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Abstract

The Food and Drug Administration (FDA) approved two selective serotonin reuptake inhibitors (SSRIs) sertraline and paroxetine

for the treatment of posttraumatic stress disorder. Many patients do not respond to them and their side effects commonly
occur before noticeable therapeutic effects, leading to their discontinuation. Other patients develop treatment resistance to the
two approved SSRIs and are treated with other pharmacological agents. A sizable number of patients also do not respond to
pharmacological agents and resort to the use of experimental psychoactive agents. This article reviews the definition of treatment
resistant posttraumatic stress disorder, and summarizes the various pharmacological and psychoactive agents that have been
used for treatment resistant posttraumatic stress disorder including various antidepressants, antipsychotics ,noradrenergic
agents, anticonvulsants, mood stabilizers, anxiolytics, hypnotics ,antihistaminergic agents, naltrexone, buprenorphine,
D-Cycloserine, neuropeptides, memantine, cannabinoids, 3,4-methylendioxymethamphetamine and ketamine.
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Introduction

Posttraumatic stress disorder (PTSD) is a trauma- and stress-re-
lated disorder [1]. It is caused by exposure to a traumatic event
that could result in serious injury or the loss of one’s life. Events
that can be considered traumatic could also include being witness
to or coming to know of close relatives or friends being affect-
ed by trauma events as well as being repeatedly confronted with
harmful effects of a traumatic event. Patients with PTSD may also
develop a constellation of symptoms that mirrors major depres-
sive disorder (MDD) including negative beliefs and expectations,
negative emotional states, anhedonia, and social withdrawal [1].
In addition to these symptoms, patients may experience various
traumatic reminders that may trigger prolonged and intense dis-
tress as well as physiological reactivity. Thus, external reminders
and thoughts or feelings related to the trauma are often avoided.
Further, negative changes in mood and cognition, and alterations
in arousal could also occur [1]. PTSD has a prevalence of 8.7%
in the United States, with a prevalence of 3.5% during any given
12-month period [1]. PTSD has a higher prevalence among mili-
tary veterans, as well as firefighters, police officers, and emergen-
cy medical personnel. Globally, the greatest prevalence is found

among survivors of rape, military combat and captivity, and politi-
cally motivated genocide [1]. PTSD is associated with poor social
and family relationships, excessive educational, and occupational
difficulties, lower income, and high degrees of disability, making
it difficult to maintain employment and social wellness [1]. Indi-
viduals with PTSD are 80% more likely than those without PTSD
to have co-occurring psychiatric disorders such as MDD, alcohol
and substance use disorder, obsessive compulsive disorder, anxi-
ety disorders panic disorder, agoraphobia, and generalized anxiety
disorder [1]. Suicidality increases in the PTSD population approx-
imately 2 to 3-fold and odds of lifetime suicide attempts increase
with the presence of comorbid conditions.

There are several treatment options available for PTSD, with psy-
chotherapy being recognized as the most effective form of treat-
ment for PTSD [2] which include Cognitive Behavior Therapy
(CBT), Cognitive Processing Therapy (CPT), Trauma-Focused
Cognitive-Behavioral Therapy (TFCBT), Prolonged Exposure
Therapy (PET) and Eye Movement Desensitization and Repro-
cessing (EMDR) [2].
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From a pharmacological perspective, SSRIs including the FDA
approved sertraline and paroxetine are considered first line treat-
ment. There are many other medications that can be used for those
who do not respond to sertraline and paroxetine and in those pa-
tients with co-occurring psychiatric disorders [3].

The heterogeneity of symptom clusters in PTSD as well as the
complex co-occurrence of other psychiatric comorbidities such
as mood disorders, especially MDD, anxiety disorders including
panic disorder, agoraphobia, and generalized anxiety disorder, ob-
sessive compulsive disorder and substance use disorders often lead
clinicians to the use of combination of medications and especially
for PTSD treatment resistant patients [4,5].

Definition of PTSD-Treatment Resistance

Although Treatment-resistant depression has been widely accept-
ed and treated for many decades, treatment resistance in PTSD
(TR-PTSD) which is a very common, serious, and a disabling con-
dition, has been less frequently addressed and at times unrecog-
nized as a valid clinical entity. There is also a paucity of data and
little consensus on the ongoing treatment of TR-PTSD [6].

