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Extended-release formulation of
venlafaxine in the treatment of
post-traumatic stress disorder

Chi-Un Pae', Hyun-Kook Lim, Neena Ajwani, Chul Lee and Ashwin A Patkar

There is abundant evidence for abnormalities of both norepinephrine and serotonin
neurotransmitter systems in post-traumatic stress disorder (PTSD). Venlafaxine
extended-release formulation (venlafaxine XR) is a serotonin and norepinephrine
re-uptake inhibitor with antidepressant and anxiolytic properties relevant to the
pathophysiology of PTSD. Venlafaxine XR is currently approved for the treatment of panic
disorder, generalized anxiety disorder and social anxiety disorder, as well as major
depression in adults, based on a number of randomized, double blind, placebo-controlled
clinical trials. Limited data also demonstrate that venlafaxine XR maintains a therapeutic
response for more than 6 months in these anxiety disorders. Venlafaxine XR has
demonstrated short- and long-term efficacy for the treatment of PTSD in two recent
randomized, double-blind, placebo-controlled clinical trials, although it has not been
extensively studied for PTSD, compared with other anxiety disorders. This review focuses on
the potential role of venlafaxine XR in the treatment of PTSD, based on currently

available evidence.
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The tricyclic antidepressants (TCAs) and
monoamine oxidase inhibitors (MAOIs) have
previously been the mainstay of pharmacological
treatment for various anxiety disorders, includ-
ing post-traumatic stress disorder (PTSD). How-
ever, since the 1980s, selective serotonin
re-uptake inhibitors (SSRIs) have rapidly
replaced the pivotal role of TCAs and MAOIs in
the treatment of PTSD, owing to safety and tol-
erability issues, such as anticholinergic side
effects, overdose toxicity and a propensity toward
hypertensive crisis. Currently available data have
demonstrated that SSRIs may be the first-line
pharmacological agents for the treatment of
PTSD, based on a number of randomized, dou-
ble blind, placebo-controlled clinical trials
(RCT), and paroxetine and sertraline have been
approved for PTSD by the US FDA [1.2].
Although emerging data have established the
efficacy and safety of SSRIs in the treatment of
PTSD [12], various factors other than PTSD
symptoms, such as gender, type of trauma and
symptom clusters, may limit and compromise

the effects of SSRISs [3]. In fact, it was not possi-
ble to separate sertraline and fluoxetine from
placebo in short-term placebo-controlled clini-
cal trials in military veterans with PTSD [3.4].
In addition, chronic PTSD was found to be less
likely to respond to pharmacological treatment
than new-onset cases [3].

A recent preliminary study has subclassified
PTSD into noradrenergic system-sensitized
and serotonin (5-hydroxytryptamine [5-HT])
system-sensitized neurobiological subgroups,
suggesting that medications with different
pharmacological profiles may exert different
therapeutic benefits in the treatment of PTSD
5. In this context, the extended-release (XR)
formulation of venlafaxine, which is classified
as a serotonin and norepinephrine re-uptake
inhibitor (SNRI), may be another efficacious
agent in the treatment of PTSD. This review
focuses on the potential role of
venlafaxine XR in the treatment of PTSD, as
well as providing a brief overview on PTSD
based on currently available evidence.

10.1586/14737175.7.6.603

© 2007 Future Drugs Ltd

ISSN 1473-7175 603


http://www.future-drugs.com

Pae, Lim, Ajwani, Lee & Patkar

Prevalence of PTSD

The estimated lifetime prevalence of PTSD is 7.8%, and prev-
alence is greater in women than in men [e]. The most common
traumas associated with PTSD are exposure to combat and
witnessing of violence among men, and rape and sexual moles-
tation among women [e]. The lifetime prevalence of PTSD in
patients within a primary care setting ranged from 12 to 25%
[7.81. Furthermore, nearly half (48%) of the patients with
PTSD in general medical practice do not appear to receive
appropriate and adequate psychiatric intervention, indicating
that a substantial proportion of primary care patients with
PTSD are receiving inadequate or no treatment [9,10].

Clinical features of PTSD

Diagnostic criteria for PTSD basically requires the development
of distinctive symptom clusters, such as re-experience, avoidance
and hyperarousal, following exposure to extreme traumatic
events that are associated with feelings of intense fear, helpless-
ness or horror, and resulting in functional impairment or distress
[L1]. Some studies have demonstrated that PTSD can continue
for 6-12 months after experiencing trauma, although the longi-
tudinal course of PTSD can vary and depends on individual vul-
nerability, socioenvironmental factors and psychiatric comorbid-
ity [22,131. Comorbidity is also common in patients with PTSD.
In the National Comorbidity Survey, approximately 80% of
patients with PTSD had a lifetime history of at least one other
psychiatric disorder (major depression > social anxiety disorder
[SAD] > dysthymia > generalized anxiety disorder [GAD]), and

there were some differences between male (i.e., alcohol/drug
dependence and behavioral problems) and female (i.e., panic
disorder and agoraphobia) comorbidity (6. In addition,
somatic symptoms and physical illness were prevalent in
patients with PTSD [14,15], especially among those with physi-
cal injury resulting from traumatic events [16]. Diverse psychi-
atric manifestations that may be derived from the complicated
interactions of distinctive PTSD symptom clusters are pre-
sented in FiIcURE 1. In addition, increased lifetime prevalence of
suicidal ideation has been reported, and overall, patients with
PTSD have an increased rate of attempted suicide, as much as
six-times that in the general population [17,18].

