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EDITORIAL

On assessing potential efficacy for vortioxetine in
generalized anxiety disorder
There is much room for improvement in the pharmacological
treatment of patients with generalized anxiety disorder. The
‘ideal’ drug would have a rapid onset of effect, be beneficial
in reducing psychological and physical symptoms of anxiety,
across the range of severity, and be effective in achieving
symptom remission. It would be suitable for once-daily
dosage, have limited adverse effects, cause negligible inter-
ference in daily life, be free from drug interactions, and
suitable for use in physically ill patients. Over long-term
treatment, it would be effective in preventing relapse, and
neither associated with development of tolerance during
continuing use, nor with discontinuation symptoms once
stopped (Baldwin et al., 2011). Sadly, although many drugs
are efficacious and licensed for treating generalized anxiety
disorder, the ‘ideal’ drug is not yet available. Response rates
are often disappointing, many patients experience unwanted
effects, others will relapse despite continued adherence; and
discontinuation symptoms can be troublesome. Hence there is
considerable scope for developing novel treatments with
enhanced effectiveness and greater acceptability, when com-
pared with existing medications (Baldwin, 2011).

The novel psychotropic drug vortioxetine (previously
LuAA21004, H. Lundbeck A/S) is a multimodal antidepres-
sant with a complex mechanism of action which includes
inhibition of the 5-HT transporter protein, antagonist
effects at 5-HT3 and 5-HT7 receptors, and agonist effects
at the 5-HT1A receptor (full) and 5-HT1B receptor (partial).
The net effect of this pharmacology is that it increases
levels of 5-HT, noradrenaline, dopamine, acetylcholine and
histamine in ventral hippocampus and medial prefrontal
cortex (Bang-Andersen et al., 2011). This pharmacological
profile, and the findings from animal models, together
suggest the potential for efficacy in treating patients with
major depressive disorder or generalized anxiety disorder.
An initial randomised placebo-controlled venlafaxine-refer-
enced trial found it to be efficacious in reducing both
depressive and anxiety symptoms in depressed patients
(Alvarez et al., 2012).

So far, so good. Unfortunately, subsequent studies have
produced inconsistent findings. There is good evidence for
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vortioxetine in relapse prevention, in both major depressive
disorder (Boulenger et al., 2012) and generalized anxiety
disorder (Baldwin et al., 2012a), and further support for
efficacy in the acute treatment of depression (Henigsberg
et al., 2011; Katona et al., 2012): though a ‘failed’ trial
(Baldwin et al., 2012b)—in which duloxetine was also not
significantly superior to placebo on the primary outcome
measure—found only evidence supportive of likely antide-
pressant efficacy for vortioxetine. A further study in
patients with major depression found that vortioxetine did
not differ significantly from placebo (Jain et al., 2011) and
recent randomised placebo-controlled trials of the acute
treatment of generalized anxiety disorder, included within
this issue of European Neuropsychopharmacology, have also
produced inconsistent results (Bidzan et al., in press;
Rothschild et al., in press): so how should we interpret this
range of findings?

Demonstrating efficacy within acute treatment studies in
patients with major depressive disorder or generalized
anxiety disorder is not easy. Less than 50% of clinical trials
with anxiolytic drugs approved by the United States Food
and Drug Administration found evidence of statistical super-
iority to placebo (Khan et al., 2002), and approximately half
of randomised controlled trials with antidepressants have
not found efficacy in at least one treatment arm (Khin
et al., 2011). Furthermore, the best method of statistical
analysis for assessing potential efficacy within randomized
placebo-controlled trials is the subject of some debate:
with arguments for both the more conservative last obser-
vation carried forward (LOCF) approach favoured by reg-
ulatory bodies, and for the more forgiving mixed model for
repeated measures (MMRM) approach, favoured by some
biostatisticians (see for example, Lane, 2008; Siddiqui
et al., 2009; Burzykowski et al., 2010). By way of illustra-
tion, the ‘failed’ study of vortioxetine, which employed the
LOCF approach to assessing change from baseline to end-
point in the primary outcome measure, would have found
evidence for efficacy for duloxetine and two fixed daily
doses (5 mg and 10 mg) of vortioxetine if the MMRM
approach had been used instead (Baldwin et al., 2012b).
reserved.
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Given these uncertainties, it seems reasonable to anticipate
that not all findings from the pool of randomized controlled
trials with a putative new antidepressant or anxiolytic drug
would be consistent.

Although the two studies had a similar design, there were
subtle differences in the nature of the participating
patients, which might underlie the differences in results.
Baseline symptom severity was lower, and the duration of
symptoms was longer, and body mass index higher, in the
trial conducted in the United States (Rothschild et al., in
press); but there was a greater proportion of participants in
the ‘European’ study (which included some patients
recruited in South Africa) who had undergone previous
treatment, and treatment with medication, for generalized
anxiety disorder (Bidzan et al., in press). Lower symptom
severity, longer symptom duration, and previous non-
response may all be important factors in identifying a
patient sub-group which is less likely to benefit from
treatment (Baldwin et al., 2011). A greater proportion of
participants became ‘lost to follow-up’ in the United States
study, potentially causing a reduced ability to detect
significant differences between treatments. The influence
of these demographic and clinical factors, and variations in
the methods used for patient recruitment, could be
explored as the vortioxetine clinical trial database expands,
to identify patient sub-groups which are more likely to
benefit.

An intriguing finding, seen in both trials, is the occurrence
of nausea as a ‘treatment emergent adverse event’ (European
study: placebo, 6.0%, vortioxetine, 12.0%; United States
study: placebo, 4.6%, vortioxetine, 25.0%), as the 5-HT3
antagonist properties of vortioxetine were predicted to confer
some protection against nausea. Selective serotonin reuptake
inhibitor or serotonin-noradrenaline reuptake inhibitor treat-
ment is not infrequently accompanied by nausea—for exam-
ple, it had an incidence of 33.5% with the comparator drug
duloxetine in the dose-finding study of vortioxetine in major
depression (Baldwin et al., 2012b), but investigation of the
mechanisms underlying nausea, and assessment of its intensity
and duration during vortioxetine treatment would be bene-
ficial. By contrast, reports of sexual dysfunction as a treat-
ment emergent adverse event were infrequent with
vortioxetine (less than 5%) in both trials, suggesting that more
detailed investigation of sexual functioning during vortioxetine
treatment may be worthwhile.

Neither trial included an assessment of the effects of
double-blind treatment on measures of cognitive perfor-
mance. The 5-HT7 receptor may mediate attentional and
memory processes relevant to novelty-induced arousal
(Ballaz et al., 2007), and further exploration of the effects
of vortioxetine on cognitive performance should be under-
taken both in healthy volunteers, and in patients with
generalized anxiety disorder: particularly as it showed
superiority to placebo in tests of speed of processing, verbal
learning and memory, in elderly depressed patients (Katona
et al., 2012).
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