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Objective: Although social anxiety disor-
der is a common and sometimes disabling
condition, there are no approved treat-
ments that can be used on an as-needed
basis. The authors examined the acute use
of PH94B, an intranasally administered
neurosteroidal aerosol, for the acute man-
agement of the symptoms of social anxiety
disorder.

Method: The authors conducted a phase
2, multicenter, randomized, double-blind,
placebo-controlled, single-dose study of
PH94B. Ninety-one women 19–60 years of
age with generalized social anxiety dis-
order received placebo intranasal spray
(single-blind) 15minutes before laboratory-
simulated public speaking and social
interaction challenges. Patients who expe-
rienced significant distress during at least
one challenge returned 1 week later to
receive either intranasal PH94B or placebo

aerosol spray (double-blind) before repeat
challenges.

Results: Patients who received PH94B
during the second set of challenges had
a significantly greater decrease in mean
Subjective Units of Distress scores during
the public speaking and social interaction
challenges compared with the first set of
challenges, than did patients who received
placebo for both sets of challenges. A sig-
nificantly greater proportion of the PH94B
group were much or very much improved
from the first to the second sets of chal-
lenges compared with the placebo group
(75% and 37%, respectively). The side
effects of PH94B were benign.

Conclusions: PH94B may be a novel,
effective, and well-tolerated acute treat-
ment for performance and social anxiety
in women with social anxiety disorder.

(Am J Psychiatry 2014; 171:675–682)

Social anxiety disorder is a common and sometimes
disabling condition involving excessive fear and avoidance
of situations in which individuals feel scrutinized or eval-
uated by others (1). DSM-IV recognized a generalized sub-
type of social anxiety disorder in which affected individuals
experience anxiety and avoidance in most interpersonal
situations. Generalized social anxiety disorder leads to com-
promised academic, social, and vocational functioning and
often predisposes to depression and substance abuse (2).
Several treatment options have emerged for generalized

social anxiety disorder. The selective serotonin reuptake
inhibitors paroxetine, sertraline, andfluvoxamine (sustained-
release), alongwith the serotonin norepinephrine reuptake
inhibitor venlafaxine (extended-release), have been ap-
proved by the U.S. Food and Drug Administration for so-
cial anxiety disorder, based on 12-week placebo-controlled
trials in generalized social anxiety disorder (3–6). Certain
monoamine oxidase inhibitors and benzodiazepines have
shown efficacy in similar trials (7, 8). Cognitive-behavioral
therapy has also been shown to be effective for social
anxiety disorder in 12-week trials (9).
Since many individuals with social anxiety disorder,

including those with generalized social anxiety disorder,
experience distress in events that occur infrequently and

can be anticipated (social gatherings, public speaking),
a treatment that can be used on an as-needed basis could
be highly useful. Also, many patients benefit only partially
from treatments that have been found effective for
generalized social anxiety disorder (10) and might still
use an additional as-needed therapy. While there are no
approved treatments for social or performance anxiety
that work acutely on an as-needed basis, anecdotal evi-
dence suggests that beta-blockers, benzodiazepines, and
alcoholic beverages have some efficacy in this regard. How-
ever, beta-blockers such as propranolol target the auto-
nomic arousal that occurs during an anxious episode, which
has been found to bemore characteristic of individuals with
pure performance anxiety than thosewith generalized social
anxiety disorder (11). Also, benzodiazepines administered
acutely, at least in doses that do not diminishmental acuity,
seem, anecdotally, to be more helpful for the anticipatory
anxiety than the anxiety and arousal experienced during the
event.

PH94B

With the aim of filling this treatment gap, we studied
PH94B in patients with generalized social anxiety disorder.

