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INTRODUCTION 
Medications with efficacy in treatment of panic dis- 
order each have drawbacks, including discontinuation 
difficulties for benzodiazepines (Fyer et al., 1987), 
weight gain during maintenance treatment with tricy- 
clic antidepressants (Noyes et al., 1989), and early ac- 
tivation symptoms with serotonin reuptake inhibitors 
and tricyclic antidepressants (Gorman et al., 1987; 
Noyes et al., 1989). Ondansetron is a highly potent 
and selective competitive antagonist at serotonin re- 
ceptors of the 5HT3 type (Butler et al., 1988). Al- 
though marketed in the United State for the treatment 
of nausea, ondansetron also has been shown to reduce 
symptoms of anxiety in animal models (Stefanski et al., 
1992). It does not impair psychomotor performance 
(Hall and Ceuppens, 1991) and appears to have low 
potential for abuse. Ondansetron’s different mecha- 
nism of action suggests it could be a useful addition to 
existing panic disorder medication options, if proven 
effective and well-tolerated. The purpose of this study 
was to pilot test the safety and efficacy of oral on- 
dansetron in the treatment of panic disorder. 

METHODS 
This study was conducted at two anxiety disorders 

clinics. All patients entering the trial met DSM-111-R 
criteria for panic disorder with or without agorapho- 
bia by the Structured Clinical Interview for DSM-III- 
R-Patient Version (SCID-P; Spiter et al., 1989) and 
had experienced a t  least one panic attack in each of the 
4 prior weeks. Patients were age 18 years or older and 
were free of major medical illnesses. Women were 
postmenopausal or had been surgically sterilized. Pa- 
tients with current DSM-111-R major depressive disor- 
der, obsessive-compulsive disorder, or eating disorders, 
any history of psychosis, organic mental disorders, 
mental retardation, bipolar disorder, or severe person- 
ality disorders, or history of dru or alcohol abuse in 
the prior 6 months were excludef. Regular use of psy- 
choactive medication except chloral hydrate was pro- 
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hibited within 2 weeks of the study entry, and use of 
fluoxetine was prohibited within 4 weeks of the study 
entry. Subjects consented to participate after study 
procedures and possible benefits and adverse effects 
were explained. 

Patients were instructed to enter phobic situations 
as tolerated, but no systematic exposure instructions 
were given. Because anti-panic dosage for ondansetron 
had not been previously established, dose was increased 
at 4-week intervals to allow some assessment of re- 
sponse at the lower doses. Dosage could be decreased 
as clinically necessary to reduce adverse effects. For 
the first 26 patients entered, treatment was initiated 
with ondansetron 0.25 mg BID for 4 weeks, then in- 
creased for nonresponders to 0.5 mg BID for 4 weeks 
and 1.0 mg BID for the final 4 weeks. Because the 
lower doses appeared well-tolerated but ineffective for 
many patients, for the final 5 patients entered, dosage 
was escalated every 2 weeks instead of every 4 weeks. 
Patients who were not very much improved after 12 
weeks of treatment, or who had received less than 4 
weeks treatment at the maximum dose, were permit- 
ted to continue ondansetron for up to 4 additional 
weeks to effect an adequate trial at the maximum dose. 
Responders were defined by a score of 1 or 2 (much 
improved to very much improved) on the Clinical 
Global Impression (CGI) scale (Guy, 1976) at last ob- 
servation. Other primary outcome measures, in accord 
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with panic disorder standards (Shear and Maser, 
1994), assessed panic attack frequency and severity, 
anticipatory anxiety, agoraphobia, overall illness sever- 
ity, and functional impairment. 

For the primary analysis, on the intent-to-treat 
sample, paired t-tests were used to compare baseline 
and last observation scores, with last observations car- 
ried forward for patients who left the study early. Re- 
peated measures analysis of variance (ANOVA) could 
not be used due to many missing data points for drop- 
outs. For a secondary analysis of completers only, 
ANOVA was used to assess change over time (weeks 0, 
4, 8 and 12) with t-tests to assess change between pairs 
of weeks. All t-tests were two-tailed. Because of the 
possibility of type I error when multiple comparisons 
are made, findings significant at the p < .05 level here 
require confirmation and should be interpreted as hy- 
pothesis-generating. 

