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Abstract

Introduction: Currently, mirtazapine is only approved for use in patients with major depressive disorder, yet
the unique dual mechanism of action for this agent has led many to inquire about potential alternative
uses. The purpose of this article is to review the evidence available and evaluate the efficacy and tolerability
of mirtazapine for use in patients presenting with various forms of anxiety.

Methods: A search of the medical literature using Ovid Medline and the search terms ‘‘mirtazapine’’ and
‘‘anxiety disorders’’ resulted in the identification of 12 trials and 1 meta-analysis investigating off-label
mirtazapine use in various subsets of anxiety.

Results: Upon review of the literature, mirtazapine was found to perform significantly better than placebo
at controlling symptoms of anxiety with comorbid depression, post-traumatic stress disorder, generalized
anxiety disorder, panic disorder, and social anxiety disorder; and with comparable efficacy, in some cases
with significantly better response rates, to more current standard treatments such as tricyclic antidepres-
sants and selective serotonin reuptake inhibitors.

Discussion: The observed efficacy of mirtazapine in these trials for the various forms of anxiety and the
relatively small side-effect profile warrant consideration for further research into this alternative indication
as another option for the treatment of symptoms of anxiety.
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Background

Mirtazapine, an agent most commonly associated with
aiding in depression treatment, has received a fair
amount of interest for its benefits on anxiety as well.
With a novel mechanism of action, modulating both
serotonergic and adrenergic pathways, researchers
speculate that there is a potential for an anxiolytic
effect. Currently mirtazapine is Food and Drug Admin-
istration (FDA) approved for major depressive disorder
(MDD) and is referenced in multiple guidelines as a
potential alternative for the treatment of anxiety. For

example, the American Psychiatric Association (APA)

briefly mentions mirtazapine in their clinical guidelines

for obsessive compulsive disorder (OCD), post-traumatic

stress disorder (PTSD), and panic disorders but mainly

indicates its utility as an adjunctive agent and notes low-

quality evidence as a primary concern.1-3 The Veterans

Affairs PTSD guidelines mention mirtazapine’s use as

potential monotherapy with a strong recommendation

for the use of selective serotonin reuptake inhibitors

(SSRIs) as well.4 The purpose of this article is to review

the evidence available and evaluate the efficacy and

tolerability of mirtazapine for use in patients presenting

with various forms of anxiety. The medical literature was

searched using Ovid Medline and the search terms

‘‘mirtazapine’’ and ‘‘anxiety disorders’’ (see Table for

results).
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Major Depressive Disorder With Comorbid
Anxiety

Major depressive disorder is commonly associated with a
comorbid presentation of anxiety, which has been
estimated to be present in 50% to 70% of patients
diagnosed with MDD.5 This high level of correlation has
led many to investigate whether or not correlations in
efficacy exist between treatment modalities as well. One
meta-analysis that included eight, 6-week, randomized,

double-blind, placebo- and active-controlled trials looked

to investigate this correlation and determine the efficacy

for the use of mirtazapine in patients with anxiety and

comorbid MDD. All studies were performed in the United

States and assessed mirtazapine’s efficacy of controlling

symptoms of anxiety/agitation and anxiety/somatization

using the Hamilton Depression Rating (HAM-D) scale.

Anxiety/agitation were assessed using items 9, 10, and 11

on the HAM-D scale, while anxiety/somatization took into

TABLE: Study results

Study Design; Treatments Duration

Primary
Anxiety
Outcome Results

Fawcett and Barkin, 19985 Meta-analysis Variable HAM-D items
9-15 and 17

No statistically significant
difference between mirtazapine
and amitriptyline groups

Kim et al, 20116 N ¼ 60 8 weeks HAM-D
HARS

No significant difference in end
pointsOpen-label; mirtazapine vs

paroxetine

Leinonen et al, 19997 N ¼ 137 8 weeks HAM-A Statistically significant difference
favoring mirtazapine at week 2Randomized double-blind;

mirtazapine vs citalopram

Bahk et al, 20028 N ¼ 15 8 weeks SIP
SPRINT
IES-R

Significant improvement over
baseline for all end pointsOpen-label; mirtazapine only,

alprazolam or triazolam if
needed

Kim et al, 20059

(continuation of Bahk)
N ¼ 14 24 weeks SIP

SPRINT
IES-R

Significant improvement over
baseline in SPRINT scores

No statistically significant
reduction in SIP or IES-R scores

Open-label; mirtazapine only,
alprazolam or triazolam if
needed

Davidson et al, 200311 N ¼ 29 8 weeks SIP
SPRINT
HADS-A

Significant improvement over
baseline for SIP and IES-R
scores

No statistically significant
reduction in SPRINT scores

Randomized placebo controlled;
mirtazapine only

Chung et al, 200412 N ¼ 113 6 weeks SPRINT
IES-R

No statistically significant
difference in end points
between treatment groups

Open-label; mirtazapine vs
sertraline

Gambi, 200513 N ¼ 44 12 weeks HAM-A Significant improvement over
baseline for end pointOpen-label; mirtazapine only