The definition of TR-PTSD may vary across studies, it has been
generally described as a lack of response to all prior PTSD evi-
dence-based psychotherapy and to confirmed medications adher-
ence with appropriate dosage and recommended adequate treat-
ment duration. In general TR- PTSD is frequently associated with
PTSD severity , the experience of multiple traumas, the type of
traumatic events , patient’s gender and the co-occurrence of other
comorbid psychiatric disorders such as mood disorders, especial-
ly MDD, anxiety disorders including panic disorder, agoraphobia,
and generalized anxiety disorder, obsessive compulsive disorder
and substance use disorders, and other vocational, situational and
societal contributing factors [7] . These factors are differently
manifested in the civilian, combat-veteran and refugee populations
[8]. Civilian populations generally show a clinical response to an-
tidepressant medications. Combat-veterans especially those with
co-occurring psychiatric disorders have an increased severity of
PTSD symptoms thus raising the likelihood of TR-PTSD [9]. In
the refugee population there is often a more prolonged exposure to
traumatic events resulting in extremely severe manifestation with
co-occurrence of PTSD with depression, anxiety and panic comor-
bidity leading to TR-PTSD [10].

Pharmacotherapy for TR-PTSD

Several proposed psychotherapeutic and pharmacological ap-
proaches have been proposed for TR-PTSD. The various psycho-
therapeutic interventions are beyond the scope of this review which
would mainly address the various pharmacological and psycho-
active agents that could be considered for TR-PTSD and include
antidepressants, antipsychotics, noradrenergic agents, anticonvul-
sants, mood stabilizers, anxiolytics, hypnotics, antihistaminergic
agents, naltrexone, buprenorphine, D-Cycloserine, neuropeptides,
memantine, cannabinoids, 3,4-methylendioxymethamphetamine
and ketamine.

Antidepressants
The Selective Serotonin Reuptake Inhibitors (SSRIs)
The SSRIs are the most studied medications with sertraline and

paroxetine being FDA approved and considered as the first line
treatment for PTSD. In TR-PTSD, clinicians have used other SS-
RI’s such as fluoxetine, citalopram, escitalopram and fluvoxamine.
Although the effects of the SSRIs on improving PTSD symptoms
have been established, patients with TR-PTSD may not respond to
the various SSRIs despite appropriate dosage and adequate treat-
ment duration. This low response rate has been attributed to their
adverse effects and to the presence of co-occurring depressive
disorders, anxiety disorders, substance use, and the comorbidity
with medical and neurological conditions such as traumatic brain
injury[3,9].0ther proposed causes of the development of SSRIs
treatment resistance may be related to their lack of effects on other
PTSD associated symptoms such as sleep .They seem neither
to improve insomnia nor reduce recurrent nightmares and could
contribute to existing sleep difficulties, due to their association
with acute rapid eye movements (REM) sleep and sleep behavior
disorder [11].

Other Antidepressants

Trazodone could be added to SSRIs, for patients who have on-
going sleep disturbances but have achieved some benefits from
the SSRIs [12]. Common side effects include sedation, especially
excessive morning somnolence, postural dizziness, and the rare
risk of priapism in addition of monitoring for the possibility of
developing serotonin syndrome when combining trazodone with
an SSRI [12].

Nefazodone may benefit sleep, decrease anxiety, and improve de-
pression [13], however it is not readily available since it has been
pulled from the USA market in 2004 and carries a black box warn-
ing of hepatotoxicity.

Mirtazapine could be also added to an SSRI as an alternative to
trazodone for ongoing sleep difficulties. It could contribute to a
general reduction of PTSD symptoms especially those that are re-
lated to the associated sleep disturbances [14]. In addition, mir-
tazapine’s sedative effects may help lessen the hyperarousal which
prevents patients with PTSD from falling asleep, and can also lead
to increasing the stages of slow-wave, restorative sleep. The most
reported adverse effects are transient somnolence, increased appe-
tite, and weight gain.

Doxepin which belongs to the class of tricyclic antidepressants
(TCAs), has been reintroduced as a hypnotic agent and can be used
at low doses as an adjunctive agent for sleep difficulties [15]. It
is important to address its adverse effects of cardiac conduction,
potent anticholinergic and anti-adrenergic adverse effects and its
lethality in cases of intentional or accidental overdose.

