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A B S T R A C T

Background

Panic disorder is common in the general population. It is oHen associated with other psychiatric disorders, such as drug dependence,
major depression, bipolar disorder, social phobia, specific phobia and generalised anxiety disorder. Azapirones are a class of drugs used
as anxiolytics. They are associated with less drowsiness, psychomotor impairment, alcohol potentiation and potential for addiction or
abuse than benzodiazepines. However, azapirones are not widely used in the treatment of panic disorder and evidence for their eIicacy is
unclear. It is important to find out if azapirones are eIective and acceptable in the treatment of panic disorder.

Objectives

To assess the eIects of azapirones on panic disorder in adults, specifically:

1. to determine the eIicacy of azapirones in alleviating symptoms of panic disorder, with or without agoraphobia, in comparison with
placebo;
2. to review the acceptability of azapirones in panic disorder, with or without agoraphobia, in comparison with placebo; and
3. to investigate adverse eIects of azapirones in panic disorder with or without agoraphobia, including general prevalence of adverse
eIects, compared with placebo.

Search methods

We searched the Cochrane Depression Anxiety and Neurosis Group Trials Specialised Register (CCDANCTR, search date: 10th January 2014),
which includes relevant randomised controlled trials from The Cochrane Library (all years), MEDLINE (1950-), EMBASE (1974-), and PsycINFO
(1967-).

Selection criteria

Randomised controlled trials that compared azapirones with placebo for panic disorder in adults.

Data collection and analysis

Three review authors independently identified studies, assessed trial quality and extracted data. We contacted study authors for additional
information.
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Main results

Three studies involving 170 participants compared the azapirone buspirone with placebo. No study provided enough usable information
on our primary eIicacy outcome (response). For our primary acceptability outcome, moderate-quality evidence indicated that azapirones
had lower acceptability than placebo: risk ratio (RR) for dropouts for any reason 2.13 (95% confidence interval (CI) 1.11 to 4.07; 3 studies, 170
participants. Evidence for secondary eIicacy outcomes were of low quality. Results on eIicacy between azapirone and placebo in terms
of agoraphobia (standardised mean diIerence (SMD) -0.01, 95% CI -0.56 to 0.53; 1 study, 52 participants), general anxiety (mean diIerence
(MD) -2.20, 95% CI -5.45 to 1.06; 2 studies, 115 participants) and depression (MD -1.80, 95% CI -5.60 to 2.00; 1 study, 52 participants) were
uncertain. None of the studies provided information for the assessment of allocation concealment or sequence generation. Conflicts of
interest were not explicitly expressed. The risk of attrition bias was rated high for all three studies. Information on adverse eIects other
than dropouts for any reason was insuIicient to include in the analyses.

Authors' conclusions

The eIicacy of azapirones is uncertain due to the lack of meta-analysable data for the primary outcome and low-quality evidence for
secondary eIicacy outcomes. A small amount of moderate-quality evidence suggested that the acceptability of azapirones for panic
disorder was lower than for placebo. However, only trials of one azapirone (namely buspirone) were included in this review; this, combined
with the small sample size, limits our conclusions. If further research is to be conducted, studies with larger sample sizes, with diIerent
azapirones and with less risk of bias are necessary to draw firm conclusions regarding azapirones for panic disorder.

P L A I N   L A N G U A G E   S U M M A R Y

Azapirones versus placebo for panic disorder in adults

Why is this review important?

Panic disorder is common in the general population and is oHen associated with various psychiatric disorders. Azapirones are a class of
drugs occasionally used in the treatment of panic disorder, although none has been approved by a regulatory agency for this purpose.
They are associated with less drowsiness, psychomotor impairment, alcohol potentiation and potential for addiction or abuse. However,
azapirones are not widely used for panic disorder. Evidence for their eIicacy in treating panic disorder is unclear. It is important to find out
if azapirones are eIective and acceptable in the treatment of panic disorder.

Who will be interested in this review?

Patients and general practitioners.

What questions does this review aim to answer?

This review aims to answer the following questions for panic disorder in adults:

1. Are azapirones more eIective than placebo?
2. Are azapirones more acceptable than placebo?
3. What kind of adverse eIects do azapirones have compared with placebo?

Which studies were included in the review?

We searched electronic database to find all relevant studies published between 1950 and January 2014. To be included in the review,
studies had to be randomised controlled trials that compared azapirone with placebo for panic disorder in adults. We include three studies
involving a total of 170 people in the review. All three looked at the same type of azapirone, a drug called buspirone. The review authors
rated the quality of the evidence as 'low' to moderate'.

What does the evidence from the review tell us?

There was not enough information to work out whether azapirones are any more or less eIective than placebo in causing substantial
improvements in panic disorder overall.

A small amount of moderate-quality evidence suggests that the acceptability of azapirones for panic disorder is lower than for placebo.

There was not enough information to compare any diIerences in adverse eIects caused by azapirones and placebo.

What should happen next?

Studies with larger sample sizes and fewer risks of bias should be carried out. Studies should report how participants were allocated to
each treatment, and whether the trials were financially sponsored by the manufacturer of the drug. Study protocols should be registered
to avoid selective reporting of outcomes by authors.
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Trials need to test azapirones other than buspirone to determine their eIectiveness.

Remission or response should be reported as the eIicacy outcome and longer-term outcomes need to be addressed to establish whether
the eIect is transient or durable.

Trials should better report any harms experienced by participants during the trial.
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Summary of findings for the main comparison.   Azapirone compared to placebo for panic disorder in adults

Azapirones compared to placebo for panic disorder in adults

Patient or population: adults with panic disorder
Settings: outpatient
Intervention: Azapirones
Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Azapirone

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Rate of 'response'

Follow-up: 8 weeks

See comment See comment See comment See comment See comment None of the
studies report-
ed on this out-
come

Study populationDropouts for any reason 
Follow-up: 8 weeks

131 per 1000 279 per 1000 
(145 to 533)

RR 2.13 
(1.11 to 4.07)

170
(3 studies)

⊕⊕⊕⊝

moderate 1
 

General anxiety

Hamilton rating scale for
anxiety
Follow-up: 8 weeks

  The mean general anxiety in the interven-
tion groups was
2.20 lower 
(5.45 lower to 1.06 higher)

  115
(2 studies)

⊕⊕⊝⊝

low 1,2

 

Agoraphobia

Phobia scale
Follow-up: 8 weeks

  The mean agoraphobia in the intervention
groups was
0.01 standard deviations lower 
(0.56 lower to 0.53 higher)

  52
(1 study)

⊕⊕⊝⊝

low 1,2

A standard de-
viation of 0.01
represents a
small differ-
ence between
groups

Depression

Hamilton rating scale for
depression

  The mean depression in the intervention
groups was
1.80 lower 
(5.60 lower to 2.00 higher)

  52
(1 study)

⊕⊕⊝⊝

low 1,2
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Follow-up: 8 weeks

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Confidence interval was wide.
2All the included studies had high attrition rate.
The results on frequency of panic attacs could not be pooled.
None of the studies reported on the outcome of rate of 'remission' and quality of life.
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B A C K G R O U N D

Description of the condition

A panic attack is a discrete period of fear or anxiety that has a rapid
onset and reaches a peak within 10 minutes, during which at least
four of 13 characteristic symptoms are experienced. Many of these
symptoms involve bodily systems, such as racing heart, chest pain,
sweating, shaking, dizziness, flushing, stomach churning, faintness
and breathlessness. Further recognised panic attack symptoms
involve fearful cognitions, such as fears of collapse, going mad or
dying and derealisation (APA 1994).

Panic disorder first entered diagnostic classification systems in
1980 with the publication of the Diagnostic and Statistical Manual
of Mental Disorders, 3rd Edition (DSM-III), aHer it was observed that
people with panic attacks responded to treatment with the tricyclic
antidepressant (TCA) imipramine (Klein 1964). For a diagnosis of
panic disorder, further conditions must be met related to the
frequency of attacks, the need for some attacks to come on
‘out of the blue’ rather than in a predictable externally-triggered
situation, and exclusions wherein attacks are attributable solely
to medical causes or panic-inducing substances, notably caIeine.
DSM-IV requires additionally that at least one attack has been
followed by (a) persistent concern about having additional attacks,
(b) worry about the implications of the attack or its consequences,
or (c) a significant change in behaviour related to the attacks (APA
1994).

Panic disorder is common in the general population, with a lifetime
prevalence of 1% to 4% (Eaton 1994; Bijl 1998). In primary care
settings, panic syndromes have been reported to have a prevalence
of around 10% (King 2008). The origin of panic disorder is not fully
understood and is probably heterogeneous. Biological theories
incorporate faulty triggering of a built-in anxiety response, possibly
a suIocation alarm. Evidence for this comes from biological
challenge tests (lactate and carbon dioxide trigger panic in those
with the disorder) and from animal experiments and neuroimaging
studies in humans that show activation of fear circuits, such as that
involving the periaqueductal grey matter (Gorman 2000).