This article is featured in this month’s AJP Audio and is the subject of a CME course (p. 697)

Am J Psychiatry 171:6, June 2014 ajp.psychiatryonline.org 675

http://ajp.psychiatryonline.org


PH94B (3b-androsta-4,16-dien-3-ol) is an investigational
drug for the acute treatment of social anxiety disorder.
Chemically, PH94B is a synthetic neuroactive steroid that
lacks affinity for steroidal hormone receptors. Nanomolar
quantities of PH94B have been shown to induce inward
currents in isolated human vomeronasal receptor cells
(half maximal effective concentration [EC50]=0.2 mM) and
significantly increased cytosolic calcium (12, 13). PH94B
spray administered intranasally to human volunteers pro-
duces dose-dependent and reversible depolarization of
the human nasal chemosensory epithelium (effective dose
[ED50]=4310–1 mg), followed by decreases in heart rate,
respiratory rate, electrodermal activity frequency, and eye
blink frequency and increases in EEG alpha activity and
body temperature. These rapid effects were ∼30% higher
in female than male volunteers, and a number of female
participants reported feeling distinctly calmer and less
nervous. Similar results were obtained in a phase 1 dose
escalation study. In a pilot study of 28 women diagnosed
with generalized anxiety disorder, PH94B (2310–1 mg) ad-
ministered topically to nasal chemoreceptors significantly
reduced anxiety as measured by the Hamilton and Covi
anxiety scales within 30 minutes, and the effect lasted 1
hour (14).

Nasal Chemosensory Systems

Inmammals, the hypothalamic-limbic areas of the brain
receive direct afferent neural inputs from peripheral nasal
chemosensory neurons of the olfactory organs (15, 16). In
humans, as in othermammals, there is a subgroup of nasal
chemosensory (olfactory) receptor neurons concentrated
in the vomeronasal organ (17, 18). Sensory transduction of
external chemical cues in olfactory neurons triggers sen-
sory inputs that reach the hypothalamus and the limbic
amygdala through an oligosynaptic (rapid) neural path
(olfactory nerves) (19). Pheromones (20) are species-specific
external chemical messengers that in mammals bind to
nasal chemosensory receptors in the vomeronasal organ
(21). The actions of pheromones on nasal chemosensory
neurons differ significantly across species and are critical
in triggering specific social and reproductive behaviors.
Although previously considered vestigial and inactive in
humans (13), later evidence showed that stimulation of
human vomeronasal organ chemosensory receptors with
putativepheromones releasedbyconspecifics inducesphys-
iologic, behavioral, and neuroendocrine responses with-
out olfactory awareness (12, 13, 17, 22–24).

In the early 1990s, researchers discovered a family of
synthetic neuroactive steroids that they called pherines
(initially vomeropherins). Pherines selectively target hu-
man nasal chemosensory receptors, similarly to naturally
occurring pheromones (22, 23, 25), and broadcast chemo-
sensory information via the olfactory nerves to specific
brain areas (the cingulate gyrus, the hypothalamus, the
limbic amygdala, the anterior gyrus, and the prefrontal

cortex), which are different from the brain areas activated
by olfactory stimuli (17, 25). Brain activation by the pherine
PH94B does not produce olfactory awareness and can
directly modulate brain autonomic, psychophysiological,
and neuroendocrine responses without systemic uptake
and distribution (13).
Here we report a phase 2 trial of PH94B in the acute

treatment of social anxiety disorder. Because initial work
suggested stronger effects for PH94B in women, this trial
enrolled only female patients. The PH94B dose chosen for
this study was based on pharmacology studies in vitro
(using patch-recorded human receptor cells) and in vivo
(with human volunteers), where the effective dose range of
PH94B was 0.8–1.6 mg. This dose range also effectively
relieved symptoms in a subsequent bioequivalence study.

Method

This was a two-phase, randomized, double-blind, placebo-
controlled, parallel, single-dose (administered twice) study in
women diagnosed with generalized social anxiety disorder.