Ribeiro et al, 200114 N ¼ 27 8 weeks HAM-A
CGI-I

No statistically significant
difference in end points
between treatment groups

Double-blind randomized;
mirtazapine vs fluoxetine

Van Veen et al, 200215 N ¼ 14 12 weeks LSAS Significant improvement over
baseline for end pointOpen-label; mirtazapine only

Schutters et al, 201016 N ¼ 60 12 weeks LSAS
FNES

No statistically significant
difference in end points
between treatment groups

Randomized, double-blind;
mirtazapine ODT vs placebo

Muehlbacher et al, 200517 N ¼ 66 10 weeks SPIN
LSAS

Significant improvement over
baseline for all end pointsRandomized, double-blind;

mirtazapine vs placebo

CGI-I¼ Clinical Global Impression; FNES¼ Fear of Negative Evaluation Scale; HAM-A¼Hamilton Anxiety Rating Scale; HAM-D¼Hamilton Depression
Rating Scale; HARS¼ Hospital Anxiety Depression Scale anxiety subscale; IES-R ¼ Impact of Event Scale-Revised; LSAS ¼ Liebowitz Social Anxiety
Scale; SIP¼ Structured Interview for PTSD; SPRINT¼ Short PTSD Rating Interview.
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account items 10, 11, 12, 13, 15, and 17. Of the studies that
were included, 4 investigated amitriptyline as an active
control, while the other 4 compared mirtazapine against
placebo. In the placebo-controlled studies, patients in the
mirtazapine group demonstrated a significant reduction in
symptoms of anxiety/agitation by study endpoint, with a
mean reduction in HAM-D scores of 3.2 6 0.02 points for
mirtazapine and 1.9 6 0.02 points for placebo (P , .05).
This significant reduction was also observed in the
mirtazapine groups as early as the first week of treatment.
Similar results were also seen in the reduction of anxiety/
somatization symptoms as early as week 1 and remained
significant until the endpoint. However, a significant
difference in the reduction of symptoms was not observed
between mirtazapine and amitriptyline. While HAM-D
scores for both anxiety/agitation and anxiety/somatization
decreased throughout the 6-week time frame, mean
reductions in the scores were not shown to be significantly
different. Mean reductions from baseline for anxiety/
agitation scores were 3.5 points for mirtazapine and 3.2
for amitriptyline (not significant), while mean reductions
in anxiety/somatization scores were 0.53 for mirtazapine
and 0.52 for amitriptyline (not significant).5 Despite the
lack of significant differences between the 2 agents, the
meta-analysis does present meaningful evidence for the
use of mirtazapine for the treatment of anxiety with
comorbid depression.

Although improvement was comparable, amitriptyline,
along with the entire class of tricyclic antidepressants
(TCAs), is also not currently FDA approved for use in
patients with anxiety and thus does not present the best
comparison. However, in 2 trials that compared mirtaza-
pine to SSRIs, the current standard of care for treatment
of both MDD and anxiety, mirtazapine worked as well as
both paroxetine and citalopram.6,7 The paroxetine study,
which administered mirtazapine at 15 to 30 mg/d in 60
patients for 8 weeks, found that mirtazapine performed as
well as paroxetine (10-20 mg/d) at improving symptoms of
both depression and anxiety. Those in the mirtazapine
group experienced significant reductions in symptoms as
early as week 1; however, this difference was not present
by week 4. There was also no significant difference in the
number of responders between the 2 groups (determined
by more than a 50% reduction in Hamilton Depression
Rating scale [HAM-D] and Hamilton Anxiety Rating Scale
[HAM-A] scores by endpoint), with 19 of 29 responding
(based on HAM-D scores) and 14 of 29 responding (based
on HAM-A scores) for mirtazapine compared with 20 of 29
responding (based on HAM-D scores) and 8 of 29
responding (based on HAM-A scores) for the paroxetine
group. While these differences in values are not signifi-
cant, there is a trend toward favoring mirtazapine,
particularly regarding a reduction in anxiety symptoms.6