Although other TCAs such as imipramine, nortriptyline and ami-
triptyline could be used as adjunctive agents to improve symptoms
of depression, anxiety, and sleep difficulties in TR-PTSD. These
are rarely prescribed by clinicians due to their multiple adverse
effects especially their cardiac, anticholinergic and anti-adrenergic
adverse effects and lethality in cases of intentional or accidental
overdose.

Bupropion could also be used and would add dopamine and nor-
adrenergic action to the SSRIs serotonergic effects, and although

Adv Neur Neur Sci, 2021

www.opastonline.com

Volume 4 | Issue 1 | 84



not evidenced base it may also help reduce SSRI-induced sexual
side effects [16]. Due to its potential adverse effects of hyperacti-
vation, decreased appetite and inducing seizures, it should not be
recommended for TR- PTSD if agitation, anorexia, and history of
seizures are present. Bupropion could also be beneficial in smok-
ing cessation in patients with TR-PTSD and comorbid tobacco use
disorder [17].

Mono Amino Oxidase Inhibitors (MAOIs)

The MAOISs such as phenelzine have shown promises in improv-
ing depression and anxiety in TR-PTSD, however their interaction
with many medications and the need for dietary restriction with
tyramine-containing foods and drinks have limited their clinical
usefulness [18].

Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs)
The SNRIs are combined serotonin and norepinephrine reuptake
inhibitors and include venlafaxine, and duloxetine. Both venlafax-
ine and duloxetine have been used in the treatment of TR-PTSD
[18,19]. The SNRIs evidence-based potential as second line treat-
ment option for core PTSD symptoms still need to be confirmed.
Nausea, insomnia, anxiety, restlessness, headache, drowsiness, dry
mouth, loss of appetite, and decreased libido could emerge with
the SNRIs, and increased blood pressure could occur with venla-
faxine thus warranting periodic blood pressure monitoring, espe-
cially in patients with hypertension and those at risk of developing
hypertension.

Novel Antidepressants

Desvenlafaxine, levomilnacipran, vortioxetine and vilazodone are
FDA approved for the treatment of MDD and have been used as
adjunctive treatment for patients with co-occurring depression and
PTSD. There is paucity of data currently about their utility in im-
proving TR-PTSD.

Antipsychotics

Although the first generation or typical antipsychotic fluphenazine
could be used for reducing avoidance, re-experiencing, and hy-
perarousal symptoms in TR-PTSD, it is seldom used due to its
associated extrapyramidal adverse effects and the risk of develop-
ing tardive dyskinesia. The second generation(SGAs) or atypical
antipsychotics have been used in TR-PTSD especially in severe
cases that have not responded to the standard treatment with SS-
RIs or other antidepressants[13,20] .The SGAs such as risperi-
done, quetiapine, olanzapine, and aripiprazole could be used as
adjunctive agents for the treatment of re- experiencing phenomena
or flashbacks, recurrent intrusive thoughts, sounds, and images of
traumatic events, and “paranoid” ideas, such as the fear of being
attacked when exposed in public places, agitation, anger, hypervig-
ilance, exaggerated startle, chronic sleep difficulties, and persistent
depression. The metabolic syndrome, which is manifested by ele-
vated diastolic blood pressure, increased waist circumference, and
increased low high-density lipoprotein cholesterol, could develop
among PTSD patients treated with the SGAs [3]. This syndrome
could also be related to lifestyle factors of improper diet, lack of
regular physical activities and/or long-term overactivation of stress
response pathways. Based on the currently available literature, it
appears that olanzapine and risperidone are the most used SGAs
for TR- PTSD [3,21], however more research with larger sample
sizes and more double blind randomized controlled trials are need-

ed to substantiate the effectiveness and safety of these agents in
individuals with TR-PTSD.

Noradrenergic Agents

Also known as sympatholytic agents, adrenergic modulators, or
adrenergic-inhibiting agents could modulate and decrease symp-
toms of hyperarousal, anxiety, decrease nightmares and improve
TR-PTSD. This class of medications includes prazosin, clonidine,
and propranolol. Prazosin can be useful in reducing combat trauma
related nightmares, and possibly normalizing dreams leading to
improved sleep quality and increasing sleep duration [22]. Cloni-
dine reduces nightmares, anxiety, hypervigilance, startle reactions,
and outbursts of rage among some severely traumatized TR-PTSD
individuals [23]. Propranolol could also decrease. anxiety and hy-
perarousal [23]. Orthostatic hypotension, dizziness, drowsiness,
fatigue, lightheadedness, and syncope are potential adverse effects
of the noradrenergic agents.