Participants

The study design included 90 women 18–65 years of age
diagnosed with generalized social anxiety disorder according to
DSM-IV criteria. Other important inclusion criteria were having
a score $60 on the Liebowitz Social Anxiety Scale (26), being
a nonsmoker, being physically healthy, being able to give written
informed consent, using adequate birth control if of childbear-
ing potential, being free of other psychotropic medications and
major psychiatric conditions, having a score ,18 on the 17-item
Hamilton Depression Rating Scale (HAM-D) (27), and having no
nasal pathology (ascertained by examination). Participants were
excluded if they had other primary psychiatric diagnoses, had
recently used psychotropic medication or abused drugs or al-
cohol, or were undergoing other treatment for social anxiety.
Participants who reported less than moderate to severe anxiety
during the placebo challenge were also excluded from further
participation.

The study was conducted at three sites: the Medical Research
Network in New York City, Capital Clinical Research Associates in
Rockville, Md., and the Carracci Medical Group in Mexico City.
The first 40 participants were studied in Mexico City; the results
were then unblinded for an interim review of efficacy and safety.
The study was subsequently completed at all three sites. Parti-
cipants were recruited from existing databases and through local
media advertisements.

The study and consent form were approved by the Western
Institutional Review Board. All participants provided written
informed consent after receiving a complete description of the
study.

Procedures

At visit 1, the diagnosis of social anxiety disorder was
confirmed by the Mini-International Neuropsychiatric Interview
(28), and a medical evaluation was performed. At visit 2, after all
inclusion and exclusion criteria were rechecked, participants
underwent two challenges. In the first, the participant was given,
single-blind, an intranasal administration of placebo (two sprays
in each nostril). Fifteen minutes later, the participant was in-
structed to pick a topic for a speech and asked for a subjective
anxiety rating (resting phase). She was then allowed 2 minutes to
mentally prepare, and subjective anxiety ratings were solicited at
each minute (anticipation phase). Next, she was required to give
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a 5-minute speech, without the use of notes, to an audience of
three unfamiliar clinic staff (public speaking challenge); sub-
jective anxiety ratings were solicited just before the speech and
then at each minute during the speech (performance phase).
After a 30-minute break, the participant underwent the second
challenge, which consisted of a second single-blind intranasal
placebo administration, a 15-minute waiting period, and then
a social interaction challenge (interacting with three role-players
in a mock party situation) that followed the same format as the
speech paradigm.

Participants who reported moderate to severe anxiety or
distress (a score $75 on at least one Subjective Units of Distress
Scale rating [29]) during the 5-minute performance phase of the
visit 2 public speaking or social challenge were invited back for
visit 3. Those who had lower scores were excluded from the
protocol and given open clinical care. At visit 3, the procedures
for the public speaking and social interaction challenges were
repeated, but this time patients were randomly assigned to
receive, on a double-blind basis, pretreatment with either PH94B
or placebo for both challenges. Each PH94B spray (50 mL) de-
livered 0.4 mg of PH94B; with two sprays in each nostril at each
challenge, the total dose administered was 1.6 mg of PH94B.

A week later, all patients returned for a follow-up (visit 4), during
which concomitant medications were recorded, a repeat medical
evaluation was performed, and clinical ratings were made.

The primary efficacy measures were the changes in average
subjective anxiety ratings on the Subjective Units of Distress
Scale during the 5-minute performance phases of the public
speaking and social interaction challenges from visit 2 to 3, and
the physician’s evaluation of overall clinical improvement from
visit 2 to 3, using the improvement item of the Clinical Global
Impressions Scale (CGI) (30).

Outcome Measures

Subjective Units of Distress Scale. The Subjective Units of
Distress Scale, used at visits 2 and 3, was scored 0–100 (opera-
tionalized for the participants in this study as 0=no anxiety,
30=mild anxiety, 60=moderate anxiety, 90=severe anxiety). It is
a standard instrument for rating social and performance anxiety
in patients with social anxiety disorder during role playing sit-
uations (9, 29, 31).