Disturbance in serotonergic &/or noradrenergic
neurotransmission in PTSD

Although controversy exists regarding the exact role of 5-HT
in the development of PTSD, decreased platelet binding of
[*H]-paroxetine and defects in the 5-HT transporter system
have been consistently reported [19-23]. Other supportive find-
ings include the association of a low number of 5-HT binding
sites with treatment response to SSRIs 191 and a lower level of
plasma 5-HT in patients with PTSD [24].

Noradrenergic dysregulation in patients with PTSD is also
observed, with increased heart rate and blood pressure when they
are exposed to visual and auditory reminders of trauma. Elevated
24-h urinary noradrenaline has been consistently reported in
patients with PTSD, compared with those with other psychiatric
disorders and control groups [24-271. TCAs have also demonstrated
a therapeutic effect in the treatment of

-

Re-experience

Intrusive collection; distressing dream;
flashbacks; dissociation; psychological
and physical distress with reminders
of the events

Psychotic symptoms
Depression

Anxiety

Impaired cognition
Somatic symptoms

Avoidance and numbing
Avoidance of places,
situations or people,
inability to recall

the events; restricted
affect; diminished interest;
estrangement from others

post-traumatic stress disorder.

Hyperarousal

Sleep disturbance;
impaired concentration;
irritablility; anger;
hypervigilance;
exaggerated

startle response

Figure 1. Psychiatric symptoms possibly derived from distinctive symptom clusters of

PTSD symptoms, such as hypervigilance
and heightened attention [1,2,28,29].

Some studies have suggested that the
aberration of 5-HT and noradrenaline
may play a role in the pathophysiology of
PTSD. An interesting study used m-chlo-
rophenylpiperazine (m-CPP) as a probe
for serotonergic activity and yohimbine as
a probe for noradrenergic activity to inves-
tigate the possibility of neurobiological
subgroups of PTSD based on subclassifi-
cation by 5-HT or noradrenaline predom-
inance [5. In that study, yohimbine-
induced panic attacks appeared to occur
in different patients from those with
m-CPP-induced panic attacks, and only
19% of patients had panic attacks induced
by both pharmacological probes, which
was partly supported by a subsequent
study [24].

Taken together, the alterations in nora-
drenaline and 5-HT might be relevant to
the clinical manifestations of PTSD (i.e.,
so-called hypervigilance), which include
exaggerated startle, irritability, auto-

nomic hyperarousal and impulsivity [30].
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However, the currently limited available evidence for alter-
ations in 5-HT and noradrenergic neurotransmission does not
enable a definite conclusion about the precise contribution of
both neurotransmitters to the development of PTSD. Never-
theless, established efficacy of SSRIs and TCAs in treating this
disorder suggests that medication combining 5-HT and norad-
renaline effects, such as venlafaxine XR, might have potential
use in the treatment of PTSD, although the exact mechanism of
action of the drug for PTSD has not yet been fully elucidated.

Introduction to venlafaxine XR

The immediate-release (IR) formulation of venlafaxine was
introduced to the market in 1994, as the first of a newer gener-
ation of dual-mechanism antidepressants (SNRIs), with the
expectation of greater efficacy compared with single-mode
action antidepressants.

Venlafaxine might be more beneficial than SSRIs in cases of
treatment-resistant depression, severe depression and remission
of depressive symptoms, although few quality head-to-head
comparison studies are available [31-3s]. With the recent advent
of several new formulations of existing antidepressants to over-
come their significant shortcomings, venlafaxine XR was intro-
duced to the market in 1997, initially for treatment of major
depression and with subsequent indications for GAD, SAD
and panic disorder.

Comparison of venlafaxine XR & IR formulations

Drug design

Venlafaxine XR is designed as an XR capsule with a
microencapsulated formulation, whereas the IR formulation is
a water-soluble compressed tablet. The release of active ven-
lafaxine XR is controlled by diffusion through the coating
membrane on the spheroids and is not pH dependent [39].

Pharmacodynamics

The pharmacodynamic profile of venlafaxine XR is no different
from that of the IR formulation, although its pharmacokinetic
profile has been somewhat changed. Venlafaxine and its active
metabolite, O-desmethyl venlafaxine (ODV), inhibit presynaptic
5-HT and norepinephrine re-uptake. Unpublished manufac-
turer’s data indicate that venlafaxine and ODV have different
potencies against 5-HT and norepinephrine transporters, with
ODV heing relatively more potent than venlafaxine against nore-
pinephrine [WYETH PHARMACEUTICALS INC., UNPUBLISHED DATA].
Venlafaxine has a weak effect on dopamine re-uptake. Venlafax-
ine and ODV have no significant affinity for muscarinic, hista-
mine H1 or o-adrenergic receptors in vitro. Finally, venlafaxine
and ODV do not possess MAO inhibitory activity [39]. The inhi-
bition of noradrenaline re-uptake may begin at doses of
75 mg/day, thereby supporting a relevant clinical effect ).

Pharmacokinetics

Compared with the IR formulation, venlafaxine XR releases
the active drug much more slowly into the gastrointestinal
tract. Venlafaxine XR has a lower peak plasma concentration

Venlafaxine extended release

(Cpnax: 150 ng/ml for XR vs 225 ng/ml for IR) and longer time
to peak plasma concentration (1, 5.5 h for XR vs 2 h for IR)
[39,41]. The active metabolite ODV also extends the effective
half-life of venlafaxine XR, which probably accounts for the
acceptability of its once-daily dosing, compared with the
twice-daily dosing required for the IR formulation [39,42]. The
lower C,, and effective half-life of venlafaxine XR might be
expected to induce less nausea and dizziness at the initiation of
therapy, and to possibly increase patient compliance, as well as
to reduce the possibility of a dose-dependent elevation in
blood pressure [421. A higher plasma level of venlafaxine plus
ODV has been significantly associated with a more rapid
decrease in depressive symptoms, leading to the hypothesis that
exposure to a more potent noradrenergic therapeutic agent may
be beneficial for the early improvement of depression [43].