RESULTS 
Thirty-one patients entered the study, including 2 1 

(68%) with panic disorder with agoraphobia. Twelve 
patients (39%) were women. Sites 1 and 2 entered 19 
and 12 patients, respectively, and sites did not differ 
significantly in regard to patients’ demographic char- 
acteristics. Twenty-five patients were Caucasian, 3 
were African-American, and 3 were Hispanic. Mean 
age was 41.3 f 12.4 years (range 26-64). Sixteen pa- 
tients completed the full 12 weeks of treatment, and 
for 10 patients who had dosage increase delayed due 
to adverse effects, the protocol was extended up to 4 
additional weeks. Among the 15 patients who did not 
complete the protocol, 10 dropped out during the first 
4 weeks. Five dropped out due to adverse effects, 2 
due to lack of efficacy, 5 were withdrawn administra- 
tively (due to missed visits, patient’s fear of drug inter- 
action with antibiotics, moving out of state, refusal to 
take pills twice a day, withdrawal of consent after the 
first visit), and reason was unknown for 3. 

Fifteen patients (48%) were responders: 9 (29%) 
were very much improved and 6 (1 9%) were much im- 
proved on the CGI. Sixteen were panic-free during 
their last week of treatment. Among the 16 patients 
who completed at least 12 weeks of treatment, 13 
(8 1 %) were responders: 7 (44%) were very much im- 
proved and 6 (38%) were much improved. Eleven 
(69%) of the completers were panic-free. 

Other results on major outcome variables for the 
intent-to-treat analysis are shown in Table 1. There 
was also significant change on all subscales of the Fear 
Questionnaire, and the Hopkins Symptoms Checklist- 
90R (Derogatis, 1977). The  secondary analysis of 
completers by repeated measures ANOVA showed 
significant improvement on all measures except for 
frequency of anticipatory anxiety (data available from 
author). Among completers, significant improvement 
occurred on most outcome measures between treat- 
ment weeks 0 and 4 at the 0.5 mg per day dose. 

There was further improvement, however, through- 
out the study. 

Among the 5 patients treated with the more rapid 
dose escalation, 2 were very much improved, 2 were 
much improved, and 1 was minimally improved at last 
observation. Three were panic-free. One was consis- 
tently rated a responder after 1 week and 3 others 
were rated responders after 6 weeks. 

Among the 10 patients whose treatment was extended 
1-4 weeks beyond week 12, only 3 had changes in the 
CGI change scores from week 12 to endpoint: one went 
from much to very much improved, one from very 
much to much improved, and one from much to mini- 
mally improved. Treatment outcome did not differ 
significantly between sites on any measures. 

Adverse events spontaneously reported by more 
than 10% of patients were: indigestion (26%), dizzi- 
ness (23%), fatigue (23%), headache (19%), constipa- 
tion (1 3 %), dry mouth (1 3 %), and nausea (1 3 %). Five 
patients dropped out of the study due to adverse 
events, including 2 due to lightheadedness, one due to 
depression, one due to twitching, tremor and diarrhea, 
and one due to hyperacusis, agitation, lightheadedness, 
derealization and nausea. Four of the drop-outs due to 
adverse events occurred during the first 3 weeks, at a 
dose of 0.25 mg BID, and one occurred after 6 weeks, 
at a dose of 0.5 mg BID. Adverse events were mild for 
most patients, and they were most common during the 
first few weeks of treatment. 

DISCUSSION 
The findings suggest that oral ondansetron in doses 

of 0.5-2.0 mg per day is well-tolerated and may have 
efficacy in the treatment of panic disorder. The  48% 
response rate is greater than most published placebo 
group intent-to-treat response rates in panic disorder, 
but not beyond the upper limit of placebo response rates. 
In the absence of a placebo control group it is not pos- 
sible to attribute the observed improvement to effects of 
ondansetron, but a recent placebo-controlled study does 
appear to support ondansetron efficacy in panic disorder 
(Metz et al., unpublished data). 

It is not possible in this trial to distinguish the effects 
of higher dosage from those of longer duration of treat- 
ment in assessing the increasing response over 12 weeks. 
However, combined with the finding that 4 of the 5 pa- 
tients with the quicker dose escalation schedule were re- 
sponders by 6 weeks, it suggests that the higher doses 
deserve further study. The greater response rate among 
completers may reflect the attrition of nonresponders 
which is characteristic of panic disorder studies. 