Clinical Global Impressions Scale. The CGI was administered
at visit 1 (severity) and visit 3 (change from visit 2). Participants
with CGI improvement scores of 1 (very much improved) or 2
(much improved) at visit 3 were considered “responders.”

Liebowitz Social Anxiety Scale. This 24-item investigator-rated
scale for social anxiety disorder was administered at visits 1 and
4. It rates anxiety and avoidance in performance and social
situations for the past week on a 0–3 scale, with higher scores
indicating greater severity. It has demonstrated good reliability,
validity, and sensitivity to change (32).

Hamilton Depression Rating Scale. The HAM-D was admin-
istered at visits 1 and 4 (27).

The first two authors provided training at all three sites on
administration of the Subjective Units of Distress Scale queries,
the study rating scales, and the study protocol. The ChiMatrix
Digital Data Capture System was used to record all study pro-
cedures and ratings. This digital data capture system contains built-
in algorithms to highlight discrepancies between different scales,
giving the rater the option of retaining or adjusting an investigator-
rated measure, such as the CGI, while the patient is still present.
An audit trail documents all such queries to raters and their re-
sponses. As a patient-rated outcome, Subjective Units of Distress
scores were not subject to such adjustment.

Data Analysis

Efficacy was assessed by evaluating whether there was a
statistically significant treatment effect of PH94B over placebo in
Subjective Units of Distress scores from visit 2 to 3 for the public
speaking and social interaction performance phases and by com-
paring the CGI improvement item response rate (percent of
participants receiving a score of 1 or 2 in each group at visit 3).

Change in Liebowitz Social Anxiety Scale score from visit 1 to
visit 4 and changes in average resting and anticipatory Subjective
Units of Distress scores for the public speaking and social inter-
action challenges were also evaluated.

A separate longitudinal linear mixed-effects model was used
to model each Subjective Units of Distress response endpoint.
Model estimates of the effect of treatment on change in Sub-
jective Units of Distress scores for the social interaction challenge
and for the public speaking challenge were based on the model-
estimated interaction of treatment and visit. A random subject
effect was estimated in the model, resulting in a compound-
symmetry covariance structure (using PROC MIXED in SAS,
version 9.3 for Windows 7). Since subjects were nested within in-
vestigator, and treatment effect is estimated within subject, no
estimate of investigator effect was undertaken in the model.

For the CGI improvement endpoint at visit 3, results were
analyzed with a cumulative logistic regression model with pro-
portional odds (using PROC LOGISTIC).

An interim data analysis had previously been conducted
when the first 40 patients completed the study. No adjust-
ment for multiplicity was specified in the original trial design,
so the present analysis is retrospective. No adjustment was made
for the multiplicity of the endpoints, with efficacy contingent on
statistical significance of all three primary outcome measures.

Results

Of 183 participants screened, 85 were excluded and 98
were randomly assigned to receive PH94B or placebo at visit
3 (Figure 1). Seven allocated participants were eliminated
from the final data analyses, five because of inadequate
clinical site training of a rater and patient documentation
at the Mexico City site, one because of doubts about the
patient’s clinical authenticity at theNewYork City site, and
one because of an error in randomization documentation
at the Rockville site. All were eliminated on a blind basis
prior to data analysis. Two participants who failed to re-
turn for visit 4 were considered early terminators but were
included in the data analyses because they had completed
ratings at the first three visits.
Ninety-one participants were included in the final data

analysis (15 from the New York City site, 15 from the
Rockville site, and 61 from the Mexico City site). The par-
ticipants’mean age was 33.2 years (SD=10.9, range=19–60),
and theirmean educational level was 13.7 years (SD=3.2). At
baseline, themeanHAM-D scorewas 6.3 (SD=3.7), themean
CGI severity score was 5.2 (SD=0.9), and themean Liebowitz
Social Anxiety Scale score was 94.6 (SD=18.3). There were
no differences between treatment groups on any of these
measures. Patients tended to have long-standing single
episodes of marked social anxiety disorder.

