-400 mg/day)
for 53 war veterans with PTSD and psychotic
symptoms. Quetiapine treatment led to significant
reductions in scores on the CAPS, the Positive and
Negative Syndrome Scale (PANSS) and Clinical
Global Impression — Severity (CGI-S) scale at 2, 6
and 8 weeks.

Two short-term open-label trials (Hamner 2003;
Sokolski 2003) showed improvement with low-
dose quetiapine (25-300mg/day) as an adjunct to
SSRIs for chronic PTSD. Sokolski et al reported
improvements on the DSM-IV PTSD criterion of re-
experiencing in 35% of participants, on avoidance/
numbing in 28% and on arousal in 65%. Hamner
et alreported significant improvement in CAPS and
improvement in depression scores.

It is worth noting that several US soldiers
and veterans have died while taking high-dose
quetiapine (>1600mg) for PTSD. It is not known
whether the drug contributed to the deaths, but the
situation has resulted in some controversy in the
USA regarding off-label prescribing for the disorder
(Perrone 2010).

Quetiapine has various side-effects, including
somnolence and postural hypotension (Green
1999).

Prazosin

Prazosin is an alpha-adrenergic blocker currently
licensed for hypertension, cardiac failure, Raynaud’s
phenomenon and benign prostatic hyperplasia. The
drug is also used in the management of scorpion
stings. Any potential use for PTSD would be off-
label, but there is now a research base to justify
its further study for the disorder (Table 4) -
arguably a much more substantial base than that
for some other treatments considered above. There
are important side-effects to be aware of, such as
hypotension (especially with the first dose, which
should be given in surroundings where monitoring
can be done). Other adverse effects include
gastrointestinal disturbance, oedema, palpitations,
dyspnoea, depression, anxiety and nasal stuffiness.

At least eight studies indicate a role for prazosin
in treating PTSD and, given the nature of chronic
PTSD and its notable treatment resistance, these
are of considerable interest and larger-scale RCT's
would be welcome.
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EV:ITEY Studies involving prazosin as a treatment for post-traumatic stress disorder

Study

Prazosin dose,

Type mg/day

Participants

Main findings

Peskind et al, 2003

Case series 2-4

9 older males with Holocaust
or military trauma

Improvement in nightmares and
severity of PTSD

Raskind et al, 2003

Double-blind cross-over study
comparing prazosin with placebo,
over 20 weeks

9.5(mean, at night)

10 military veterans

Improvement in nightmares,
sleep quality and hyperarousal
symptoms

Taylor et al, 2006

Case series, from 2004 to 2005 2-6

11 patients with chronic PTSD

Reduced startle response

Raskind et al, 2007

Randomised placebo-controlled 13 (mean)

trial lasting 8 weeks

17 patients given prazosin, 17
given placebo

50% reduction in nightmares,
improved sleep quality, overall im-
provement in global clinical status

cross-over trial

Thompson et al, 2008 Case series 9.6(mean, at night) 22 veterans with chronic Improvements in nightmares,
PTSD non-nightmare awakenings and
sleep quality
Taylor et al, 2008 Randomised placebo-controlled, 2-6 13 patients with chronic PTSD Increase in sleep quantity,

increased RAM sleep, reduced
nightmares

comparing prazosin with
quetiapine, over 6 months

resistant PTSD given prazosin
and 175 given quetiapine

Boynton et al, 2009 Case series receiving 8 weeks of 1-6 23 refugees with chronic Marked improvement in
prazosin PTSD PTSD severity in 6, moderate
improvement in 11 and minimal
improvement in 6
Byers et al, 2010 Randomised controlled trial 1-25 62 patients with treatment- About 61% response rate for both

prazosin and quetiapine; fewer
side-effects in prazosin group

Germain et al, 2012

8-week randomised placebo-
controlled study comparing
prazosin with behavioural
sleep intervention targeting
nightmares and sleep
disturbances, and placebo

8.9 (mean, at night;
range 1-15)

50 US military veterans with
chronic sleep disturbances;
18 received prazosin,

17 a behavioural sleep
intervention, 15 placebo

Treatment groups showed
reduction in daytime PTSD
symptoms and insomnia, with
a 62% in the treatment groups
showing sleep improvements v.
25% in placebo group
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Conclusions

Traditional PTSD treatments recommended by
agencies such as NICE (e.g. CBT, EMDR and
SSRIs) do have an evidence base, but they are
of limited efficacy and trauma-focused CBT in
particular has a high drop-out rate. Developments
in neuroimaging could lead to new pharmacological
treatments. Although current research has not
demonstrated a significant role for either ketamine
or propranolol, studies of prazosin for the treatment
of severe, chronic PTSD suggest anti-nightmare
efficacy and long-term tolerability. Larger-scale
RCT's on prazosin are now justified.
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o anxiety b responds to SSRIs within 2 months in 90% of
Prazosinis: b prevents PTSD if given immediately after cases
di alpha—adrene'rgm blockgr trauma, according to substantial, replicated ¢ occurs in less than 10% of people involved in
d beta—adre_nerglc antagonist double-blind randomised trials road traffic accidents
ar antagomst.at D, Dy and D, receptors ¢ can be prescribed for anxiety without first d is associated with increased alcohol
d glutamaterglc drug o performing any physical examination or consumption
a selective serotonin reuptake inhibitor. investigations e is associated with irritability in less than 50%

d can cause bradycardia of cases.
Trauma-focused CBT: e is a specific alpha-adrenergic blocker.
has efficacy rates of 80% within 10 weeks of
starting therapy 4 Quetiapine:
should be offered to all sufferers of PTSD, a is superior to prazosin in treating chronic PTSD
according to the 2005 NICE guidelines b is licensed in the UK for the treatment of PTSD
is demonstrably superior to EMDR for PTSD ¢ isan agonistat D;, Dy and D, receptors
has a negligible drop-out rate of less than 5% d has been associated with fatalities at low
has less efficacy than psychological debriefing doses in US military personnel
in the treatment of PTSD. e can cause postural hypotension.
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