In the study that compared mirtazapine against citalo-
pram, another currently FDA-approved first-line agent for

depression (used off-label for the treatment of anxiety)
similar results were achieved. This study of 137 patients
found that mirtazapine (mean dose, 35.9 mg/d) was as
effective as citalopram (mean dose, 36.6 mg/d) at
reducing symptoms of depression and anxiety. Symptoms
continued to trend downward during the 8-week trial for
both groups, as measured by the Hamilton Anxiety Rating
Scale (HAM-A) scale, with one statistically significant
difference being observed at week 2 in favor of
mirtazapine (P¼.033).7 A total of 85.3% of patients
treated with mirtazapine were deemed to have been
responders to treatment, according to the Clinical Global
Impression (CGI), Severity of Illness and Quality of Life
scores, compared with 88.7% who responded in the
citalopram group (P¼.538).7

Post-Traumatic Stress Disorder

Numerous studies have been performed internationally to
investigate mirtazapine and determine if indeed there is a
link between mirtazapine and its unique mechanism of
action in improving/reducing symptoms of PTSD and
anxiety. In one of those studies, conducted in Korea, Bahk
et al8 enrolled 15 patients (10 male, 5 female) with a
confirmed diagnosis of PTSD. Severity of PTSD symptoms
was evaluated throughout the 8-week period using the
Structured Interview for PTSD (SIP), the Short PTSD
Rating Interview (SPRINT), the Impact of Event Scale-
Revised (IES-R), and the Montgomery Asberg Depression
Rating Scale (MADRS). Protocol allowed for a 3- to 7-day
washout period for those patients previously on alterna-
tive antidepressant medications (3 on paroxetine, 2 on
imipramine, and 1 on fluoxetine). Upon completion of the
study, investigators observed that while receiving an
average daily dose of 29 mg mirtazapine per day, a
statistically significant reduction in all PTSD instrument-
measured scores from baseline to study endpoint was
observed.

In addition to average score reductions, a greater than
50% reduction in scores by week 8 was observed in 63% (9
of 15) of patients on the IES-R, 53.3% (8 patients) on the
SPRINT, and 53.3% (8 patients) on the SIP, with no
subjects dropping from the study because of adverse
events.8 With this promising information and upon
finalization of the study, investigators Kim et al9 decided
to continue the initial study and extend the treatment
period by another 16 weeks to assess for any additional
benefit. Previous studies investigating the use of mirtaza-
pine for anxiety have mostly been small, 6- to 8-week
studies, with minimal evidence for long-term benefits of
the intervention. Fourteen of the original 15 patients
agreed to continue with the study and were assessed at
weeks 12 and 24 using the same instruments as in the
previous 8-week trial. Patients were allowed to continue
with their mirtazapine regimen (average daily dose of 27
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mg/d with average maximum dose of 35 mg/d), as well as
alprazolam if needed (average dose at the end of 8-week
time period 1.21 6 0.32 mg/d, which reduced to
0.63 6 0.52 mg/d by week 24). When taking into account
the entire 24-week duration from the 2 studies combined,
mean PTSD scores in patients decreased significantly from
baseline across the evaluation instruments.

However, when mean scores were analyzed for signifi-
cance in reduction from the end of the 8-week trial
onward, only the SPRINT scale revealed a significant
reduction (P¼.015), with 10 patients (83.2%) being
classified as responders according to their SPRINT scores
by week 24, compared with only 5 patients (41.6%)
responding to treatment by the end of the previous 8-
week trial. No statistical significance in mean score
reduction or number of responders beyond week 8 was
noted for the SIP or IES-R instruments, but a downward
trend in PTSD severity was observed.9 While statistically
significant results beyond week 8 were not as robust as in
the previous trial by Bahk et al,8 the reduction in the
SPRINT scores, a vetted and useful tool for evaluating
PTSD symptom severity and global improvement, is an
interesting finding in the evaluation of the efficacy for the
use of mirtazapine in PTSD.10

In one of the few placebo-controlled trials investigating
mirtazapine for PTSD use, Davidson et al11 randomized 29
subjects to receive either mirtazapine or placebo.
Following the 8-week trial, the response rates of the 20
patients who completed the trial were significantly
greater among the mirtazapine group compared with
the placebo group (78.6% versus 16.7%; P¼.01, based on
improvement of global improvement item of SPRINT), as
well as in the intention to treat analysis (64.7% versus
22.2%; P¼.04). However, no difference was found on the
total SPRINT score. Secondary analyses of the SIP and
Hospital Anxiety Depression Scale anxiety subscale scores
also showed a significant benefit with mirtazapine.11