Primary Efficacy

During the performance phase of the public speaking
challenge, the decrease in anxiety from visit 2 to 3 (Table 1)
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for the PH94B group was 12.68 Subjective Units of Distress
Scale units greater than for the placebo group (95%CI=4.72,
20.64; t=3.16, df=89, p=0.002). During the performance
phase of the social interaction challenge, the decrease in
anxiety from visit 2 to 3 for the PH94B group was 11.66
Subjective Units of Distress Scale units greater than for the
placebo group (95% CI=3.00, 20.33; t=2.67, df=89, p=0.009).
Effect sizes (Cohen’s d) for the public speaking and social
interaction challenges were 0.66 and 0.56, respectively. For
the CGI improvement endpoint at visit 3, the cumulative
logistic regressionmodel with proportional odds indicated
a statistically significant treatment group slope (p,0.001).
Overall, comparing visit 3 to visit 2, 34 participants (75.6%)
in the PH94B group were much or very much improved on
the CGI improvement item and considered responders,

compared with 17 participants (37%) in the placebo group
(x2=19.32, df=1, p,0.001).
Further exploratory analyses indicated no significant dif-

ferences between treatment groups on resting, anticipa-
tion, or performance phase measures when both groups
received placebo during the visit 2 public speaking and
social interaction challenges (Figures 2 and 3).
There were no differences between groups on the change

from visit 2 to 3 in subjective anxiety during the resting
phase for the public speaking or social interaction chal-
lenges (Table 1, Figures 2 and 3).
During the anticipation phase of the public speak-

ing challenge, the mean improvement from visit 2 to 3
in the PH94B group (13.3 subjective anxiety units) ex-
ceeded that of the placebo group (5.2 subjective anxiety

FIGURE 1. CONSORT Diagram for a Phase 2 Clinical Study of Acute Intranasal Aerosol PH94B in Women With Social Anxiety
Disorder

Excluded (N=85)
• Did not meet inclusion criteria (N=73)
• Declined to participate (N=6)
• Other reasons (N=6)

 Lost to follow-up prior to randomization (N=4)
 Difficulty with challenges (N=1)
 Overall symptoms too mild (N=1)

Enrollment

Analysis

Analyzed (N=46)
• Excluded from analyses (N=2)

 Inexperienced rater issue (N=2)

Analyzed (N=45)
• Excluded from analyses (N=5)

 Inexperienced rater issue (N=3)
 Clinical authenticity issuea (N=1)
 Error in randomization documentationb (N=1)

Follow-Up

Lost to follow-up (N=0)
Discontinued intervention (N=0)

Lost to follow-up (N=0)
Discontinued intervention (N=0)

Allocated to placebo (N=48) Allocated to PH94B (N=50)

Allocation

Randomly assigned (N=98)

Assessed for eligibility (N=183)

a The patient presented with social anxiety disorder and met study criteria, but because she appeared very outgoing and social during the
study, the investigators believed that she had been misdiagnosed.

b At audit, the investigators could not verify whether the patient had received PH94B or placebo.
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units) (t=2.02, p=0.047) (Table 1, Figure 2). During anticipa-
tion of social interaction, the improvement from visit 2 to 3
for the PH94B group (17.2 subjective anxiety units) did not
differ significantly from that of the placebo group (12.2
subjective anxiety units) (Table 1, Figure 3).
There were no significant differences between groups in

change in Liebowitz Social Anxiety Scale score from visit 1
(mean=94.6, SD=18.3) to visit 4 (mean=86.8, SD=21.4).

Sensitivity

A sensitivity analysis on the primary outcome measures
was conducted to assess the influence of the seven par-
ticipants who were excluded from the final efficacy analyses.