Owing to its slow release rate, venlafaxine XR has the advan-
tage of a slower absorption rate while maintaining the same
bioequivalence as the IR formulation. The bioavailability of
both venlafaxine and ODV is similar between equal daily doses
of venlafaxine XR and IR, but venlafaxine XR can reduce daily
fluctuations in the plasma concentrations of venlafaxine and
ODV that can occur with the IR formulation [39]. In summary,
venlafaxine XR has a lower C,,,, longer t... and longer effec-
tive half-life than the IR formulation, while providing the same
bioequivalence, which suggests the convenience of switching
from the IR formulation to venlafaxine XR [44].

Drug interaction

The concomitant use of venlafaxine with drugs that potentially
inhibit both cytochrome P450 (CYP) 2D6 and 3A4, the pri-
mary metabolizing enzymes for venlafaxine, has not been well
studied 451. However, it is known that the combination of ven-
lafaxine with risperidone, haloperidol and desipramine leads to
altered pharmacokinetics; therefore, the dosages of CYP2D6
substrates may need to be adjusted when administered with
venlafaxine [41].

Indications

Venlafaxine XR has been approved for the treatment of major
depression, SAD and GAD, and recently for panic disorder by
the FDA. The IR formulation has been approved only for
major depression. Venlafaxine XR has not yet been approved
for the treatment of PTSD.

Comparative efficacy & safety

The efficacy and safety of venlafaxine XR (mean dose:
124-140 mg/day) and IR (mean dose: 115-125 mg/day)
have been directly compared in 278 outpatients with major
depression in a 12-week RCT [46]. Although both formula-
tions demonstrated comparable antidepressant efficacy over
the placebo-treated group, venlafaxine XR was superior
(p <0.05) to the IR formulation at week 8 based on the
Hamilton Depression Rating Scale (HAM-D) and Clinical
Global Impression-Severity score (CGI-S), and at week 12
based on all the efficacy measures.
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The most common adverse event in each formulation group
was nausea (45% in each drug-treated group vs 10% in the pla-
cebo group), which was mainly observed in the first week of treat-
ment and decreased to approximately 10% by week 2 [46]. There
were no significant differences in the frequency of adverse events
between the two formulations, with the exception of a higher
incidence of male sexual dysfunction with venlafaxine XR, which
might be related to the sustained plasma concentrations of active
metabolites in patients treated with venlafaxine XR [4246]. A
risk/benefit analysis has been conducted to compare the two for-
mulations, using linear ratio measures for dizziness, insomnia,
nausea, nervousness, somnolence and a composite of anticholin-
ergic events [47]. In that study, a statistically significant benefit-to-
risk ratio of at least 2:1 was demonstrated for venlafaxine XR over
venlafaxine IR with regard to nausea and dizziness, which might
cast new light on the adverse events of the two formulations [47).

Head-to-head comparisons between venlafaxine XR and IR in
placebo-controlled clinical trials are too few to provide a definite
conclusion as to which formulation is superior; in particular,
there are no currently available RCT data related to anxiety disor-
ders. Considering the established efficacy of both formulations
compared with placebo or active comparators in several placebo-
controlled clinical trials of treatment for major depression and
various anxiety disorders, and given their similar pharmacody-
namics, it appears that there are no differences in antidepressant
and antianxiety efficacy between the two formulations. Despite
the differences in pharmacokinetics between the two formula-
tions, the current paucity of direct comparisons does not warrant
any conclusive remarks concerning their differential safety and
tolerability profiles. Clearly, adequately powered, well-designed
placebo-controlled clinical trials should be conducted to demon-
strate any differences in terms of efficacy and tolerability between
the two formulations.

Clinical data for venlafaxine XR in the treatment of PTSD
Efficacy studies of venlafaxine XR in PTSD
Overview
The efficacy of venlafaxine XR for the treatment of GAD, SAD
and panic disorder has been established in a number of short-
and long-term (8-28 weeks) placebo-controlled clinical trials;
however, there has been a limited number of placebo-con-
trolled clinical trials for the treatment of PTSD [48.49]. In one
study, venlafaxine XR was compared with sertraline and pla-
cebo in 538 outpatients for 12 weeks [4g]. Patients were ran-
domly assigned to receive placebo or flexible doses of venlafax-
ine XR (37.5-300 mg/day) or sertraline (25-200 mg/day).
TABLE 1 presents the details of the study procedure.

A subsequent 6-month RCT evaluated the long-term efficacy
of venlafaxine XR (37.5-300 mg/day) in 329 outpatients with
PTSD (TABLE 1) [49].