While the previously presented studies focused on the
efficacy of mirtazapine by itself or against placebo, few
studies have been performed comparing mirtazapine to
currently recommended standards of care for PTSD. One
Korean study compared the efficacy of mirtazapine
against sertraline for patients diagnosed with PTSD
following the Korean or Vietnam wars. In the 6-week
study, 113 veterans were randomized to receive either
mirtazapine or sertraline following a 7-day washout
period. Upon completion of the study, improvements
were noted for the mirtazapine group compared with the
sertraline group for reduction in Clinician-Administered
PTSD Scale-2 (CAPS-2) scores from baseline to week 6
(43.4% versus 37.4%; P¼.47), but not in the Hamilton
Depression Rating Scale-17 (HAMD-17) scores from
baseline to week 6 (58.5% versus 59.1%). Even though

the head-to-head comparison did not yield significant
differences in terms of improvement of symptoms, they
were comparable, and both agents did demonstrate
statistically significant reductions in CAPS-2 and HAMD-
17 scores overall by the week-6 endpoint.

It was also observed that the number of responders
(CAPS-2 scores, "30% decrease from baseline) was higher
in the mirtazapine group, with a nonsignificant difference
seen as early as weeks 1 and 2.12 This rapid onset is a
characteristic that has been noted in previous trials
discussed in this article for patients with anxiety and
MDD but has not been observed in the other PTSD trials
thus far. However, this observation could be skewed, as
the mirtazapine group had a higher baseline CAPS-2
score, which could result in greater reductions following
treatment.

Generalized Anxiety Disorder

In a 12-week, open-label, fixed-dose (30 mg/d) study,
mirtazapine was given to 44 adult patients with a
diagnosis of generalized anxiety disorder (GAD) (average
duration of illness, 12.3 years) and evaluated based on the
primary outcome of improvement in HAM-A total scores.
Of the 39 patients who completed the study in its entirety,
HAM-A scores were observed to have a mean reduction of
63.3% from baseline. Changes from baseline were noted
to be statistically significant as early as week 1 (Bonferroni
t¼4.8, P , .001). Thirty-five patients had a "50%
reduction in HAM-A scores, and of those 35 patients, 16
reached remission with HAM-A scores #7. Nine patients,
which includes dropouts using the last observation carried
forward, were identified as nonresponders with a HAM-A
reduction ,50% from baseline. Significant reductions
from baseline were also observed in the secondary
outcomes for Clinical Anxiety Scale (CAS), Irritability
Depression and Anxiety Scale (IDAS-A), MADRS, and
Sheehan Disability Scale (SDS) scores.13 Side effects were
minimal and mild for the mirtazapine group, which
resulted in few dropouts (n¼ 5), and were primarily due
to sedation and weight gain. Patients with comorbid
illnesses, including depression, were included in the study,
allowing for greater external validity. However, as the
study did not purposefully intend to look at the effects for
mirtazapine in patients with both GAD and MDD, it was
viewed under its own separate subheading.

Panic Disorder

In the randomized controlled trial, mirtazapine was
compared with fluoxetine, an agent FDA approved for
the treatment of panic disorder (PD). The 8-week, double-
blind, randomized controlled trial, with a 1-week run-in
period, studied 27 patients (mean duration of illness, 36
months) after taking either mirtazapine (n¼ 14; average
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dose, 17.9 mg/d) or fluoxetine (n¼ 13; average dose, 13.1
mg/d). The primary focus of the study was to examine the
number of panic attacks per week as compared with
baseline and improvement in symptoms as measured by
the HAM-A and the Clinical Global Impression-Improve-
ment scale (CGI-I). No difference was seen between the 2
treatment groups regarding panic attacks per week. Both
groups experienced a median of zero panic attacks per
week by the end of the study and saw a reduction in
HAM-A scores for mirtazapine and fluoxetine of 15 and 17
points, respectively. The only significant difference be-
tween the 2 groups was seen in the patient global
evaluation of phobic anxiety (P¼.016), which favored the
use of mirtazapine. Adverse events were similar between
the 2 groups, with 3 patients dropping out in the
fluoxetine group (nausea and vomiting, epigastric pain,
headache, and tremor) and 2 in the mirtazapine group
(drowsiness, dyslalia, increased anxiety, and tremor).14

This trial is one of the few to actively compare
mirtazapine to current standards of care.