Agoraphobia is anxiety about being in places or situations from
which escape might be diIicult or embarrassing, or in which
help may not be available, in the event of a panic attack (APA
1994). Agoraphobia can occur with panic disorder (APA 1994).
About one-fourth of people suIering from panic disorder also
have agoraphobia (Kessler 2006). The presence of agoraphobia is
associated with increased severity and worse outcome (Kessler
2006). Several risk factors predict the development of agoraphobia
in people suIering from panic disorder: female gender, more
severe dizziness during panic attacks, cognitive factors, dependent
personality traits and social anxiety disorder (Starcevic 2009).

Panic disorder, with or without agoraphobia, is highly comorbid
with other psychiatric disorders, such as drug dependence, major
depression, bipolar I disorder, social phobia, specific phobia and
generalised anxiety disorder (Grant 2006). It is estimated that
generalised anxiety disorder co-occurs in 68% of people with panic
disorder, whilst major depression has a prevalence of 24% to 88%
among people with panic disorder (Starcevic 2009).

Description of the intervention

Treatment of panic disorder includes psychological and
pharmacological interventions, oHen used in combination
(Watanabe 2009). Historically, pharmacological interventions for
panic disorder have been based on the use of monoamine oxidase
inhibitors (MAOIs) and tricyclic antidepressants (TCAs) (Bruce
2003; Stein 2010; Batelaan 2011). However, MAOIs and TCAs are
burdened by severe adverse eIects, such as dietary restrictions
(to avoid hypertensive crisis) for MAOIs and anticholinergic,
arrhythmogenic and overall poor tolerability for TCAs (Wade 1999).
Benzodiazepines, particularly high-potency ones, have been used
as an alternative to MAOIs and TCAs in panic disorder (Stein 2010).
Recent guidelines (British Association for Psychopharmacology
(BAP) guideline: BAP 2005; American Psychiatric Association (APA)
guideline: APA 2009; National Institute for Health and Clinical
Excellence (NICE) guideline: NICE 2011) consider antidepressants,
mainly selective serotonin reuptake inhibitors (SSRIs), as first-
line pharmacological treatment for panic disorder because of
their more favourable adverse eIect profile over MAOIs and
TCAs. Azapirones are a class of drugs used as anxiolytics.
They seem to be associated with less drowsiness,  psychomotor
impairment, alcohol potentiation and potential for addiction or
abuse than benzodiazepines (Napoliello 1991). Examples include
alnespirone, binospirone, buspirone, enilospirone, eptapirone,
gepirone, ipsapirone, revospirone, tandospirone and zalospirone,
all of which are serotonin 1A (5-HT1A) receptor partial agonists.
Recommended initial dose of buspirone is 15 mg per day and the
maximum daily dosage should not exceed 60 mg per day according
to the US Food and Drug Administration. Other properties include
5-HT2A and α1- and α2-adrenergic receptor antagonism, which
diIer between individual drugs (Kishi 2013).

How the intervention might work

The exact mechanism of action of azapirones in anxiety disorders
has not been established, but they are known to be partial agonists
at the serotonin 5-HT1A receptor. In some brain areas such as
the raphe nuclei, this is an autoreceptor that when fully activated
may act in a homeostatic capacity, exerting an inhibitory eIect
to oppose the otherwise beneficial eIects of increasing serotonin
availability.

Evidence suggests that under-activity of 5-HT1A receptors is
associated with anxiety. In animal studies, knockout mice lacking
the 5-HT1A receptor in the cortex and limbic system show more
anxiety behaviours than those who have the receptor intact
(Parks 1998). In humans, 5-HT1A receptor binding availability in
the brain correlates inversely with anxiety in normal volunteers
(Tauscher 2001). In adults with untreated panic disorder, evidence
derived from positron emission tomography (PET) studies shows
5-HT1A receptor abnormalities in specific brain regions (Nash
2008), with lower 5-HT1A receptor availability in the raphe and
amygdala, which are implicated in anxiety, as well as in the anterior
medial and lateral temporal lobes and the orbitofrontal cortex.
It is conceivable therefore that as partial agonists, azapirones
may generate suIicient 5-HT1A receptor activation in key brain
areas to counteract anxiety, but not to the extent that inhibitory
homeostatic autoreceptor processes are invoked, as would be the
case if only serotonin were binding to the receptor unopposed. Over
longer treatment periods, azapirones can down-regulate 5-HT1A
receptor numbers, which may contribute to the anxiolytic eIect
by removing the potential for unhelpful homeostatic eIects by
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activated 5-HT1A receptors. The 5-HT1A responsivity by ipsapirone,
one of the azapirones, was shown to be diIerent in trial participants
with panic disorder (Lesch 1992; Broocks 2002), so that 5-HT1A
receptor–related serotonergic dysfunction is said to be linked to the
pathophysiology of panic disorder (Lesch 1992; Neumeister 2004).

Recent evidence has suggested an alternative mechanism of action
for azapirones based on the dopamine system. Buspirone is an
antagonist at nigrostriatal dopamine D2 and D3 receptors. In
vitro data indicate that aIinity for D3 is considerably greater
than that for D2 and is slightly greater than that for 5-HT1A
receptors. Evidence from animal studies shows that dopamine
D3 receptor function may have an eIect on anxiety behaviours
(Diaz 2011). Although the dopaminergic theory of azapirone action
remains unproven, evidence in humans is emerging to confirm that
standard therapeutic doses of azapirones such as buspirone can
achieve significant D3 receptor occupancy (Payer 2013).

Finally, azapirone inhibition of α2-adrenoceptors on serotonergic
neurons may also play a role in the anxiolytic eIects of buspirone.
As these receptors moderate serotonin release, azapirone may be
instrumental in increasing overall serotonin availability through
this mechanism.

Why it is important to do this review

Azapirones are not widely used in panic disorder. The evidence
for their eIicacy in panic disorder is unclear, though they might
be associated with fewer adverse eIects than benzodiazepines,
which are oHen used as an alternative to MAOIs and TCAs.
To our knowledge, no systematic study on azapirones in panic
disorder has been recently conducted. It would be important
to understand how treatment can assist in recovery from panic
disorder and what agents are most eIective in the treatment
of panic. A review is needed to help prescribers identify the
eIect size of active treatment compared with placebo in treating
panic disorder, so they can be better guided in selecting the
most appropriate pharmacological agent. Another two Cochrane
reviews on antidepressants versus placebo in panic disorder
and benzodiazepines versus placebo in panic disorder are in
progress; findings reported in these reviews will further help
clinicians in identifying eIective pharmacological treatments for
panic disorder (Guaiana 2013a; Guaiana 2013b). This review
will add to the Cochrane reviews on combination therapy for
panic disorder (specifically, psychotherapy plus benzodiazepines
(Watanabe 2009) and psychological therapies for panic disorder
(Pompoli 2013)).

O B J E C T I V E S

To assess the eIects of azapirones on panic disorder in adults,
specifically:

1. to determine the eIicacy of azapirones in alleviating symptoms
of panic disorder, with or without agoraphobia, in comparison
with placebo;

2. to review the acceptability of azapirones in panic disorder, with
or without agoraphobia, in comparison with placebo; and

3. to investigate the adverse eIects of azapirones in panic disorder
with or without agoraphobia, including general prevalence of
adverse eIects, compared with placebo.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised, double-blind, controlled trials using a parallel-group
design that compare azapirones with placebo as monotherapy.

We included cross-over trials, randomised placebo-controlled
trials with more than two arms and cluster-randomised placebo-
controlled trials.

We excluded quasi-randomised trials, such as those in which
allocation is performed by using alternate days of the week.

Types of participants

Participants were 18 years of age or older with a primary diagnosis
of panic disorder, with or without agoraphobia, diagnosed
according to any of the following criteria: Feighner criteria,
Research Diagnostic Criteria, Diagnostic and Statistical Manual
of Mental Disorders, 3rd Edition (DSM-III), DSM-III-R, DSM-IV or
International Classification of Diseases, 10th Edition (ICD-10). In
case study eligibility focused on agoraphobia rather than panic
disorder, studies were to be included if operationally diagnosed
according to the above-named criteria and when it could be
safely assumed that some of the participants were suIering from
panic disorder as defined by those criteria. In other words, we
would have excluded studies that focused on agoraphobia without
panic disorder. There is evidence that over 95% of people with
agoraphobia seen clinically suIer from panic disorder as well
(Goisman 1995). However, there were no such studies and we
did not examine the eIect of the inclusion of these studies in a
sensitivity analysis.