Results of efficacy

Short-term RCT (12 weeks)

In the first RCT, venlafaxine XR (p = 0.015 vs placebo) dem-
onstrated superior efficacy to placebo by an observed difference

(OD) of -7.3 over a 12-week period, based on an assessment
of changes in the 17-item Clinician-administered PTSD Scale
(CAPS-SX17) score from baseline to end point (last observa-
tion carried forward [LOCF]) [48]. Sertraline failed to demon-
strate any efficacy (p = 0.081 vs placebo) based on this pri-
mary end point, while there was no significant difference
compared with that of venlafaxine XR (OD =-2.1;
p =0.494) Ficure2). A significantly greater change in the
CAPS-SX17 score from baseline for venlafaxine XR compared
with placebo from week 2 was found throughout the study.
Regarding CAPS-SX17 cluster scores, venlafaxine XR demon-
strated significantly greater improvement than placebo for
avoidance/numbing (p = 0.021 vs placebo) and hyperarousal
(p = 0.024 vs placebo), although there was no difference in re-
experience (p = 0 0.195 vs placebo). Sertraline was superior to
placebo only for the avoidance cluster score (p =0.033 vs
placebo) (FIGURE 2) [48].

The efficacy of venlafaxine XR based on changes in the
patient-rated Davidson Trauma Scale (DTS) scores was more
consistent than that based on the CAPS-SX17 scores. Ven-
lafaxine XR showed greater improvement than placebo for
changes in the DTS total score (OD= -8.3, p =0.015) and
the intrusion (OD =-2.4; p=0.031), avoidance/numbing
(OD=-3.3; p=0.029) and hyperarousal cluster scores
(OD =-2.5; p = 0.025), whereas sertraline did not differ from
placebo for any measured DTS scores (FIGURE 2) [48].

After 12 weeks of treatment, remission (CAPS-SX17 <20)
rates were 30.2% for venlafaxine XR, 24.3% for sertraline and
19.6% for placebo. The remission rate for venlafaxine XR was
significantly different from that of placebo at 12 weeks
(p < 0.05 vs placebo), and significant rate differences between
venlafaxine XR and both sertraline and placebo were observed
as early as 4 weeks (p < 0.05 vs placebo; p < 0.01 vs sertraline)
and 6 weeks (p < 0.001 vs placebo; p < 0.05 vs sertraline). In
contrast, sertraline failed to demonstrate a significant differ-
ence in remission rate compared with placebo at any time
during the study [4a].

The majority of other secondary outcomes also significantly
favored venlafaxine XR over placebo, with the exception of the
Global Assessment of Functioning (GAF) score (Sheehan Vul-
nerability to the Effects of Stress Scale [SVS]: p = 0.021 vs pla-
cebo; Clinical Global Impression-Severity score (CGI-S:
p =0.007 vs placebo; 17-item Hamilton Depression Rating
Scale [HAM-D-17]: p = 0.039 vs placebo). Sertraline demon-
strated marginal significance only for changes in the CGI-S
score (p = 0.046 vs placebo) ).

Patient self-rating of functioning, satisfaction and quality of
life, as measured by total and cluster scores on the Quality of Life
Enjoyment and Life Satisfaction Short Form (Q-LES-Q-SF),
showed greater improvement with venlafaxine XR than with pla-
cebo for the total score (OD =2.7; p=0.033) and the cluster
scores on general activities (OD = 2.5; p = 0.029) and overall life
satisfaction (OD =0.3; p=0.002). Changes in the total
(OD =-2.0; p=0.025) and social life cluster (OD=-0.7; p =
0.025) scores on the Sheehan Disability Scale (SDS) were also
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Figure 2. Changes in primary (CAPS-SX17 total score) and major secondary end point (CAPS-SX17 cluster scores and DTS total and cluster scores) in
a 12-week randomized, controlled clinical trial of venlafaxine XR for patients with post-traumatic stress disorder (last observation carried

CAPS-SX17: Clinician-administered Post-traumatic Stress Disorder Scale; DTS: Davidson Trauma Scale; ES: Effect size; PBO: Placebo; SRT: Sertraline;

significantly greater with venlafaxine XR than with placebo, but
there were no statistical differences in work/school or
family/home cluster scores compared with placebo [sg].

Secondary analysis showed no significant effect of the
HAM-D severity score at baseline on the CAP-SX17 score
(F=1.85; p=0.159) and no significant interaction between
the treatment and the baseline HAM-D-17 severity score
(F=0.31; p=0.872), indicating that the improvement in
depressive symptoms did not affect the efficacy of venlafaxine
XR for PTSD symptoms. The mean total CAPS-SX17 score at
baseline (F=7.18; p=0.008) and the type of treatment
(F=3.26; p=0.039) accounted for a statistically significant
effect on the improvement of the total CAPS-SX17 score,
which clearly suggests that the effect of venlafaxine XR on
PTSD core symptoms is not mediated by the improvement of
depressive symptoms [48]. TABLE 2 summarizes the details of the
changes in outcome measures other than CAPS-SX17 and
DTS, from the baseline to the end point (LOCF).

Long-term RCT (24 weeks)

A long-term RCT of venlafaxine XR (75-300 mg/day) was
conducted for 6 months in 329 outpatients with PTSD [49].
Compared with placebo, venlafaxine XR showed a significantly
greater change in the total CAPS-SX17 score from baseline to
end point (LOCF), with an OD of -8.9 over 24 weeks
(p = 0.006), along with earlier improvement seen from week 4
onward (LOCF), which agrees with the short-term RCT result
(OD = -7.3) (FIGURE 3) [48].