The overall trend of all the tests remained the same when
the excluded participants were included in the analysis.
DifferencesbetweenPH94Bandplacebo treatment remained
strong for the public speaking challenge (p=0.01) and the
CGI improvement score (p=0.001), although the change
for the social interaction challenge fell short of significance
(p=0.054).

Safety and Tolerability

Participants were asked about adverse events at each
visit. Mild or moderate adverse events were infrequent and
did not differ significantly between the PH94B and placebo
groups (Table 2). Headache and gastrointestinal discomfort

TABLE 1. Subjective Units of Distress Scores for Women With Social Anxiety Disorder Receiving Intranasal Aerosol PH94B or
Placebo Before and During Public Speaking and Social Interaction Challenges

Visit 2a (Baseline) Visit 3 (Treatment)

PH94B Group (N=45) Placebo Group (N=46) PH94B Group (N=45) Placebo Group (N=46)

Challenge and Phase Mean SD Mean SD Mean SD Mean SD

Public speaking
Resting 54.89 29.3 55.22 23.2 46.22 28.1 50.22 29.1
Anticipation 61.03 24.9 66.03 23.1 47.72 26.2 60.87 26.1
Performance 79.23 13.2 80.69 13.7 52.55 22.9 66.68 19.1

Social interaction
Resting 45.60 27.5 49.78 29.6 33.33 24.0 39.22 28.2
Anticipation 51.22 26.7 52.45 29.0 34.02 23.4 40.20 26.3
Performance 52.79 26.3 54.16 27.4 34.54 24.2 47.58 24.4

a At visit 2, both groups received placebo.

FIGURE 2. Public Speaking Challenge, Minute-by-Minute Subjective Units of Distress Scores for Women With Social Anxiety
Disorder Receiving Intranasal Aerosol PH94B (N=45) or Placebo (N=46)a

a At visit 2, both groups received placebo. R=resting.
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were the most commonly reported adverse events for the
PH94B group, and nasal soreness, sore mouth or teeth,
and headache for the placebo group. No severe or serious
adverse events were reported, and no participants were
withdrawn prematurely because of adverse events. No
adverse effects of PH94B were observed in ECG readings,
laboratory values, or vital signs.

Discussion

Patients with generalized social anxiety disorder who
experienced highly disturbing anxiety when giving a speech
or engaging in a social interaction in our clinic achieved
significantly greater symptom reductions in public speak-
ing and social anxiety when pretreated with PH94B than
did patients pretreated with placebo. The effects were most
striking for actual performance anxiety, with more variable
effects seen for anticipation and no significant effects seen
in lower-level resting anxiety assessed prior to the chal-
lenges. PH94B appears to significantly and rapidly attenu-
ate social and public speaking anxiety in patients with social
anxiety disorder. The magnitude of superiority of PH94B
over placebo was comparable to that seen with phenelzine
and with cognitive-behavioral group therapy relative to
placebo on an individualized behavior test after 12 weeks of
treatment in a prior trial (31).
While the mechanism of action for PH94B has not been

fully elucidated, when administered intranasally, it binds to
peripheralnasal chemosensory receptors,which in turn trigger

FIGURE 3. Social Interaction Challenge, Minute-by-Minute Subjective Units of Distress Scores for Women With Social Anxiety
Disorder Receiving Intranasal Aerosol PH94B (N=45) or Placebo (N=46)a
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a At visit 2, both groups received placebo. R=resting.