Three measures of panic attack severity improved 
significantly, although one measure of panic attack fre- 
quency did not. Three of 4 measures of anticipatory 
anxiety improved, as did anxiety sensitivity. In con- 
trast, most measures of agoraphobia and functional 
impairmenddisability did not show significant change. 
This discrepancy may reflect either a slow rate of im- 



Ondansetron in Panic Disorder 201 

TABLE 1. Mean scores at baseline and post-treatment for all patientsa 

Clinician Rating Scales (range of scale) Baseline Endpoint t df P 
Clinical global impression-Severity (1-7) 4.3 * 0.5 3.2 1.5 4.0 29 <.001 

Overall (1-7) 4.4 * 0.5 3.6 * 1.5 2.6 25 <.05 
Spontaneous Panic Attacks (1-7) 4.3 * 0.9 3.2 r 1.8 3 .z 25 <.005 

Anticipatory Anxiety (1-7) 4.2 * 1.0 3 .3  i 1.6 2.1 25 <.05 

Intensity of panic attacks (0-10) 3.8 i 1.9 1.7 -t 2.1 4.7 29 <.oo 1 

Intensity of anticipatory anxiety (0-10) 4.7 * 2.4 3.3 i 2.5 2.8 29 <.05 
Hamilton h e t y  Scale (Hamilton, 1959; 0-56) 18.7 * 6.8 13.5 * 9.6 2.8 22  c.05 

Patient self-rating scales Baseline Endpoint t df P 

Clinician Panic and Phobic Disorders Scale-Severity (Zitrin et  al., 1983) 

Functional Impairment (1-7) 4.0 + 0.7 3.4 * 1.4 1.8 25 NSb 
Phobic Avoidance (1-7) 3.7 * 1.3 3.0 * 1.8 2 .a 25  NS 

Panic attack inventory 
Total no. of panic attackdwk 3.6 * 3.0 3.0 2 4.4 0.7 30 NS 

Anticipatory anxiety (percent of time present) 33.9 * 28.4 27.4 * 27.6 1.5 29 NS 

h e t y  Sensitivity Index (Reiss et al., 1986; 0-64) 28.2 i 12.4 20.2 * 14.7 3.7 31 <.005 
Patient Panic and Phobic Disorders Scale-Severlry (Ztrrin er al., 1983): 

Overall (1-7) 4.0 * 1.5 3.5 i 1.5 1.5 2 3  NS 
Spontaneous panic attacks (1-7) 4.2 f 1.5 3.2 1.6 2.4 23 <.os 
Functional impairment (1-7) 4.2 * 1.3 3.3 * 1.5 2.9 23  <.01 

Anticipatory anxiety (1-7) 4.3 i 1.6 3.3 t 1.6 3.0 23  <.01 

Agoraphobia (0-40) 11.1 * 10.8 7.5 * 10.5 2.6 30 <.05 

Phobic avoidance (1-7) 3.9 f 1.6 3.3 f 1.7 1 . 7  23  NS 

Fear Questionnaire (Marks and Mathews, I979) 

Sheehan Disability Scale (Sheehan, 1983): 
Work (0-10) 3.8 * 2.8 3.4 2 3.1 0.8 23  NS 
Social life/leisure (0-10) 4.3 * 2.8 3 .5  * 3.1 1 .I 23 NS 
Family lifelhome (0-1 0) 3.0 * 2.8 2.6 5 2.7 0.6 23  NS 
Work and social (1-5) 3.4 * 1.0 3.3 i 1.3 0.3 20 NS 

‘Sample size is lower for some scales due to missing data. 
hNS, not sign;firanr. 

provement in panic symptoms (due to low starting 
dosage or delayed effect) with a lag in the secondary 
improvement of phobia and disability or simply less 
efficacy for some aspects of the disorder. 

Adverse events tended to occur early in treatment, 
on the lowest dose, and they were usually mild. For 
the last 5 patients entered, the more rapid biweekly 
escalation of dose was well-tolerated. It remains un- 
known whether patients might benefit further from 
dosage greater than 2 mglday. Only 2 patients (6.%) 
dropped out of the study due to symptoms resembling 
the activation syndrome that has been described in an- 
tidepressant treatment of panic. Nevertheless, because 
of the large number of dropouts €or stated reasons 
other than adverse effects, the tolerability of ondan- 
setron requires further study. 

A placebo-controlled trial is necessary to confirm 
the suggestions of this open label piiot study. Fur- 
thermore, because of exclusion of women of child- 
bearing potential due to safety considerations, the 
generalizability of these findings to more typical clini- 
cal samples is uncertain. 
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