The CAPS-SX17 cluster scores showed inconsistent
results, demonstrating significant differences in the changes
from baseline to end point in the cluster scores for re-experi-
ence (OD=8.0; p=0.008) and avoidance/numbing
(OD =115; p=0.006), but not for hyperarousal
(OD =9.8; p=0.06). By contrast, the results of the short-
term RCT, which indicated significant superiority in the
cluster scores for avoidance/numbing (p = 0.021) and hyper-
arousal (p = 0.024), but not for re-experience. The remission
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Figure 3. Change in total score on the Clinician-administered Post-traumatic Stress Disorder Scale (CAPS-SX17) in 24-week randomized controlled
clinical trial of venlafaxine XR for patients with post-traumatic stress disorder (last observation carried forward [LOCF]).

(CAPS-SX17 <20) rates were 50.9% (82 of 161) and 37.5%
(63 of 168) for venlafaxine XR and placebo, respectively
(p =0.01) at week 24 (LOCF).

Venlafaxine XR also demonstrated significantly greater
improvement than placebo at the end point for all other
reported outcome measures, including changes in the total
scores for CGI-S (OD =-0.5; p =0.004), GAF (OD =3.3;

p=0.03), HAM-D-17 (OD=-1.4; p=0.007), Con-
nor-Davidson Resilience Scale (CD-RISC: OD =6.7;
p=0.002), SVS (OD=0.9; p=0.01), Q-LES-Q-SF

(OD=3.7; p=0.007) and SDS (OD=-2.0; p=0.03),
although some inconsistent results were noted in the analysis
of the cluster scores on Q-LES-Q-SF and SDS compared with
those in the short-term RCT. Thus, venlafaxine XR has dem-
onstrated greater improvements in overall quality of life and
disability in comparison with placebo. However, patient satis-
faction, especially the cluster score in Q-LES-Q-SF, was not
significantly improved in either the short- or long-term RCT
of venlafaxine XR [48,49].

Comments on efficacy data

When comparing the data from placebo-controlled clinical
trials of venlafaxine XR with those of SSRIs, the changes in
the primary end point for the short- and long-term placebo-
controlled clinical trials of venlafaxine, as measured by the
CAPS-SX17 total score, ranged from -42 to -52. These

changes are greater than the changes (from -33 to -40)
reported from the registration placebo-controlled clinical tri-
als of sertraline 50,51 and paroxetine [52,53], conducted for
FDA approval in treating PTSD. However, this is unlikely to
be meaningful since these differences are more likely to arise
from differences in subject characteristics, trauma type or
placebo response (i.e., extremely severe groups [~81-84] for
venlafaxine XR [48,49] and severe groups [~73-77] for sertra-
line [50,51] and paroxetine [52,53] based on mean baseline total
CAPS-SX17 score) and do not necessarily indicate different
efficacy between individual agents.

Interestingly, there were inconsistent findings regarding
the effect of venlafaxine XR on the CAPS-SX17 cluster scores
for re-experience and hyperarousal in the short- versus long-
term placebo-controlled clinical trials, similar inconsistencies
were found in trial results for sertraline (no effect on re-expe-
rience and better good response on psychological symptoms
than on somatic symptoms) [s0,54] and for fluoxetine (no
effect on avoidance) [s5], but not for paroxetine [52,53). The
inconsistencies in these results indicate that the currently
available SNRIs and SSRIs might have limited effects on the
entire sphere of PTSD symptoms, suggesting the possibility
that another major neurotransmitter may be responsible for
the pathogenesis of PTSD or that weaknesses or rater biases
may exist in the PTSD symptom assessments currently used
in clinical trials [497. Given the inconsistent findings with
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Table 1. Summary of two randomized, placebo-controlled trials of venlafaxine XR for post-traumatic stress disorder.

Demographic/method Short-term trial [48] Long-term trial [49]

Trial duration (weeks) 12 24

Patients screened 889 442

Outpatients with PTSD 538 329

Completion of study 350 of 531 (66%) 224 of 329 (68%)

Drugs compared Venlafaxine XR (n = 179; Venlafaxine XR (n = 161 [female
37.5-300 mg/day) vs sertraline n = 89; 55.3%];
(n =173, 25-200 mg/day) vs 37.5-300 mg/day) vs placebo
placebo (n = 179) (n =168 [female n = 89; 53.0%)])

Types of trauma (%)

Accidental injury 1.9 182

Adult sexual abuse 15.8 125

Childhood sexual abuse 14.9 149

Combat 9.0 12.2

Nonsexual abuse 262 28.6

Unexpected death 126 134

Primary end point

Baseline-to-end point change in total 17-item Yes Yes
clinician-administered PTSD Scale (CAPS-SX17) score (LOCF)

Secondary end points

17-item Hamilton Depression Rating Scale (HAM-D-17) Yes Yes
CAPS-SX17 symptom cluster scores for re-experiencing/intrusion,  Yes Yes
avoidance/numbing and hyperarousal

Clinical Global Impression-Severity score (CGI-S) Yes Yes
Connor-Davidson Resilience Scale (CD-RISC) No Yes
Davidson Trauma Scale (DTS) total score and symptom cluster Yes No

scores for avoidance/numbing, hyperarousal and
re-experiencing/intrusion

Frequency of remission (CAPS-SX17 < 20) Yes Yes
Gobal Assessment of Functioning (GAF) Yes Yes
Sheehan Vulnerability to the Effects of Stress Scale (SVS) Yes Yes
Time to remission No Yes

Health outcomes

Adverse events were assessed, and use of concomitant treatments Yes Yes
were recorded at all visits

Quiality of Life Enjoyment and Life Satisfaction Questionnaire — Yes Yes
Short Form (Q-LES-Q-SF)

Sheehan Disability Scale (SDS) Yes Yes

LOCF: Last observation carried forward; PTSD: Post-traumatic stress disorder; Venlafaxine XR: Venlafaxine XR.
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venlafaxine XR and the worsening of hyperarousal in a case
report of duloxetine treatment [se], the role of noradrenergic
effects of SNRIs are inconclusive in the treatment of PTSD
symptoms to date.