We excluded studies focused on participants with serious
comorbid physical disorders (e.g. myocardial infarction, chronic
obstructive pulmonary disorder, uncontrolled diabetes, electrolyte
disturbances), as they may confound treatment eIectiveness and
tolerability.

We included participants with comorbid mental disorders, but the
eIect of including these participants was examined in sensitivity
analyses.

Types of interventions

Any trial comparing azapirones (buspirone, gepirone,
tandospirone, ipsapirone or lesopitron) as monotherapy with
placebo in the treatment of panic disorder, with or without
agoraphobia. We included only acute treatment studies treating
participants for less than six months. We excluded relapse
prevention studies. If a study treated participants for more than six
months but reported outcome data within six months, we include
the data.

We applied no restriction on dose, frequency, intensity, route of
administration or duration.

We also excluded studies administering psychosocial therapies
targeted at panic disorder concurrently.
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Types of outcome measures

Primary outcomes

1. Rate of 'response' (i.e. substantial improvement from baseline as
defined by the original investigators). Examples include 'very much
or much improved' according to the Clinical Global Impression
Change Scale, more than 40% reduction on the Panic Disorder
Severity Scale and more than 50% reduction on the Fear
Questionnaire Agoraphobia Subscale.

2. Total number of dropouts for any reason as a proxy measure of
treatment acceptability.

Secondary outcomes

3. 'Remission' (i.e. satisfactory end-state as defined by global
judgement of the original investigators). Examples include 'panic
free' and 'no or minimal symptom' according to the Clinical Global
Impression Severity Scale.

4. Panic symptom scales and global judgement on a continuous
scale. Examples include Panic Disorder Severity Scale total score
(0 to 28), Clinical Global Impression Severity Scale (1 to 7), Clinical
Global Impression Change Scale (1 to 7), etc. When multiple
measures were used, we prioritised them in the order listed
above, with preference given to panic symptoms scales. The actual
measure entered into meta-analysis are indicated at the top of the
listings in the Characteristics of included studies table.

5. Frequency of panic attacks, as recorded, for example, by a panic
diary.

6. Agoraphobia, as measured, for example, by Fear Questionnaire,
Mobility Inventory, behavioural avoidance test, etc.

7. General anxiety, as measured, for example, by Hamilton Rating
Scale for Anxiety, Beck Anxiety Inventory, State-Trait Anxiety
Index, Sheehan Patient-Rated Anxiety Scale, Anxiety Subscale of
Symptom Checklist (SCL)-90-R, etc.

8. Depression, as measured, for example, by Hamilton Rating Scale
for Depression, Beck Depression Inventory, Depression Subscale of
SCL-90-R, etc.

9. Social functioning, as measured, for example, by Sheehan
Disability Scale, Global Assessment Scale, Social Adjustment Scale-
Self Report, etc.

10.Quality of life, as measured, for example, by Short Form (SF)-36,
SF-12, etc.

11. Participant satisfaction with treatment.

12. Economic costs.

13. Number of dropouts due to adverse eIects.

14. Number of participants experiencing at least one adverse eIect.

Timing of outcome assessment

All outcomes are short-term, which we define as acute phase
treatment that would normally last two to six months.

When studies report response rates at diIerent time points within
two to six months, we preferred the time point closest to 12 weeks.

Search methods for identification of studies

Electronic searches

The Cochrane Depression, Anxiety and Neurosis Review Group's
Specialised Register (CCDANCTR)

The Cochrane Depression, Anxiety and Neurosis Group (CCDAN)
maintains two clinical trials registers at its editorial base in
Bristol, UK: a references register and a studies-based register.
The CCDANCTR-References Register contains over 35,000 reports
of RCTs in depression, anxiety and neurosis. Approximately 60%
of these references have been tagged to individual, coded trials.
The coded trials are held in the CCDANCTR-Studies Register and
records are linked between the two registers through the use
of unique Study ID tags. Coding of trials is based on the EU-
Psi coding manual, using a controlled vocabulary; please contact
the CCDAN Trials Search Co-ordinator for further details. Reports
of trials for inclusion in the Group's registers are collated from
routine (weekly), generic searches of MEDLINE (1950-), EMBASE
(1974-) and PsycINFO (1967-); quarterly searches of the Cochrane
Central Register of Controlled Trials (CENTRAL) and review-specific
searches of additional databases. Reports of trials are also
sourced from international trials registers via the World Health
Organization's trials portal (the International Clinical Trials Registry
Platform (ICTRP)), pharmaceutical companies, the handsearching
of key journals, conference proceedings and other (non-Cochrane)
systematic reviews and meta-analyses.

Details of CCDAN's generic search strategies can be found on the
Group's website.

We searched the CCDAN registers using the following terms.

Search 1: Azapirones and Panic

CCDANCTR-Studies

Diagnosis = (panic) and Intervention = ((azapirone or alnespirone or
binospirone or buspirone or enilospirone or eptapirone or gepirone
or ipsapirone or revospirone or tandospirone or zalospirone or
*piron*) and placebo*))

CCDANCTR-References

We searched the References Register using the following free-text
terms to identify additional untagged references:
(panic or agoraphobi*) and (azapirone or alnespirone or
binospirone or buspirone or enilospirone or eptapirone or gepirone
or ipsapirone or revospirone or tandospirone or zalospirone or
*piron*)

We screened abstracts for azapirone trials and retrieved full-text
articles to check for placebo controls.

Search 2: Azapirones and Anxiety Disorders not otherwise specified
(ADNOS)

We carried out a further search of the CCDANCTR to identify
reports of azapirone trials for ‘Anxiety Disorders Not Otherwise
Specified’ (ADNOS).

CCDANCTR-Studies

Condition = (anxiety or anxious) and Intervention = ((azapirone
or alnespirone or binospirone or buspirone or enilospirone
or eptapirone or gepirone or ipsapirone or revospirone or
tandospirone or zalospirone or *piron*) and placebo*)

Azapirones versus placebo for panic disorder in adults (Review)
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CCDANCTR- References

We searched the References Register using the following free-
text terms to identify additional untagged references: ((anxiety or
anxious or ADNOS) and (azapirone or alnespirone or binospirone or
buspirone or enilospirone or eptapirone or gepirone or ipsapirone
or revospirone or tandospirone or zalospirone or *piron*)) and
not (agoraphobi* or panic or (social NEAR (anxi* or phobi*)) or
generalised or generalized or obsessive or compulsive or OCD or
PTSD or post-trauma* or “post trauma*” or posttrauma*)

We screened abstracts and retrieved full-text articles to check for
appropriate placebo controls.

We placed no restrictions on date, language or publication status.

National and International Trials Registers

We conducted complementary searches on the WHO International
Clinical Trials Registry Platform (ICTRP) and ClinicalTrials.gov.

Searching other resources

Review authors checked the reference lists of all included studies,
non-Cochrane systematic reviews and major textbooks of aIective
disorders (written in English), for published reports and citations of
unpublished research. We also conducted a citation search via the
Web of Science (included studies only) to identify additional works.
We contacted experts in the field.

Data collection and analysis

Selection of studies

Two review authors (from HI, TA and PC) independently selected
trials for inclusion in this systematic review.

HI, TA and PC inspected the search hits by reading the titles
and the abstracts to see whether they met the criteria. We
resolved possible doubts by consultation with the review co-
authors. We obtained each potentially relevant study located in
the search as a full-text article; three review authors independently
assessed them for inclusion, and in the case of discordance
sought resolution by discussion between the review authors. We
calculated the discordance in the selection of studies using Cohen's
kappa (k) (Cohen 1960), a more robust measure than a simple
percentage agreement calculation because it takes into account
the agreement between review authors that occurs by chance.
When it was not possible to evaluate the study because of language
problems or missing information, we classified the study as 'study
awaiting assessment' until we could obtain a translation or further
information. Reasons for the exclusion of trials are reported in the
Characteristics of excluded studies table.

We recorded all decisions made during the selection process, along
with numbers of studies and references, and present them in a
PRISMA flow diagram (Moher 2009) at the end of the review.

Data extraction and management

Three review authors used a data extraction form to independently
extract the data from included studies concerning participant
characteristics (age, sex, severity of panic disorder, study setting),
intervention details (dosage, duration of study, sponsorship), study
characteristics (blinding, allocation, etc.) and outcome measures
of interest. We planned to pilot the data extraction sheet on a

sample of 10% of the included studies, but were unable to do this as
the number of included studies was too small. Again, we resolved
any disagreement by consensus or by consultation with the third
member of the review team. If necessary, we contacted authors of
studies to obtain clarification.

Main comparison

1. Azapirones as a whole versus placebo.

Assessment of risk of bias in included studies

Three review authors independently assessed risks of bias using
the tool described in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). This tool encourages consideration
of how the sequence was generated, how allocation was concealed,
the integrity of blinding at outcome assessment, the completeness
of outcome data, selective reporting and other potential biases. We
also considered sponsorship bias.