TABLE 2. Adverse Events Reported During the Study by
Women With Social Anxiety Disorder Receiving Intranasal
Aerosol PH94B or Placeboa

PH94B Group
(N=45)

Placebo Group
(N=46)

System N % N %

Ear nose throat
Itchy ear canals 0 0.0 1 2.2
Dry mouth 1 2.2 0 0.0
Nasal soreness 0 0.0 3 6.5
Sore mouth or teeth 0 0.0 2 4.3
Cold sore 0 0.0 1 2.2

Central nervous system
Headache 3 6.6 3 6.5
Migraine 1 2.2 0 0.0
Increased hot flashes 1 2.2 0 0.0
Insomnia 1 2.2 0 0.0

Gastrointestinal
General malaise 1 2.2 1 2.2
Upset stomach 1 2.2 0 0.0
Heartburn 1 2.2 0 0.0
Abdominal tenderness 1 2.2 0 0.0
Nausea 1 2.2 0 0.0

Genitourinary
Urinary infection 1 2.2 0 0.0
Urinary discomfort 0 0.0 1 2.2
Missed period 0 0.0 1 2.2

Musculoskeletal
Low back pain 0 0.0 2 4.3

a No significant differences between groups on any safety outcome.
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rapid (neural) modulation of basal forebrain areas (hypo-
thalamus, limbic amygdala) and rapid relief (inminutes) of
social anxiety symptoms. PH94B has a high affinity for a
subgroup of 7-transmembrane G-protein coupled nasal che-
mosensory receptors. In vitropharmacology studies show that
nanogram quantities of PH94B can induce concentration-
dependent and reversible inward (depolarizing) currents
and increase calcium cytosol in human nasal chemosen-
sory neurons. The neural connectivity of human nasal
chemosensory neurons to basal forebrain areas shown in
physiology, pharmacology, and brain imaging studies pro-
vides a short latency path for the modulation of vital CNS
structures involved in the pathophysiology of social anx-
iety disorder (33). The onset of efficacy of PH94B nasal
spray is rapid because it bypasses the circulation and the
blood-brain barrier. Interestingly, a neurosteroidal mech-
anism of action has also been suggested, by the finding that
highly diluted extracts of the plant Gelsemium sempervirens
may have anxiolytic effects in mice (34).
The rapid-acting nature of PH94B required several

unique design features for this trial. Twelve-week placebo-
controlled parallel group trials have been standard in
social anxiety disorder, with an onset of drug action seen in
4–6 weeks. For those trials, the Liebowitz Social Anxiety
Scale, which measures social and performance anxiety
over the past week in the patient’s natural setting, served
as the principal outcome measure. In the present trial,
patients gave speeches and engaged in social interactions
in the clinic setting, with anxiety assessed on a minute-by-
minute basis. The Liebowitz Social Anxiety Scale was not
suitable for this task, and the patient-rated Subjective
Units of Distress Scale was used as a principal outcome
measure.
Assessing patients in the clinic has certain advantages,

allowing standardization of challenges and fine-grained
temporalmeasurements. Although it remains to be studied,
drug effects seen in this setting should also generalize to
everyday life, since patients in this trial were helped by
PH94B to cope with very high levels of anxiety during the
clinic simulations. If so, then patients with social anxiety
disorder could pretreat themselves with PH94B on an as-
needed basis in their daily lives just before entering
performance or social situations in which they anticipate
disturbing levels of anxiety. A next step in studying PH94B
will be to test it for as-needed use as a monotherapy
in patients with social anxiety disorder in their natural
settings. Future trials should also assess PH94B as an as-
needed adjunct for patients already using another med-
ication or a psychotherapeutic approach for social anxiety
disorder.
Several limitations of this study should be mentioned.

For one thing, the findings will need to be replicated to be
considered established. Also, PH94B still needs to be tested
in patients going about their daily lives. In such a study,
repeat dosing over an extended period would need to
be examined, both for repeated efficacy and for signs of

toxicity or abuse potential. In addition, efficacy in men
remains to be examined.
While the mechanism of action of PH94B is not yet fully

understood, this has also been true of many important
psychiatric therapies when first introduced. Continued
positive findings for PH94B would suggest a novel mech-
anism of drug action via human nasal chemosensory
receptors. If so, this could lead to the ability to treat psy-
chopathological states with nanomolar doses of drugs that
do not even enter the systemic circulation and may rep-
resent a distinct advance in psychotherapeutics.
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