The remission rate for PTSD after 6 months of treatment
with venlafaxine XR was 50.9%. This rate is higher than the
rates for GAD (43%) [571 and SAD (31%) [s8] reported from
placebo-controlled clinical trials of venlafaxine XR, which
suggests that venlafaxine XR might be potentially more
effective in the treatment of PTSD than other anxiety disor-
ders. However, more data are needed to draw firm conclu-
sions about the different remission rates with venlafaxine XR
in PTSD, GAD and SAD. It is also worth noting that the
remission rate in the 6-month trial was 20.7% higher than
that in the short-term, 12-week RCT. As observed in
long-term treatment with venlafaxine XR, continuous treat-
ment with sertraline for PTSD has also demonstrated a
lower relapse rate than placebo treatment (5 vs 26%).
Relapse in patients who received placebo was 6.4-times
greater than in those treated with sertraline [59]. Further-
more, a high pretreatment CAPS-SX17 score (>75) was asso-
ciated with a late response to treatment, which may be likely

to occur after 12 weeks, indicating a delayed treatment effect
60]. Taken together, these results clearly demonstrate that
continuous treatment of PTSD is mandatory in clinical
practice [49,59].

Significant improvement in the primary end point (i.e., the
change in the total CAPS-SX17 score from baseline) versus pla-
cebo was observed at 2—6 weeks in placebo-controlled clinical
trials of sertraline [so0], paroxetine [521 and fluoxetine [s5], which is
in agreement with the venlafaxine XR data [4849]. Therefore, the
currently available RCT data do not support an earlier onset of
efficacy for venlafaxine XR compared with that for SSRIs in the
treatment of PTSD. This contrasts with previous placebo-con-
trolled clinical trials for major depression in which venlafaxine
demonstrated an earlier antidepressant action (within 4—7 days
of treatment) [61-63] and trials in which venlafaxine exhibited
rapid onset of action in comparison with SSRIS [64].

In the studies of venlafaxine XR for PTSD, efficacy was not
affected by gender, indicating equal efficacy of the drug in men
and women with PTSD [49].

Open-label studies have also suggested the effectiveness of
the IR formulation, which eventually prompted the pla-
cebo-controlled clinical trials of venlafaxine XR for PTSD

.

able 2. Summary of change scores and effect sizes for the outcome measures other than CAPS-SX17 and DTS from

the baseline to the end point (LOCF) in a 12-week randomized, controlled trial.

VFX (n=179) SRT (n=173) PBO (n=179) Effect size
VFX vs SRT VEX vs PBO SRTvs PBO

SVs -26 -24 -18 0.08 0.26* 0.18
CGI-S -16 -15 -12 0.08 0.30** 0.22*
GAF 14.2 136 1n4a 0.04 0.22* 0.18
HAM-D-17 -7.1 -6.4 -55 0.10 0.22* 0.13
Q-LES-Q-SF
Total score ns n2 8.8 0.03 0.24* 0.21
General activities 8.6 82 6.1 0.04 0.24* 021
Medication satisfaction 03 06 -01 0.26 042 0.68*
Overall life satisfaction 09 09 06 0.03 0.34* 0.31**
SDS
Total score -85 -8.2 -6.5 0.05 0.25* 0.20
Family/home -29 -2.8 -2.3 0.03 0.21 0.17
Social life -32 -30 24 0.06 0.24* 0.18
Work/school -25 -25 -19 0.01 0.18 0.19

Note: All p-values were based on pairwise comparisons from the analysis of covariance (LOCF).
*n < 0.05; **p < 0.01 (not significant unless otherwise remarked).
CAPS-SX17: Clinician-administered Post-traumatic Stress Disorder Scale; CGI-S: Clinical Global Impression-Severity score; DTS: Davidson Trauma Scale; GAF: Global
Assessment of Functioning; HAM-D-17: 17-item Hamilton Depression Rating Scale; LOCF: Last observation carried forward; PBO: Placebo; Q-LES-Q-SF: Quality of Life
Enjoyment and Satisfaction Questionnaire Short Form; SDS: Sheehan Disability Scale; SF: Quality of Life Enjoyment and Life Satisfaction Short Form; SRT: Sertraline; SVS:
Sheehan Vulnerability to the Effects of Stress Scale; VFX: Venlafaxine XR.

Modified from [48].
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[65.66]. Despite its methodological weakness, a case report
has indicated that the IR formulation might be effective for
the treatment of patients with PTSD who do not respond to
several SSRIs, suggesting a potential role for venlafaxine in
refractory PTSD [e6]. Head-to-head comparison or switch-
ing studies between venlafaxine XR and other antidepres-
sants, such as SSRIs, will be of interest for addressing these
practical clinical issues, as has already been partly demon-
strated in the treatment of patients with treatment-resistant
depression.