We assessed and categorised the risk of bias, in each domain and
overall, as:

1. low risk of bias: plausible bias unlikely to seriously alter the
results;

2. high risk of bias: plausible bias that seriously weakens
confidence in the results;

3. unclear risk of bias: plausible bias that raises some doubt about
the results.

If the assessors disagreed, we made the final rating by consensus or
with the involvement of another member of the review group. When
inadequate details of randomisation and other characteristics of
trials were provided, we contacted authors of the studies to obtain
further information. We also report non-concurrence in quality
assessment.

Measures of treatment e@ect

The main outcome result was reduction of severity of panic and
agoraphobia symptoms. Improvement was usually presented as a
change on a panic disorder scale(s) (mean and standard deviation),
as dichotomous outcomes (responder or non-responder, remitted
or not-remitted), or as both.

Binary or dichotomous data

For binary outcomes, we calculated a standard estimation of
the random-eIects model risk ratio (RR) and its 95% confidence
interval (CI). It has been shown that a random-eIects model has
good generalisability (Furukawa 2002) and that the RR is more
intuitive (Boissel 1999) than the odds ratio. Furthermore, odds
ratios tend to be interpreted as RRs by clinicians (Deeks 2000).
This may lead to an overestimation of the impression of the eIect
(Higgins 2011). For all primary outcomes, we calculated the number
needed to treat for an additional beneficial outcome or the number
needed to treat for an additional harmful outcome statistic (NNTB
or NNTH) and its 95% confidence interval (CI) using Visual Rx
(www.nntonline.net/), while taking account of the event rate in the
control group.

Continuous data

1. Summary statistics

Azapirones versus placebo for panic disorder in adults (Review)
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We used standardised mean diIerence (SMD) as originally planned
in the protocol, when the studies used an idiosyncratic scale
that is seldom or never used elsewhere (e.g. Phobia Scale for
Agoraphobia). However, when all the included studies used the
same standard scales such as Hamilton Rating Scale for Anxiety and
Hamilton Rating Scale for Depression, we used mean diIerences
(MDs).

2. Endpoint versus change data

Trials usually report results using endpoint means and standard
deviations of scales or using change in mean values from baseline
of assessment rating scales. We prefer to use scale endpoint
data, which typically cannot have negative values and are easier
to interpret from a clinical point of view. If endpoint data were
unavailable, we planned to use the change data in separate
analyses. In cases where we used MDs, we planned to pool results
based on change data and endpoint data in the same analysis.
However, there were no studies using change data.

Unit of analysis issues

Cross-over trials

Cross-over trials are those in which all participants receive both
the control and the intervention treatment but in a diIerent order.
The major problem is a carry-over eIect from the first phase to the
second phase of the study, especially if the condition of interest is
unstable (Elbourne 2002). As this is the case with panic disorder,
randomised cross-over studies were eligible, but we planned to use
only data up to the point of first cross-over. However, there were no
cross-over trials included in our review.

Studies with multiple treatment groups

When a study involves more than two treatment arms, especially
two appropriate dose groups of the same drug, we had planned
to pool the diIerent dose arms and to treat them as one
group, but no such trials were included. If the trial involved
one placebo arm and two or more arms of antidepressants of
diIerent classes, we compared each arm with placebo separately.
In this case, a unit of analysis error can occur because of
the unaddressed diIerences between the estimated intervention
eIects from multiple comparisons (Higgins 2011), resulting in
double-counting. To avoid this, we planned to include each pair-
wise comparison separately, according to the recommendations
of the Cochrane Handbook for Systematic Reviews of Interventions,
Section 16.5.4 (Higgins 2011). If the variable was dichotomous, we
planned to divide the shared interventions group evenly among the
comparisons. If the variable was continuous, only the total number
of participants would be divided up, leaving means and standard
deviations unchanged. However, there were no studies to which
this analysis was applicable.

Cluster-randomised trials

In cluster-randomised trials, groups of individuals rather
than separate individuals are randomly assigned to diIerent
interventions. If we had identified cluster placebo-controlled
randomised trials, we planned to use the generic inverse variance
technique, provided such trials had been appropriately analysed,
while taking into account intraclass correlation coeIicients to
adjust for cluster eIects. If trialists had not adjusted for the eIects
of clustering, we planned to do this by obtaining an intracluster
correlation coeIicient and then following the guidance given in

Chapter 16.3.4 of the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). However, there were no cluster-
randomised trials included in our review.

Dealing with missing data

We tried to contact the study authors to obtain all relevant missing
data.

1. Dichotomous outcomes

We planned to calculate response, or remission on treatment,
using an intention-to-treat (ITT) analysis. We followed the principle
'once randomised always analysed'. When participants leH the
study before the intended endpoint, we assumed that they would
have experienced the negative outcome. We tested the validity
of the above assumption by sensitivity analysis, with application
of 'worst-case' and 'best-case' scenarios. When dichotomous
outcomes were not reported but the baseline mean and standard
deviation on a panic disorder scale were reported, we calculated
the number of responding or remitted participants according to
a validated imputation method (Furukawa 2005). We checked the
validity of the above approach by sensitivity analysis. If necessary,
we contacted authors of studies to obtain data or clarification, or
both.

2. Continuous outcomes

For continuous data, the Cochrane Handbook for Systematic
Reviews of Interventions recommends avoiding imputations, and
suggests that data should be used as presented by the original
authors. When ITT data were available, we preferred them to 'per
protocol' analysis'. If necessary, we contacted authors of studies to
obtain data or clarification, or both.

3. Skewed data

We presented skewed or qualitative data descriptively.

We considered several strategies for skewed data. If papers report a
mean and a standard deviation, and an absolute minimum possible
value is also available for the outcome, we divided the mean by
the standard deviation. If the value obtained was less than two, we
concluded that some skewness is indicated. If the value obtained
was less than one (i.e. the standard deviation is larger than the
mean), skewness is almost certain. If papers did not report the
skewness and simply reported means, standard deviations and
sample sizes, we used these numbers. Because these data may not
have been properly analysed and can be misleading, we conducted
analyses with and without these studies. If the data had been
log-transformed for analysis, and geometric means were reported,
skewness would be reduced. This is the recommended method
of analysis for skewed data (Higgins 2011). If papers used non-
parametric tests and described averages using medians, they could
not be formally pooled in the analysis. We reported the results of
these studies in the text. This means that the data are not lost from
the review, and that we can consider the results when drawing
conclusions, even if they cannot be formally pooled in the analyses.

4. Missing statistics

When only P or standard error (SE) values are reported, we
calculated standard deviations (SDs) (Altman 1996). In the absence
of supplementary data aHer we had requested them from the
authors, we calculated the SDs according to a validated imputation
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method (Furukawa 2006). We examined the validity of these
imputations in the sensitivity analyses.

Assessment of heterogeneity

In accordance with the recommendations of the Cochrane
Handbook for Systematic Reviews of Interventions, we quantified
heterogeneity by the I2 statistic. The Cochrane Handbook for
Systematic Reviews of Interventions recommends overlapping
intervals for I2 interpretation (Section 9.5.2, Higgins 2011) as
follows:

• 0% to 40%: might not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 50% to 90%: may represent substantial heterogeneity; and

• 75% to 100%: may represent considerable heterogeneity.

We also used the Chi2 test and its P value to determine the direction
and magnitude of the treatment eIects. In a meta-analysis of few
trials, Chi2 will be underpowered to detect heterogeneity, if it exists.
We used P = 0.10 as a threshold of statistical significance.

Assessment of reporting biases

Reporting biases arise when dissemination of research findings is
influenced by the nature and direction of the results. These are
described in Section 10 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). A funnel plot is usually used
to investigate publication bias. However, it has a limited role when
only a few studies of similar size are identified. Also, asymmetry of
a funnel plot does not always reflect publication bias. We planned
to use visual inspection of funnel plots to assess publication bias,
as well as a statistical test for funnel plot asymmetry, as proposed
by Eggers or Rücker (Higgins 2011). However, we did not use
funnel plots for outcomes because we identified fewer than the
recommended minimum of 10 studies.

Data synthesis

We used a random-eIects model to calculate treatment eIects.
We prefer the random-eIects model, as it takes into account
diIerences between studies, even when we found no evidence of
statistical heterogeneity. It gives a more conservative estimate than
the fixed-eIect model. We note that the random-eIects model
gives added weight to the findings of small studies, which can either
increase or decrease the eIect size. We applied a fixed-eIect model
to primary outcomes only to see whether this markedly changed
the eIect size.