Anticonvulsants

Kindling, is a phenomenon in which repeated sub-threshold stim-
ulation of the central nervous system (CNS), predispose the neu-
rons to become over sensitive to various stimuli which has been
shown to occur in the amygdala and the limbic regions of the CNS,
that are linked to fear and stress and seem to be hyperactivated
in some patients with PTSD [24]. The anti-kindling effects of the
anticonvulsants have been proposed as a possible treatment for
TR- PTSD. Among the many available anticonvulsants, carbamaz-
epine, valproic acid (valproate and divalproex), topiramate, lamo-
trigine, and gabapentin have been used in TR-PTSD. Potentially
life-threatening reactions to carbamazepine may include aplastic
anemia, toxic hepatitis, pancreatitis and skin reactions, specifically
Stevens-Johnson syndrome and toxic epidermal necrolysis. Dival-
proex can cause acute hepatitis with liver failure, acute pancre-
atitis, polycystic ovarian syndrome and may cause birth defects
during pregnancy. It is very important to drink an adequate amount
of fluid daily to avoid the possible side effect of developing of
kidney stones with topiramate. Although most patients who de-
velop a rash while receiving lamotrigine have mild to moderate
symptoms, some individuals may develop the serious skin reaction
of Stevens-Johnson syndrome, which would require immediate
emergency hospitalization. Gabapentin could cause depression,
hostility, severe dizziness, confusion, or coordination problems in
addition to the development of rash, hives, itching, and swelling.

Mood Stabilizers

The benefits of using the mood stabilizers in the treatment of TR-
PTSD is based on their effectiveness in stabilizing co-occurring
bipolar disorder. These agents have also been used as adjunctive
therapy in non-bipolar TR-PTSD patients based on their effects
on stabilizing the associated PTSD symptoms of irritability, anger,
aggression, impulsivity, and rage [25]. Mood stabilizers include
three main categories, some SGAs, the anticonvulsants and lithi-
um. The SGAs have been described in a previous section. Among
the anticonvulsants only carbamazepine, valproic acid (valproate
and divalproex) and lamotrigine have been approved as mood sta-
bilizers and their beneficial and adverse effects have been summa-
rized in the previous section. In regard to lithium, it may be helpful
in stabilizing co-occurring bipolar disorder in TR-PTSD, and in
reducing anger and irritability in non-bipolar TR-PTSD patients
[26]. Giddiness, blurred vision, tinnitus, severe shakiness, and sei-
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zures are some of the serious effects of lithium, it should also be
avoided in patients with thyroid or kidney problems and those who
are maintained on a low-sodium diet. Adequate hydration is neces-
sary to prevent lithium toxicity.

Ancxiolytics

Benzodiazepines

The anxiolytic class of benzodiazepines exert their effects by
sedation, inducing sleep, decreasing anxiety, causing muscle re-
laxation, as well as adjunctive antiepileptics. They are contrain-
dicated as a treatment option for PTSD due to their effects on the
worsening of cognitive dysfunctions, decreasing concentration,
causing memory difficulties, and precipitating behavioral disinhi-
bition. They could lead to the development of addiction and with-
drawal symptoms when abruptly discontinued. They are also lethal
in accidental or intentional overdose especially if combined with
alcohol, opioids, or other sedative hypnotics. There is currently no
evidence to support the use of benzodiazepines due to their lack of
efficacy and effectiveness in TR-PTSD [27].

Buspirone

The non-benzodiazepine anxiolytic buspirone could be used as an
adjunctive in treating persistent anxiety in TR-PTSD. It has the
advantage of a relatively benign side-effect profile and the lack of
addictive potential. It could decrease intrusive thoughts and night-
mares in some patients [28]. It can also act as an augmenting agent
in potentiating antidepressant medications effects in the manage-
ment of treatment resistant depression. As such it may also benefit
patients with co-occurring treatment resistant depression and TR-
PTSD [29].

Hypnotics

The Z-drugs

Sleep complaints are common and have a direct impact on PTSD
treatment outcomes, many clinicians have been using benzodiaz-
epine and non-benzodiazepine hypnotics like zolpidem, zaleplon,
and eszopiclone as agents to help initiate and maintain sleep. This
class of hypnotics also sometimes referred to as “the Z drugs” have
been associated with residual morning drowsiness, memory laps-
es, erratic actions, such as sleep-driving, making phone calls, pre-
paring and eating food while asleep. These side effects occur at a
higher incidence when these medications are taken above the rec-
ommended dose, or when combined with alcohol or other sedative
hypnotics. Anaphylactic reactions and facial angioedema could
also occur. The use of benzodiazepine [29] or the Z drugs are not
recommended for the treatment of sleep difficulties in TR- PTSD
[30].