Social Anxiety Disorder

One small pilot study conducted in 2002 investigated the
efficacy of mirtazapine at controlling SAD symptoms in 14
patients with SAD. Patients were given 30 mg mirtazapine
for 12 weeks and were primarily evaluated using the
Liebowitz Social Anxiety Scale (LSAS). Upon completion
of the study, mean LSAS total scores of 12 study finishers
decreased from 72.6 6 5.11 to 48 6 8.18, with 5 of those
patients being deemed responders to treatment. The
patients who were classified as responding to treatment
were followed for an additional 12 weeks to assess for any
long-term benefits, yet no significant changes or improve-
ments in symptoms were observed after 24 weeks.15 In
contrast to this study, however, Schutters et al found
different results when investigating the efficacy of
mirtazapine for controlling SAD.16 In the 12-week,
double-blind, randomized controlled trial, 60 patients
received mirtazapine orally disintegrating tablet (ODT)
formulation (dosed between 30 and 45 mg/d) or placebo.
Patients were evaluated using the LSAS, the Fear of
Negative Evaluation Scale (FNES), and the SDS. Patients
were deemed to have responded to treatment if there was
at least a 40% reduction in LSAS scores. While scores
were observed to have improved from baseline with both
mirtazapine and placebo, no significant differences were
seen between the 2 groups. Various differences in
comparison with other studies may be partly to blame
for the negative findings, such as different mirtazapine
formulations, lack of comorbid diagnoses such as
depression, and more patients with less severe forms of
SAD in the mirtazapine group (baseline LSAS scores: 68.3
for mirtazapine, 73.8 for placebo).16

Subgroup analyses of the men and women in the study
also failed to find any significant differences as it relates
to sex. The investigation between differences in treat-
ment effect based on sex came as a result of a previous
study by Muehlbacher et al,17 which observed a
significant response in women with SAD taking mirtaza-
pine during their randomized, double-blind, placebo-
controlled trial. This study, which included 66 women,
evaluated them according to change in the Social Phobia
Inventory (SPIN) and the LSAS tools. At study comple-
tion, it was noted that significant improvement was seen
in both the SPIN and the LSAS scores. Unlike the
previous study, in which all participants were considered
to have ‘‘pure SAD,’’ the majority of the women in this
study had concurrent diagnoses of personality disorders
(mirtazapine, 27.3%; placebo, 24.2%), GAD (mirtazapine,
45.4%; placebo, 45.4%), PD (mirtazapine, 18.2%; place-
bo, 24.2%), and OCD (mirtazapine, 6.1%; placebo, 9.1%)
and may have seen an improvement in their SAD owing
to improvements in their other comorbid illnesses as
well.17

Conclusion

The trials reviewed in this article demonstrate that in
comparison with placebo, mirtazapine performed signifi-
cantly better at controlling symptoms of anxiety with
comorbid depression, post-traumatic stress disorder,
generalized anxiety disorder, panic disorder, and social
anxiety disorder, and when compared with current
standards of care for anxiety (particularly SSRIs) per-
formed equally if not better than the other agents. It is
important to point out that many of the trials noted a
response to mirtazapine as compared with other current
standard treatments in as little as 1 to 2 weeks, with a
minimal and often mild side-effect profile. Most com-
monly reported adverse effects experienced by those
taking mirtazapine were sedation, fatigue, weight gain,
dry mouth, constipation, and headache. Unfortunately,
upon review of the literature, it cannot be determined
with certainty that the improvement seen in these
patients was not due, in part, to the improvement in
their other comorbid mental illnesses, such as depression,
as was demonstrated in the studies by Chung et al and
Gambi et al12,13 which observed no improvement in
symptoms compared with placebo in patients with ‘‘pure
social anxiety disorder.’’ However, mental illness is not all
exclusive as was presented previously, with up to 50% to
70% of patients with anxiety concurrently having a
diagnosis of MDD, and should not discount the observed
benefit that mirtazapine presented in these trials. It has
also been noted by various guidelines that the level and
quality of the evidence currently available on this topic is
relatively weak. Small sample sizes, short durations, and
open-label designs lead to concerns of bias and issues
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with extrapolation to a larger population. While some
articles in the review were randomized with active
controls, their sample sizes were limited, previous use of
anxiolytic agents was not always evident, and therapy
protocols fluctuated. While these limitations lead to
difficulty in making a strong recommendation for or
against the use of mirtazapine in anxiety, it should not
overshadow the evidence that is currently available and
the results that have been shown thus far.
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