Subgroup analysis and investigation of heterogeneity

Subgroup analyses are oHen exploratory in nature and should
be interpreted cautiously, because they oHen involve multiple
analyses and can lead to false-positive results. While keeping in
mind the above reservations, we planned to perform the following
subgroup analyses:

1. Participants with and without agoraphobia, because the same
treatment may have diIerential eIectiveness with regard to
panic and agoraphobia.

2. If groups within any of the subgroups were found to be
significantly diIerent from one another, we ran meta-regression

for exploratory analyses of additive or multiplicative influences
of the variables in question.

3. Acute-phase treatment studies lasting less than four months
versus acute-phase treatment studies lasting four months or
longer.

However, we found no study to be relevant to these subgroup
analyses.

Sensitivity analysis

We conducted the following sensitivity analyses a priori. We
examined whether the results changed and checked for the
robustness of observed findings by:

1. Excluding trials at high risk of bias (i.e. trials with inadequate
allocation concealment and blinding, with incomplete data
reporting and/or with high probability of selective reporting);

2. Excluding trials with dropout rates greater than 20%;

3. Excluding studies funded by the pharmaceutical company
marketing each azapirone. This sensitivity analysis is
particularly important (a) because repeated findings indicate
that funding strongly aIects outcomes of research studies (Als-
Nielsen 2003; Lexchin 2003; Bhandari 2004), and (b) because
industry sponsorship and authorship of clinical trial reports
have increased over the past 20 years (Buchkowsky 2004);

4. Excluding studies in which participants clearly have significant
psychiatric comorbidities, including primary or secondary
depressive disorders; and

5. Excluding studies where SDs were imputed.

Our routine application of random-eIects and fixed-eIect models,
as well as our secondary outcomes of remission rates and
continuous severity measures, might be considered additional
forms of sensitivity analyses.

Summary of findings table

We present our results using a Summary of findings for the
main comparison, in which we assess the quality of the evidence
according to the GRADE approach (Higgins 2011).

R E S U L T S

Description of studies

Results of the search

The number of references identified by searches to January 2014
was 129, of which 128 remained aHer de-duplication. We excluded
88 studies aHer assessment of the titles and abstracts. We retrieved
40 full-text papers for full inspection. Of these, we excluded
35 studies. Finally, we included five reports, representing three
studies, in the review (there were two additional reports of the
Robinson 1989 study (Sheehan 1988; Sheehan 1990)). Cohen's
kappa among three authors for the selection from 40 full-text
papers was 0.92, which means a very high level of agreement. We
contacted authors of the three studies for additional information,
but none of them responded. See Figure 1 for a PRISMA flow
diagram (Moher 2009) depicting the study selection process.
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Figure 1.   (Continued)

 
Included studies

We include three studies (Pohl 1989; Robinson 1989; Sheehan
1993) in this review, with characteristics as follows (see also
Characteristics of included studies).

Design

All the included studies were parallel-group, individually-
randomised controlled trials.

Sample sizes

The sample sizes per arm were small, consisting of between 18 and
34 participants in each arm.

Setting

All trials were conducted in the outpatient setting. All were carried
out in the USA.

Participants

The proportion of women ranged from 47% to 72%. Mean age
ranged from 31.3 to 36.9 years.

Interventions

All of the studies were three-armed and used buspirone as the
azapirone to be tested. Two of the studies included an imipramine
arm (Pohl 1989; Robinson 1989) and one study included an
alprazolam arm (Sheehan 1993), in addition to a placebo arm.
Mean delivered dose of buspirone ranged from 29.5 to 61 mg/day.
Duration of the intervention was 8 weeks.

Outcomes

None of the studies reported on response and remission. The
number of dropouts for any reason was reported in all the studies.

The frequency of panic attacks was used in all the studies, but
without reporting standard deviations (SDs). The Hamilton Rating
Scale for Anxiety (HAM-A) was used in two studies (Robinson 1989;
Sheehan 1993), but with no reported SD in one study (Robinson
1989). The Hamilton Rating Scale for Depression and Phobia
Scale/Agoraphobia was reported in one study (Sheehan 1993). We
imputed missing SDs by using data from the systematic review with
largest number of participants for panic disorder (Furukawa 2007).

Excluded studies

We excluded 31 studies. Participants in 22 studies were not
diagnosed with panic disorder; participants in three studies
were diagnosed with anxiety disorders but not stratified; the
intervention in three studies was too short; the intervention in
two studies was combined therapy; and participants in one study
were too young to be included. See also Characteristics of excluded
studies.

Ongoing studies

Our searches identified no ongoing studies.

Studies awaiting classification

We identified no studies awaiting classification.

Risk of bias in included studies

For details of the 'Risk of bias' judgements for each study, see
Characteristics of included studies. Graphical representations of
the overall risk of bias in the included studies are presented in
Figure 2 and Figure 3.
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Allocation

We judged the risk of selection bias in all the studies to be unclear,
as none of the studies provided information about their method of
allocation.

Blinding

Blinding of participants and personnel

We judged the blinding of participants and personnel to be
adequate, as all of the studies used an identical capsule as the
placebo, although the success of blinding was not tested.

Blinding of outcome assessment

We judged the blinding of participants and personnel to be
adequate, so all were assessed as having a low risk of bias for this
domain.

Incomplete outcome data

We rated the attrition bias of all the studies as high risk, as they
analysed only completers, and the attrition rate was high (ranging
from 24% to 39%).

Selective reporting

As no protocol was available for any of the studies, the risk of
reporting bias was judged to be unclear.

Spnsorship bias

We rated one study at high risk of bias, because study authors were
employees of the company marketing buspirone (Robinson 1989).
Another study did not report the relevant information regarding
sponsorship (Pohl 1989). We judged the third study to be at low risk
of bias, as it was funded by a pharmaceutical company which did
not market buspirone (Sheehan 1993).

Other potential sources of bias

We identified no other potential sources of bias.

E@ects of interventions

See: Summary of findings for the main comparison Azapirone
compared to placebo for panic disorder in adults

Comparison : Azapirones versus placebo

Three studies including 170 participants contributed data to
this comparison. See also: Summary of findings for the main
comparison.

Primary outcomes

1.1 Response

Two studies reported the 21-point Clinician-rated Global
Improvement (CGI) (Pohl 1989; Sheehan 1993). However the
response rate could not be imputed, as both of the studies
lacked SDs and one study lacked the number of participants
measured (Pohl 1989). Pohl 1989 reported CGI severity, but this
also lacked SDs. Both studies reported no significant diIerence
in improvement in CGI between buspirone and placebo at post-
treatment.

1.2 Dropouts for any reason

There was moderate-quality evidence that treatment acceptability
was lower for azapirones than for placebo, as expressed in dropouts
for any reason: risk ratio (RR) 2.13 (95% confidence interval (CI)
1.11 to 4.07; 3 studies, 170 participants) (Analysis 1.1). There was no
heterogeneity (I2 = 0%).

Secondary outcomes

1.3 Remission

The data were not available for the same reason as 1.1. Response.

1.4 Panic symptoms

The data were not available for the same reason as 1.1. Response.
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1.5 Frequency of panic attacks

All three studies reported the frequency of panic attacks, but the
results could not be pooled, as they were presented in diIerent
ways: Pohl 1989 reported the mean number of panic attacks
with last observation carried forward (LOCF) imputation: mean
diIerence (MD) -2.00 (95% CI -5.21 to 1.21; 44 participants) and with
completers' data: MD 7.00 (95% CI 4.26 to 9.74; 31 participants),
whereas Robinson 1989 reported it with completers' data only: MD
-3.80 (95% CI -5.56 to -2.04; 75 participants), and Sheehan 1993
reported the median of the number of panic attacks (buspirone,
median = 1 (n = 23); placebo, median = 2 (n = 29)). The former two
studies also lacked SDs, and we therefore imputed them by using
all the available data from a previous review (Furukawa 2007).

1.6 Agoraphobia

One study evaluated agoraphobia by Phobia scale (Sheehan
1993), detecting no significant diIerence in eIectiveness between
buspirone and placebo: SMD -0.01 (95% CI -0.56 to 0.53; 1 study, 52
participants) (Analysis 1.2). We reported SMD instead of MD because
the Phobia scale is seldom used in panic studies.

1.7 General anxiety

Two studies (Robinson 1989; Sheehan 1993) reported general
anxiety as measured by the Hamilton Rating Scale for Anxiety (HAM-
A). As Robinson 1989 lacked SDs, we imputed them using all the
available data from a previous review (Furukawa 2007). There was
no significant diIerence in eIectiveness between buspirone and
placebo: MD -2.20 (95% CI -5.45 to 1.06; 2 studies, 115 participants)
(Analysis 1.3). We found no heterogeneity (I2 = 0%).

1.8 Depression

One study evaluated depression as measured by the Hamilton
Rating Scale for Depression (HAM-D) (Sheehan 1993), which
detected no significant diIerence in eIectiveness between
buspirone and placebo: MD -1.80 (95% CI -5.60 to 2.00; 1 study, 52
participants) (Analysis 1.4).