Ramelteon / Melatonin.

Although ramelteon and melatonin are considered a safer alterna-
tive to the benzodiazepines and the Z drugs due to their benign side
effects profile, their use has not been confirmed as effective agents
for the management of sleep difficulties in TR-PTSD. Patients
with PTSD and co-occurring sleep disorders need to be evaluated
to determine the cause of their sleep disorders. If sleep difficulties
persist and is confirmed as a feature of TR- PTSD, then further
evaluation of their overall pharmacological treatment would need
to be pursued and undertaken to explore non-pharmacological and
behavioral management of their sleep patterns [31].

Antihistaminergic Agents

The antihistaminergic agents such as diphenhydramine, hy-
droxyzine, or cyproheptadine have been temporarily used to in-
duce drowsiness and sleep in nightshift workers, during periods of
time zone adjustment and for jet lags. they may have some utilities
in managing daytime anxiety and sleep difficulties in TR-PTSD
[32]. The side effects of these agents include drowsiness, day time
sleepiness, and anticholinergic effects, such as dry mouth, blurred
vision, constipation, urinary retention, exacerbation of asthma and
breathing difficulties, cognitive impairment, dizziness and addi-
tive CNS depressant effects when they are combined with other
sedating pharmacological agents [3]. Clinicians prescribing these
agents need to be vigilant in monitoring their broad side effects
profile which could adversely impact the daily functioning of indi-
viduals with TR-PTSD.

Naltrexone

Individuals with comorbid substance use and TR-PTSD especially
those who use alcohol and or opioids could benefit from naltrex-
one in decreasing their craving for these substances and ultimately
leading to improvement in TR-PTSD. However, the safety and ef-
ficacy of naltrexone in the treatment of TR -PTSD have not been
tested in controlled clinical trials [33].

Buprenorphine

Certain patients with TR-PTSD and opioids use disorder who re-
port improvement in their PTSD symptoms when they received
buprenorphine as a component of their opiates use disorder treat-
ment have led certain clinicians to consider buprenorphine as an
adjunctive agent in TR-PTSD even in the absence of an opioids
use disorder [34]. It has been suggested that buprenorphine effects
on the CNS opioid receptors would improve dysphoric mood,
anxiety and stress responses resulting in improved TR-PTSD. Pro-
spective studies are needed to determine whether these effects are
reproducible.

D-Cycloserine

A partial N-Methyl-d-aspartic acid or N-Methyl-d-aspartate
(NMDA) agonist has shown to be effective in facilitating the ex-
posure/extinction therapy and to improve the efficacy of treating
anxiety disorders, however it has not shown effectiveness as an
adjunctive treatment in PTSD or TR-PTSD [35].

Neuropeptides

The neuropeptides such as oxytocin, neuropeptides Y and S may
play a relevant role in the pathophysiology of PTSD. Their subop-
timal concentrations in various brain regions, particularly in the
amygdala, hippocampus, prefrontal cortex, hypothalamus, and
brain stem, may play a role in the clinical manifestations of PTSD.
Ongoing clinical experiments aimed at validating a role CNS neu-
ropeptide in PTSD pathology are important. These studies will
provide the rationale for moving forward with human studies on
the effects of neuropeptide treatments in PTSD and TR-PTSD [36].

Memantine

Memantine was shown to improve cognitive symptoms, PTSD
symptoms, and mood in veterans with PTSD. Randomized dou-
ble-blind studies are needed to validate these preliminary obser-
vations and their clinical implications in the overall treatment of
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PTSD and TR-PTSD [37].

Psychoactive Agents

Multiple alternatives have been evaluated and studied for their
uses in treating TR- PTSD in patients who have not responded to
various pharmacological agents or who refuse to take pharmaceu-
tical industry “big pharma!” products. Among these are cannabi-
noids, methylenedioxymethamphetamine and ketamine.