Dosing of venlafaxine XR in patients with PTSD
The two placebo-controlled clinical trials for the treatment of
PTSD assigned 37.5 mg/day as a starting dose of venlafaxine
XR. This is the same initiation dosage for panic disorder,
whereas 75 mg/day is a starting dose for GAD, SAD and
major depression [39,48,49]. The mean average daily dosages of
venlafaxine XR were 164.4 and 181.7 mg/day in the short-
48] and long-term placebo-controlled clinical trials [49],
respectively, with mean average daily maximum dosages of
224.6 and 221.5 mg/day in the respective placebo-controlled
clinical trials. In the short-term RCT, approximately 47% (84
of 179) of patients received the maximum dose, and 35.4%
(57 of 161) and 23.0% (37 of 161) of patients took 300 and
225 mg/day, respectively, in the long-term trial [48.49].
Based on the results of the two placebo-controlled clinical
trials, the dosage of venlafaxine XR for the treatment of
PTSD would be in the range of 150-225 mg/day, which is
similar to the FDA-approved venlafaxine XR dosage estab-
lished in placebo-controlled clinical trials for other psychiat-
ric disorders. Whether higher doses of venlafaxine XR are
needed for more severe cases of PTSD remain uncertain, and
a fixed-dose RCT of venlafaxine XR is not yet available for

Venlafaxine extended release

patients with PTSD. However, clinical experience and
complicated treatment responses in PTSD have suggested
that certain patients who do not respond to the usual thera-
peutic dose may benefit from increases to the maximum dos-
age, with upward titration by 75 mg/day at intervals of
2 weeks or longer.

Safety & tolerability

The most commonly observed adverse events (AEs) in the
placebo-controlled clinical trials of venlafaxine XR for the
treatment of anxiety disorders are nausea, headache, insom-
nia, dry mouth, sexual dysfunction, sweating, somnolence
and asthenia [39]. In the 12- and 24-week placebo-controlled
clinical trials of venlafaxine XR for PTSD, the most common
AE was headache (28.6-29.0% with venlafaxine XR vs
26.2-29.0% with placebo), followed by nausea (21.7-24.0%
with venlafaxine XR vs 11.3-14.0% with placebo). The over-
all AE profile and attrition rate (nearly 10%) were not signif-
icantly different from the data of placebo-controlled clinical
trials for panic disorder (7%), GAD (18%) and SAD (17%)
[48,49]. In the placebo-controlled clinical trials of venlafaxine
XR for other anxiety disorders, the most common AE leading
to treatment discontinuation was nausea, followed by dizzi-
ness [49], which is comparable to the AEs in the placebo-con-
trolled clinical trials for PTSD. Treatment-emergent AEs
(=10% of patients in at least one of the active treatment
groups) in the short-term RCT of venlafaxine XR for PTSD
are given in TABLE 3.

Sexual dysfunction, with no difference in incidence versus
placebo (5 vs 3.6%), has also been reported in the 24-week
RCT of venlafaxine XR for PTSD p49]. Overall, the rate of sex-
ual dysfunction with venlafaxine tended to fall between the
rates with SSRIs and moclobemide (32-50%) [671.

-

Table 3. Treatment-emergent adverse events in the 12-week randomized, controlled trial of venlafaxine XR for

post-traumatic stress disorder.

Adverse event

Venlafaxine XR (n = 179)

Sertraline (n = 173) Placebo (n = 179)

Headache 53 (29)
Nausea 45 (24)
Diarrhea 22 (12)
Dry mouth 34 (18)
Somnolence 21(12)
Fatigue 19 (11)
Dizziness 24 (13)
Insomnia 24 (13)
Constipation 21(12)
Anorexia 21(12)

57 (32) 55 (29)
39 (23) 27 (14)
47 (26) 25 (13)
26 (15) 27 (15)
18 (10) 24 (13)
24 (14) 17(9)
21(12) 14 (8)
18 (10) 16 (9)
12 (7) 18 (10)
13(8) 11 (6)

Data indicate numbers (%) of subjects. Data from [48].
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In the placebo-controlled clinical trials of venlafaxine XR for
anxiety disorders, some doses (200-375 or >300 mg/day) were
associated with a mean change in heart rate of 8.5 bpm, com-
pared with 1.7 bpm with placebo [39]. In this context, in Janu-
ary 2006, the FDA issued safety labeling revisions for
venlafaxine XR to warn of the risk of sustained hypertension
associated with its use in some patients. Therefore, pre-existing
hypertension should be controlled before treatment with
venlafaxine XR, and blood pressure should be monitored regu-
larly in patients taking this medication. For patients who expe-
rience a sustained increase in blood pressure while taking ven-
lafaxine, either dose reduction or discontinuation should be
considered [39,101]. However, no clinically significant changes in
laboratory values were noted in either RCT for PTSD [48,49].
For example, the mean increment of systolic and diastolic
blood pressure was below 2.5 mm Hg, the heart rate change
was no more than 3 bpm, and the mean change in cholesterol
level was less than 0.2 nmol/I [48,49].

Venlafaxine XR is not associated with clinically problematic
weight gain or loss, and a number of placebo-controlled clinical
trials for other anxiety disorders and major depression have
demonstrated little effect of venlafaxine XR on body weight
po]. Consistent with previous findings, the mean weight
changes from baseline were -0.5 and 0.6 kg in the 12 and
24-week placebo-controlled clinical trials for PTSD [48,49].

Although not reported in the placebo-controlled clinical
trials of venlafaxine XR for PTSD, venlafaxine-associated
hyponatremia, activation of mania/hypomania, seizure, sero-
tonin syndrome and abnormal bleeding, which have all been
reported by the manufacturer, should also be considered
when treating patients who have potential risk factors for
these conditions [39].