1.9 Social functioning

No relevant data were reported.

1.10 Quality of life

No relevant data were reported.

1.11 Participant satisfaction with treatment

No relevant data were reported.

1.12 Economic costs

No relevant data were reported.

1.13 Dropouts for adverse e@ects

No relevant data were reported.

1.14 Number of participants experiencing at least one adverse e@ect

No relevant data were reported.

Subgroup analyses

We could not conduct any of the preplanned subgroup analyses, as
no relevant data were available.

Sensitivity analyses

1. Excluding trials with high risk of bias

We were unable to conduct this sensitivity analysis, because all the
studies were at the same risk of bias except for sponsorship bias.

2. Excluding trials with dropout rates greater than 20%

We were unable to conduct this sensitivity analysis, because the
dropout rates in the intervention arm of all the studies were greater
than 20%.

3. Excluding studies funded by the pharmaceutical company
marketing each azapirone

Dropouts for any reason

We include two studies in this sensitivity analysis (Pohl 1989;
Sheehan 1993). Treatment acceptability was lower for azapirones
than for placebo as expressed in dropouts for any reason: RR 2.40
(95% CI 1.07 to 5.39; 2 studies, 107 participants) (Analysis 2.1). We
found no heterogeneity (I2 = 0%). This result was in accordance with
the overall results.

General anxiety

One study (Sheehan 1993) was leH aHer the exclusion. There was
no significant diIerence in eIectiveness in reducing general anxiety
between buspirone and placebo: MD -1.80 (95% CI -6.00 to 2.40; 1
study, 52 participants) (Analysis 2.2). This result was in accordance
with those without exclusion of the study.

4. Excluding studies whose participants clearly have significant
psychiatric comorbidities

Dropouts for any reason

Two studies were included in the sensitivity analysis (Pohl 1989;
Robinson 1989). RR for dropouts for any reason was no longer
statistically significant: RR 1.84 (95% CI 0.80 to 4.23; 2 studies, 103
participants) (Analysis 3.1) but was in general agreement with the
overall results

General anxiety

One study (Robinson 1989) was leH aHer the exclusion. There was
no significant diIerence in eIectiveness between buspirone and
placebo: MD -2.80 (95% CI -7.95 to 2.35; 1 study; 63 participants)
(Analysis 3.2). This result was in accordance with those without
exclusion of the study.

5. Excluding studies with imputed values

General anxiety

One study (Sheehan 1993) was leH aHer the exclusion. There was
no significant diIerence in eIectiveness between buspirone and
placebo: MD -1.80 (95% CI -6.00 to 2.40; 1 study; 62 participants)
(Analysis 4.1). This result was in accordance with that which
included the studies with the imputed SDs.

Reporting Bias

We could not assess the reporting bias, as only three studies were
included in the review.
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D I S C U S S I O N

Summary of main results

This review assessed the eIicacy and acceptability of azapirones
compared with placebo (See Summary of findings for the main
comparison). No study provided enough information contributing
to our primary eIicacy outcome (response). Our primary harm
outcome (dropouts for any reason as a surrogate measure of
overall treatment acceptability) was assessed, although we could
not assess secondary outcomes related to adverse eIects because
of lack of information.

Moderate-quality evidence suggests that azapirones were less
acceptable than placebo in terms of dropouts for any reason
(3 studies, 170 participants). The result did not change in the
sensitivity analysis excluding studies funded by the pharmaceutical
company marketing each azapirone.

Low-quality evidence suggests that there is no significant diIerence
between azapirones and placebo in terms of eIicacy as evaluated
by agoraphobia (1 study, 52 participants), general anxiety (2
studies, 115 participants) or depression (1 study, 52 participants).
The results did not change in the sensitivity analysis excluding
studies funded by the pharmaceutical company marketing each
azapirone or in the sensitivity analysis excluding studies whose
participants clearly had significant psychiatric comorbidities.

Overall completeness and applicability of evidence

The small number of studies and insuIicient information in each
included study severely limit the completeness and applicability of
evidence in this review.

Overall completeness of evidence is poor in the present review. We
evaluated eIicacy by secondary continuous outcomes and not by
the primary outcome, because of lack of information in included
studies. Neither could we evaluate information on adverse eIects
because of lack of information, although data on the primary
outcome for acceptability (dropouts for any reason) were available.

Applicability of evidence is also limited. The number of participants
assessed was 170 at most from three eIicacy trials with selected
participants. Pohl 1989 excluded people with fewer than four panic
attacks during the past month or no attacks in the week prior
to the intervention. Sheehan 1993 required participants to have
had at least one panic attack each week for the three weeks prior
to baseline and at least three unexpected panic attacks during
the history of the disorder to be included in the study. Sensitivity
analyses did not change the overall results.

AHer careful consideration, we judged Robinson 1989 to be the
primary report (composite data) of a two-site study (sponsored by
Bristol-Myers Pharmaceutical Company), incorporating Sheehan
1990. Preliminary results of Sheehan’s trial, conducted at the
University of South Florida site, were also reported in Sheehan
1988. It is interesting that Sheehan does not appear to acknowledge
the two-site study and was also not a co-author of Robinson’s
composite report (including data from the Lafayette Clinic, Detroit).
We tried to contact Drs David Sheehan and Donald Robinson for
clarification on this issue, but neither responded to our query.

Quality of the evidence

The evidence for outcomes on eIicacy were of low quality. All the
included studies were at high risk of attrition bias: over 20% of data
in the intervention arm were not reported. They are also imprecise:
the included participants in outcomes on eIicacy amounted to
115 at most and the confidence interval was large. The standard
deviations (SDs) of the Hamilton Rating Scale for Anxiety (HAM-A)
in Robinson 1989 and the number of panic attacks of Pohl 1989 and
Robinson 1989 were imputed from another systematic review with
the largest number of participants for panic disorder (Furukawa
2007).

The evidence for the outcome on dropouts for any reason was of
moderate quality. However, only three included studies with a total
of 170 participants contributed to this outcome.

The risk of biases may make the quality of evidence unstable, as
all of the included studies were at unclear risks of bias. None of
the studies reported random sequence generation or allocation
concealment. Protocols of the studies were not available to judge
selective outcome reporting. Conflicts of interest were not explicitly
expressed, and our judgements were based only on the authors'
reported aIiliations. We did not find any possible factor which
would upgrade the quality of the evidence.

Potential biases in the review process

We could not evaluate study publication bias or outcome reporting
bias due to the small number of included studies and due to
the unavailability of the study protocols. Although we searched
extensively for relevant trials, it is possible that unpublished trials
remain unknown to us.

Imputation of SDs might have aIected the results. Imputed SDs of
HAM-A (SD = 10.4) for one of the studies in this analysis (Robinson
1989) were a little larger than the SDs reported in the other included
study (8.1 in buspirone and 7.1 in placebo) (Sheehan 1993). This
would have widened the confidence interval for the study, reducing
its weight in the analysis and underestimating the overall treatment
eIect.

The included studies date back to around 1990 and the quality
of reporting was suboptimal. For example, all the studies lacked
information on sequence generation, allocation concealment and
conflicts of interest.

Agreements and disagreements with other studies or
reviews

As far as we know, this is the first and only systematic review
comparing azapirones with placebo for panic disorder. Among the
anxiety disorders, one systematic review compared azapirones
with other treatment for generalised anxiety disorder (Chessick
2006). The result for the eIicacy of azapirones for generalised
anxiety disorder was inconclusive. It indicated that azapirones are
more eIective than placebo in terms of HAM-A score reduction:
MD -4.48 (95% CI -6.86 to -2.10; 4 studies, 135 participants), but
no significant improvement was observed in azapriones compared
with placebo in terms of clinician-rated global improvement (CGI):
RR 2.35 (95% CI 0.72 to 7.72; 2 studies, 187 participants). When
buspirone was compared with placebo, buspirone showed no
significantly greater eIect than placebo for HAM-A score: MD
0.40 (95% CI -5.62 to 6.42; 1 study, 21 participants). However,
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significant improvement was observed with buspirone compared
with placebo in terms of CGI: RR 1.48 (95% CI 1.01 to 2.17; 1 study,
162 participants). These results provide no additional information
to help determine the eIicacy of azapirone for panic disorder.

On the other hand, the result for acceptability of azapirones for
generalised anxiety disorder was definitive. It indicated that the
number of dropouts in azapirones was less than in placebo: RR
0.64 (95% CI 0.47 to 0.87; 8 studies, 629 participants); and the
results were similar when comparison was limited to buspirone and
placebo: RR 0.68 (95% CI 0.49 to 0.94, 6 studies, 584 participants).
These results conflict with those of our review, but the reasons for
this disparity are not clear.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The eIicacy of azapirones compared with placebo for panic
disorder is uncertain: no meta-analysable data were available
for our primary eIicacy outcome of response, and the available
evidence showed no significant diIerence in eIicacy between
azapirone and placebo in terms of several secondary outcomes.
Moreover the evidence was judged to be of low quality and limited
applicability.