Cannabinoids

There has been a recent surge of interest regarding the
use of cannabinoids in the treatment of PTSD.
Cannabinoids have been advertised and promoted by several orga-
nizations including some Veterans support groups as safe natural
products that may help reduce PTSD symptoms cluster of depres-
sion, anxiety hypervigilance, increased arousal, sleep disturbanc-
es, and nightmares. Although cannabinoids may decrease sleep
disturbances and nightmares in some patients they have not been
consistent in improving global clinical outcome in TR-PTSD indi-
cating that future well-controlled, randomized, double-blind clin-
ical trials are highly warranted and urgently needed especially in
the context of the legalization of marijuana use in many States of
the union despite being illegal according to the penal Federal laws.
Decline in neurocognitive functioning and the precipitation of psy-
chosis are potential risks of regular marijuana users regardless of
their age and overall health status. Nabilone which is a synthetic
cannabinoid that activates the Cannabinoid receptors type 1 (CB1)
cell receptors which are abundantly expressed in the CNS .When
given to participants in a study, nabilone resulted in a decrease in
PTSD related symptoms of recurrent nightmares, flashbacks, and
improved sleep time[38].It is not advisable from a clinical per-
spective to use cannabinoids or any of their synthetic products as
recommended treatment of TR-PTSD until the evidence in regard
to their clinical effectiveness, and evidence-based guidelines are
clearly identified and synthesized .

3,4-Methylendioxymethamphetamine (MDMA)

Clinical trials have shown MDMA to improve mood, well-being,
relaxation, and to enhance emotional sensitivity, responsiveness,
openness, and feeling of closeness to other, in addition to fear re-
duction while maintaining a state of alertness. Preliminary results
regarding MDMA -assisted psychotherapy for TR-PTSD may be
promising however it warrants further well-controlled, random-
ized, double-blind clinical trials [39], especially in the context of
MDMA safety as described in the scientific literature and as per-
ceived by the general public. The adverse effects of MDMA may
include nausea, vomiting, jaw clenching, muscle aches, feelings of
numbness, headache, dizziness, fatigue, sweating and decreased
appetite. Detrimental effects on neurocognition could occur pre-
cipitating deficits in cognition and retrospective memory, dis-
turbed sleep, depression, confusion and psychosis.

Ketamine

Ketamine is an N-methyl-d-aspartate receptor antagonist and oth-
er psychedelic agents such as psilocybin and Lysergic acid dieth-
ylamide (LSD), also known colloquially as acid ,have been used
in experimental trials to treat depression, social anxiety disorder,
obsessive-compulsive disorder, and PTSD. Ketamine is FDA ap-
proved for treatment resistant MDD, but not for TR-PTSD. Its

therapeutic effects remain controversial regarding its potential in
precipitating anxiety, but the perceived benefit of a rapid reduction
of PTSD symptoms makes it worthy for studies in TR-PTSD.[40].
The immediate effects of ketamine in leading to a near complete
resolution of MDD symptoms is also speculated to occur in TR-
PTSD. Randomized placebo control trials to confirm Ketamine ef-
fectiveness in the treatment of PTSD and TR-PTSD especially in
the context of its 1-2 weeks transient lasting effects.

Summary

The conventional first line treatment of PTSD include psychothera-
py, pharmacotherapy, or their combination. Despite these available
treatments, many individuals continue to exhibit ongoing PTSD
symptoms and discontinue treatment due to the lack of effective-
ness and the slow onset of action of the two FDA approved SSRIs
medications, sertraline and paroxetine in addition to the burden of
their side effects. Patients who consistently over an extended peri-
od of treatment continue to exhibit a lack of clinically observable
improvement may be categorized as TR-PTSD .The use of other
SSRIs,various other antidepressants, SNRIs, novel antidepressants
, antipsychotics ,noradrenergic agents, anticonvulsants, mood sta-
bilizers, anxiolytics, hypnotics, antihistaminergic agents, naltrex-
one, buprenorphine, D-Cycloserine, neuropeptides, memantine,
cannabinoids, 3,4-methylendioxymethamphetamine and ketamine
despite their proposed benefits for the treatment of TR-PTSD
they continue to show inconsistency in replicating their benefits.
Well-designed randomized double-blind, placebo-controlled re-
search clinical trials are needed to confirm these alternatives as ev-
idence-based PTSD treatment modality. Until then, clinicians are
behooved to exert prudence and wise clinical judgement prior to
recommending any of these agents as proven treatment modalities
for TR-PTSD.
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