The use of venlafaxine XR during pregnancy is rated as cat-
egory C, similar to most SSRIs, except for paroxetine
(category D). Venlafaxine XR has not been associated with
congenital malformations in animal studies. However,
because animal reproduction studies are not always predictive
of human responses, venlafaxine XR should be used during
pregnancy only if the clinical benefit clearly outweighs the
risk [39].

The FDA has issued a public health advisory notice regarding
worsening depression and suicidal ideation in pediatric and
adult patients being treated with ten newer antidepressants,
including venlafaxine XR. Hence, careful observation should
be exercised for the emergence of suicidal ideation and self-
injury in all patients treated with antidepressants, especially at
the times of treatment initiation and dose increase.
Venlafaxine XR has not been approved for use in pediatric
patients [39,68].

Expert commentary

Whether venlafaxine XR demonstrates different efficacy and
acceptability as a first-line agent (or adjunctive therapy) for
patients with PTSD, compared with other pharmacological
agents, will depend on further well-designed placebo-controlled

clinical trials. Studies with different designs, including head-to-
head comparisons, dosing studies and treatment-response pre-
dictor analyses, as well as trials with different trauma groups,
different age groups, patients with comorbidity and refractory
cases, will provide important information about the role of
venlafaxine XR in the treatment of PTSD.

Patients with PTSD are considered to have increased risk for
somatization, as well as being sensitive to physical symptoms
[69]. Patient medication satisfaction with venlafaxine XR was
not significantly different from that with placebo in the 12-
and 24-week placebo-controlled clinical trials for PTSD,
whereas satisfaction with sertraline was different from that with
placebo in the 12-week RCT. Hence, the common and trouble-
some side effects of venlafaxine XR should be kept in mind
during the treatment of patients with PTSD.

The recommended minimum treatment period for chronic
PTSD is 12-24 months, as supported by mounting evidence
favoring long-term treatment of PTSD 959,60]. Thus, clini-
cians should persuade patients to remain on maintenance treat-
ment for as long as possible. A favorable profile of drug discon-
tinuation symptoms for venlafaxine XR, compared with the IR
formulation, has not yet been established. Considering the
proven risk of withdrawal syndrome for the IR formulation and
the need for continuous treatment for PTSD [39], patients
should be advised against abrupt or relatively rapid withdrawal
of venlafaxine XR; in fact, venlafaxine is associated with more
withdrawal symptoms than SSRIs (i.e., escitalopram) [7o].

Patients with PTSD represent a greater risk for suicidal
behavior. When prescribing venlafaxine XR for patients who
have potential suicidal risk factors, a clear-cut evaluation of the
risks and benefits should be completed in advance, because of
the relatively more serious overdose toxicity of venlafaxine XR
compared with SSRIs 71].

Further pooled analyses of the two available placebo-con-
trolled clinical trials [48.49] of venlafaxine XR for PSTD are cur-
rently underway to explore potential predictors of response and
remission, including gender and type of trauma, which will be
useful in better understanding the role of venlafaxine XR in the
treatment of PTSD [48,49].

Although currently available data clearly suggest that SSRIs such
as paroxetine, sertraline and fluoxetine should be the first-choice
agents in the treatment of PTSD, two recently published 12- and
24-week placebo-controlled clinical trials have established the effi-
cacy and safety of venlafaxine XR for patients with PTSD. Thus,
clinicians may have another effective treatment option for PTSD.

Five-year view

The number of placebo-controlled clinical trials examining the
comparative efficacy between venlafaxine XR and SSRIs, or of
switching to venlafaxine XR in patients with PTSD who were not
responding to adequate treatment with SSRIs, has been lacking
until now. Subsequent placebo-controlled clinical trials may
address this issue in the treatment of PTSD and will provide useful
and practical strategies regarding the pharmacological treatment of
refractory PTSD patients.
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Future research should also include investigations of possi-
ble neurogenesis associated with venlafaxine XR treatment
for PTSD. This unexplored field will help clinicians inte-
grate the role of 5-HT and norepinephrine re-uptake inhibi-
tion in the treatment of PTSD (i.e., neurogenesis of PTSD-
related brain regions, or the ratio of occupancy rate in 5-HT
and norepinephrine transporters at therapeutic or minimally
effective doses).

As has been asserted by some researchers, venlafaxine may
have the benefit of rapid onset of treatment response [72).
Therefore, it is worth investigating whether there are any differ-
ences in clinical outcome related to intervention time after a
traumatic event, especially given that a large proportion of
PTSD studies have failed because of a large gap between
trauma and treatment.

A pharmacoeconomic study comparing actual medical costs
between venlafaxine XR and other first-line agents would pro-
vide information helpful to both clinicians and patients in
terms of managing therapeutic tactics and strategies. However,
such studies are implausible while venlafaxine is in its product
life cycle.

In conclusion, venlafaxine XR continues to be widely used
for the treatment of major depression and various anxiety dis-
orders in clinical practice. The future widespread use of
venlafaxine XR for PTSD may depend on the availability of
further data regarding its benefits in relation to consistent effi-
cacy or acceptable tolerability, particularly for continuous and
maintenance treatment. Conflicts with health insurance,
availability of generic products, evidence-based consensus or
treatment guidelines, and regulatory issues are also likely to
have an impact on the use of venlafaxine XR for the treatment
of PTSD.

References

Venlafaxine extended release

Key issues
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the bioequivalence remains the same as with the IR
formulation, which suggests that switching from the IR
formulation to venlafaxine XR is convenient.

< Despite the distinctive differences in pharmacokinetics
between the two formulations (i.e., advantageous C,,,, and
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