Moderate-quality evidence suggests that the acceptability of
azapirones for panic disorder is lower than for placebo. However
the number of studies and participants was small.

Based on this single comprehensive review of randomised evidence
for the eIicacy of azapirones for panic disorder, clinicians who wish

to prescribe buspirone, let alone other compounds in this class, to
people with panic disorder must do so with a clear awareness of
this meagre evidence base and with explicit informed and shared
consent from their patients.

Implications for research

If further research is to be conducted, we recommend the following:
first, studies with larger sample size and fewer biases should be
carried out. In particular, information on selection, detection and
sponsorship is necessary. Study protocols should be registered to
avoid selective outcome reporting. Secondly, trials with azapirones
other than buspirone are necessary, to determine if the eIicacy
is due to a specific eIect of buspirone or to the class eIect of 5-
HT1A agonists. Thirdly, measurement and full reporting of panic
disorder-specific outcomes are necessary. Preferably, remission
and response, judged according to a priori standardised definitions,
should be reported for comparability between studies. The longer-
term outcomes also need to be addressed, to establish whether any
eIect is transient or durable.
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Characteristics of included studies [ordered by study ID]

 

Methods Study design: Randomised controlled trial

Participants Diagnosis: DSM-III Panic disorder or agoraphobia with panic attacks

Method of Diagnosis: Not stated

Age: for buspirone, M = 31.1 (SD = 2.1); for placebo, M = 31.6 (SD = 2.2); for imipramine, M = 29.2 (SD =
2.2)

Sex: for buspirone, 44% women, 56% men; for placebo 50% women, 50% men

Location: United States of America

Co-morbidities: none

Rescue medication: none

Interventions Participants were randomly assigned to either:

(1) Buspirone arm (n = 18)

Duration: 8 weeks

Treatment Protocol: flexible dosage; range = 10 - 60 mg, M = 29.5 (SD = 4.0)

(2) Placebo arm (n = 22)

Duration: 8 weeks

Treatment Protocol: Flexible

(3) Imipramine arm (n = 20)

Duration: 8 weeks

Treatment Protocol: flexible dosage; range = 50 - 300 mg, M = 140 (SD = 17.5)

Outcomes Timepoints for assessment: weekly for the first 4 weeks, and biweekly for the last 4 weeks

Outcomes:

1. 7-point scale for the degree of global psychopathology

2. Investigator and participant ratings of global improvement

3. Global phobic disability

4. Symptom checklist

5. Investigator rated participants on the Hamilton Anxiety rating scale

Notes Date of study: Not stated

Funding source: Not stated

Declarations of interest among the primary researchers: Not stated

Risk of bias

Pohl 1989 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information provided

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Identical capsules were used.

Blinding of outcome as-
sessment (detection bias)

Low risk This is a double-blind trial.

Incomplete outcome data
(attrition bias)

High risk High attrition rate

Selective reporting (re-
porting bias)

Unclear risk No information provided

Sponsorship bias Unclear risk No information provided

Pohl 1989  (Continued)

 
 

Methods Study design: Randomised controlled trial

Participants Diagnosis: DSM-III Panic disorder

Method of Diagnosis: Not stated

Age: for buspirone, M = 34.4 (SD = 1.8); for placebo, M = 33.1 (SD = 1.9); for imipramine, M = 30.1 (SD =
1.0)

Sex: for buspirone, 64% women, 36% men; for placebo 62% women, 38% men; imipramine 75%
women, 25% men

Location: United States of America

Co-morbidities: unclear

Rescue medication: none

Interventions Participants were randomly assigned to either:

(1) Buspirone arm (n = 34)

Duration: 8 weeks

Treatment Protocol: flexible dosage; range = not stated, M = 43 (SD = 3)

(2) Placebo arm (n = 29)

Duration: 8 weeks

Treatment Protocol: Flexible

(3) Imipramine arm (n = 28)

Robinson 1989 
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Duration: 8 weeks

Treatment Protocol: flexible dosage; range = not stated, M = 221 (SD = 18)

Outcomes Timepoints for assessment: at 0, 2, 4, 6, 7, 8 weeks

Outcomes:

1. Hamilton Anxiety rating scale

2. Number of panic attacks

3. Global ratings of social disability

Notes Date of study: Not stated

Funding source: Not stated

Declarations of interest among the primary researchers: One of the authors belonged to Bristol-My-
ers Company Pharmaceutical Research and Development Division. The authors were advised by em-
ployees from Bristol-Myers Company.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information provided

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Identical capsules were used.

Blinding of outcome as-
sessment (detection bias)

Low risk This is a double-blind trial.

Incomplete outcome data
(attrition bias)

High risk High attrition rate

Selective reporting (re-
porting bias)

Unclear risk No information provided

Sponsorship bias High risk All the authors were employed by the drug company marketing the drug.

Robinson 1989  (Continued)

 
 

Methods Study design: Randomised controlled trial

Participants Diagnosis: DSM-III-R Panic disorder with extensive phobic avoidance (agoraphobia with panic attacks)
or panic disorder with limited phobic avoidance

Method of Diagnosis: Structured Clinical Interview for DSM-III

Age(data were available for participants at week 3 only) : for buspirone (n = 27), M = 36.6 (SD = 9.4); for
placebo (n = 31), M = 37.2 (SD = 10.9); for alprazolam (n = 34), M = 36.4 (SD = 8.8)

Sheehan 1993 
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Sex(data were available for participants at week 3 only): for buspirone (n = 27), 67% women, 33% men;
for placebo (n = 31) 77% women, 23% men; for alprazolam (n = 34) 76% women, 24% men

Location: United States of America

Co-morbidities: Social phobia: for buspirone, 15%; for placebo 23%; for alprazolam 26%. Major de-
pressive disorder: for buspirone, 4%; for placebo 23%; for alprazolam 32%.

Rescue medication: none

Interventions Participants were randomly assigned to either:

(1) Buspirone arm (randomised n = 34)

Duration: 8 weeks

Treatment Protocol: flexible dosage; range = 15 - 100, M = 61 (SD = 26.5) at study completion (n = 23)

(2) Placebo arm (randomised n = 33)

Duration: 8 weeks

Treatment Protocol: flexible dosage at study completion (n = 29)

(3) Alprazolam arm (randomised n = 34)

Duration: 8 weeks

Treatment Protocol: flexible dosage; range = 1.5 - 10, M = 5.2 (SD = 2.6) at study completion (n = 33)

Outcomes Timepoints for assessment: at baseline and weekly for 8 weeks

Outcomes:

1. Panic and Anticipatory Anxiety Scale

2. Clinician Rated Anxiety Scale

3. Patient Rated Anxiety Scale

4. Hamilton Rating Scale for Anxiety

5. Phobia Scale

6. 3-factor Disability Scale

7. 21-item Beck Depression Inventory

8. 21-point Clinician Rated Global Improvment

9. 21-point Patient Rated Global Improvement

10.Symptom Checklist

11.21-item Hamilton Rating Scale for Depression

12.Montgomery-Asberg Depression Rating Scale

Notes There were 9 dropouts in the first 2 weeks of treatment, 7 on buspirone and 2 on placebo; 92 partici-
pants completed at least 3 weeks of treatment, with further dropouts before completion of the trial at 8
weeks (Buspirone = 23, Placebo = 29, Alprazolam = 33)

Date of study: Not stated

Funding source: The study was supported in part by grant from Upjohn Pharmaceutical Company

Declarations of interest among the primary researchers: Not stated

Risk of bias

Bias Authors' judgement Support for judgement

Sheehan 1993  (Continued)
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Random sequence genera-
tion (selection bias)

Unclear risk No information provided

Allocation concealment
(selection bias)

Unclear risk No information provided

Blinding of participants
and personnel (perfor-
mance bias)

Low risk Identical capsules were used.

Blinding of outcome as-
sessment (detection bias)

Low risk This is a double-blind trial

Incomplete outcome data
(attrition bias)

High risk High attrition rate

Selective reporting (re-
porting bias)

Unclear risk No information provided

Sponsorship bias Low risk The study was sponsored by a drug company other than the company market-
ing the drug.

Sheehan 1993  (Continued)

M: mean
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bohm 1990a Participants were not diagnosed with panic disorder.

Bohm 1990b Participants were not diagnosed with panic disorder.

Bouvard 1997 This is a combined therapy with cognitive behaviour therapy.

Broocks 2002 Intervention was one day.

Broocks 2003 Intervention was one day.

Bueno 1988 Participants were not diagnosed with panic disorder.

Cottraux 1995 This is a combined therapy with cognitive behaviour therapy.

Gershon 1982 Participants were not diagnosed with panic disorder.

Goldberg 1979a Participants were not diagnosed with panic disorder.

Goldberg 1979b Participants were not diagnosed with panic disorder.

Goldberg 1982 Participants were not diagnosed with panic disorder.

Heller 1990 Participants were not diagnosed with panic disorder.

Hongbo 1994 Participants were not diagnosed with panic disorder.
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Study Reason for exclusion

Hua 2002 Participants were diagnosed with anxiety disorders, but were not stratified by it, including panic
disorder.

Kai 1992 Participants were not diagnosed with panic disorder.

Klaassen 2002 Participants were diagnosed with anxiety disorders, but were not stratified by it, including panic
disorder.

Lee 2005 Participants were not diagnosed with panic disorder.

Lesch 1990 Participants were not diagnosed with panic disorder.

Lesch 1992 Intervention was one day.

Mavissakalian 1986 Interevention did not include azapirone.

Miura 1992 Participants were not diagnosed with panic disorder.

Murasaki 1992 Participants were not diagnosed with panic disorder.

Newton 1982 Participants were not diagnosed with panic disorder.

Rackel 1990 Participants were not diagnosed with panic disorder.

Rakel 1987 Participants were not diagnosed with panic disorder.

Rickels 1981 Participants were not diagnosed with panic disorder.

Rickels 2000 Participants were not diagnosed with panic disorder.

Simeon 1994 Participants were less than 14 years old.

Tyrer 1984 Participants were diagnosed with anxiety disorders, but were not stratified by it.

Van Laar 1992 Participants were not diagnosed with panic disorder.

Zelvelder 1990 Participants were not diagnosed with panic disorder.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Azapirone versus placebo

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Dropouts for any rea-
son

3 170 Risk Ratio (M-H, Random, 95% CI) 2.13 [1.11, 4.07]

2 Agoraphobia 1   Std. Mean Difference (IV, Random, 95%
CI)

Totals not selected
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

3 General anxiety 2 115 Mean Difference (IV, Random, 95% CI) -2.20 [-5.45, 1.06]

4 Depression 1   Mean Difference (IV, Random, 95% CI) Totals not selected

 
 

Analysis 1.1.   Comparison 1 Azapirone versus placebo, Outcome 1 Dropouts for any reason.

Study or subgroup Azapirone Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Pohl 1989 5/18 3/22 25.46% 2.04[0.56,7.39]

Robinson 1989 8/34 4/29 35.39% 1.71[0.57,5.09]

Sheehan 1993 11/34 4/33 39.15% 2.67[0.94,7.55]

   

Total (95% CI) 86 84 100% 2.13[1.11,4.07]

Total events: 24 (Azapirone), 11 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.34, df=2(P=0.84); I2=0%  

Test for overall effect: Z=2.27(P=0.02)  

Favours azapirone 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.2.   Comparison 1 Azapirone versus placebo, Outcome 2 Agoraphobia.

Study or subgroup Favours azapirone Placebo Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Sheehan 1993 23 9.2 (7.1) 29 9.3 (6.6) -0.01[-0.56,0.53]

Favours azapirone 0.50.25-0.5 -0.25 0 Favours placebo

 
 

Analysis 1.3.   Comparison 1 Azapirone versus placebo, Outcome 3 General anxiety.

Study or subgroup Azapirone Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Robinson 1989 34 12.2 (10.4) 29 15 (10.4) 39.91% -2.8[-7.95,2.35]

Sheehan 1993 23 16.1 (8.1) 29 17.9 (7.1) 60.09% -1.8[-6,2.4]

   

Total *** 57   58   100% -2.2[-5.45,1.06]

Heterogeneity: Tau2=0; Chi2=0.09, df=1(P=0.77); I2=0%  

Test for overall effect: Z=1.32(P=0.19)  

Favours azapirone 4020-40 -20 0 Favours placebo
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Analysis 1.4.   Comparison 1 Azapirone versus placebo, Outcome 4 Depression.

Study or subgroup Azapirone Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Sheehan 1993 23 11.5 (7.2) 29 13.3 (6.6) -1.8[-5.6,2]

Favours azapirone 10050-100 -50 0 Favours placebo

 
 

Comparison 2.   Sensitivity analysis: Azapirone versus placebo (excluding studies funded by the pharmaceutical
company marketing each azapirone)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Dropouts for any reason 2 107 Risk Ratio (M-H, Random, 95% CI) 2.40 [1.07, 5.39]

2 General anxiety 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

 
 

Analysis 2.1.   Comparison 2 Sensitivity analysis: Azapirone versus placebo (excluding studies funded
by the pharmaceutical company marketing each azapirone), Outcome 1 Dropouts for any reason.

Study or subgroup Azapirone Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Pohl 1989 5/18 3/22 39.41% 2.04[0.56,7.39]

Sheehan 1993 11/34 4/33 60.59% 2.67[0.94,7.55]

   

Total (95% CI) 52 55 100% 2.4[1.07,5.39]

Total events: 16 (Azapirone), 7 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.1, df=1(P=0.75); I2=0%  

Test for overall effect: Z=2.12(P=0.03)  

Favours azapirone 1000.01 100.1 1 Favours placebo

 
 

Analysis 2.2.   Comparison 2 Sensitivity analysis: Azapirone versus placebo (excluding studies
funded by the pharmaceutical company marketing each azapirone), Outcome 2 General anxiety.

Study or subgroup Azapirone Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Sheehan 1993 23 16.1 (8.1) 29 17.9 (7.1) -1.8[-6,2.4]

Favours azapirone 105-10 -5 0 Favours placebo
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Comparison 3.   Sensitivity analysis: Azapirone versus placebo ( excluding studies whose participants clearly have
significant psychiatric comorbidities)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Dropouts for any reason 2 103 Risk Ratio (M-H, Random, 95% CI) 1.84 [0.80, 4.23]

2 General anxiety 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

 
 

Analysis 3.1.   Comparison 3 Sensitivity analysis: Azapirone versus placebo ( excluding studies whose
participants clearly have significant psychiatric comorbidities), Outcome 1 Dropouts for any reason.

Study or subgroup Azapirone Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Pohl 1989 5/18 3/22 41.85% 2.04[0.56,7.39]

Robinson 1989 8/34 4/29 58.15% 1.71[0.57,5.09]

   

Total (95% CI) 52 51 100% 1.84[0.8,4.23]

Total events: 13 (Azapirone), 7 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.84); I2=0%  

Test for overall effect: Z=1.43(P=0.15)  

Favours azapirone 1000.01 100.1 1 Favours placebo

 
 

Analysis 3.2.   Comparison 3 Sensitivity analysis: Azapirone versus placebo ( excluding studies
whose participants clearly have significant psychiatric comorbidities), Outcome 2 General anxiety.

Study or subgroup Azapirone Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Robinson 1989 34 12.2 (10.4) 29 15 (10.4) -2.8[-7.95,2.35]

Favours azapirone 2010-20 -10 0 Favours placebo

 
 

Comparison 4.   Sensitivity analysis: Azapirone versus placebo (excluding studies with imputed values)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 General anxiety 1   Mean Difference (IV, Random, 95% CI) Totals not selected
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Analysis 4.1.   Comparison 4 Sensitivity analysis: Azapirone versus placebo
(excluding studies with imputed values), Outcome 1 General anxiety.

Study or subgroup Azapirone Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Sheehan 1993 23 16.1 (8.1) 29 17.9 (7.1) -1.8[-6,2.4]

Favours [Azapirone] 2010-20 -10 0 Favours [Placebo]
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We reported standardised mean diIerence (SMD) instead of mean diIerence (MD), as originally planned in the protocol, when the studies
used an idiosyncratic scale that is seldom or never used elsewhere (e.g. Phobia Scale for Agoraphobia). We continue to use MD for standard
rating scales such as Hamilton Rating Scale for Anxiety and Hamilton Rating Scale for Depression.

In the protocol, we stated that where study eligibility focused on agoraphobia rather than panic disorder, we would include studies when
it could be safely assumed that 30% of participants were suIering from panic disorder. We have removed this 30% threshold and replaced
it with 'some'; this has made no diIerence to the studies included in this version of the review.
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N O T E S

This review is one of several separate reviews examining the eIicacy and tolerability of pharmacological and non-pharmacological
treatments for panic disorders. These individual reviews will be combined in a network meta-analysis (protocol to be published in The
Cochrane Library).

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Agoraphobia  [drug therapy];  Anti-Anxiety Agents  [*therapeutic use];  Buspirone  [*therapeutic use];  Panic Disorder  [*drug therapy]; 
Randomized Controlled Trials as Topic

MeSH check words

Adult; Humans
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