Issues in the Assessment of
Treatment Response in Panic Disorder
With Special Reference to Fluvoxamine

Philip T. Ninan, M.D.

Assessment of treatment response in panic disorder is complicated by the multidimensional as-
pects of panic disorder and agoraphobia, the short-term benefits from nonspecific aspects of treat-
ment, and placebo response. Response to treatment with psychological and pharmacol ogic treatments
of panic disorder is reviewed in this context. The experience of several Phase |11 studies of fluvox-
aminein the treatment of panic disorder is examined as an illustrative example. When the response to
placebo or comparison treatment in astudy is high, no conclusion can be drawn about the true efficacy

of the active treatment.

There is a need to better understand the nature of
symptomatic improvement in panic disorder. A vari-
ety of psychotherapeutic' and pharmacologic?® treatments
are recommended in panic disorder. It is unclear whe-
ther benefits of these treatments are attributable to unique
features of each treatment or if nonspecific factorsprovide
the majority of benefits. This article will address these
issues with reference to the experience of fluvoxamine,
a serotonin selective reuptake inhibitor (SSRI), in panic
disorder.

The central component of panic disorder is unexpected
attacks of intense anxiety called panic attacks.>* From a
theoretical perspective, panic attacks can be viewed (1) as
aquantitatively greater form of anxiety as seen in general-
ized anxiety disorder,® (2) as a biologically unique phe-
nomenon different from generalized anxiety disorder,® or
(3) as emanating specifically from fear related to bodily
sensations.” The latter two are not mutually exclusive.
Each approach has treatment implications. Conceptual-
izing panic attacks as an extension of general anxiety is
the basis for providing generic forms of psychotherapeu-
tic treatment such as psychodynamic and relaxation
therapy and pharmacologic agents like benzodiazepines
for symptomatic control. The hypothesis that there is a
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unique biological underpinning for panic attacks such as a
false suffocation alarm® and the ability of challenges (CO,,
caffeine, yohimbine, cholecystokinin) to induce panic at-
tacks implies a biological substrate underlying panic at-
tacks and provides the theoretical basis for pharmacologic
treatment with antidepressants. The hypothesis that fear
related to bodily sensations underlies the tendency for
panic isthebasisfor providing forms of cognitive behavior

therapy.

ASSESSMENT OF PANIC DISORDER

The assessment of panic disorder is complicated by sev-
eral issues. The diagnosis of panic disorder is based on
phenomenology, and, therefore, the measure of the illness
is clinically prominent symptomatology and functionality.
In illnesses where the pathophysiology is better under-
stood (e.g., diabetes mellitus), clinical symptomatology
(e.g., polyphagia, polyuria, and polydypsia) is not neces-
sarily areflection of the severity of theillness (e.g., blood
sugar level). There are several domains of symptoms in
panic disorder (e.g., panic attacks, anticipatory anxiety,
phobias), and assessment of each is necessary for a com-
prehensive view of theillness.® The value of self-ratingsin
panic disorder islimited because patients commonly lack a
frame of reference of others' experience with the illness.
Thus, severity measures will be based on the range of per-
sonal experience and expectations. However, as a measure
of change, they hold greater validity. Even clinician rated
scales share such limitations, as much of the anxiety is not
overt and the ratings are based on verbal report.

Though the diagnostic criteriafor panic disorder isrela-
tively clear,” the presence of comorbidity, both current
and lifetime, might be a critical issue in treatment re-
sponse. Assessment of comorbidity needs to ascertain
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whether the panic disorder is primary. This can be based
on dominance of symptoms, the temporal sequence of
symptom development, cause of impairment, and reason
for seeking treatment. Comorbidity with panic disorder is
the rule rather than the exception.™* Similar to other ill-
nesses in medicine, comorbidity could be a measure of se-
verity (e.g., neuropathy in diabetes mellitus). Yet, the ma-
jority of treatment studies tend to exclude panic disorder
patients who have significant comorbidity, limiting the
ability to extrapolate findings to a large spectrum of the
clinical population.

If the panic attacks are the main target of treatment, a
minimum frequency is required for study entry (e.g., 1-2
per week). It isaso important to measure subthreshold or
limited symptom panic attacks because they can still result
in prominent distress and impairment. The measurement
of panic attacks with-a'daily patient diary needs to assess
the symptoms of a panic attack, time, duration, and sever-
ity and whether the attacks were unexpected, situation
bound, or situation predisposed.® Since panic attack fre-
guency is quite variable, the length-of baseline assessment
should be as long as possible. However, the longer the
baseline assessment period, the more likely that the more
intensely ill patientswill be excluded from studies because
of inability to delay treatment.

Anticipatory anxiety is a key component of panic.An-
ticipatory anxiety can have severa meanings including
worry or apprehensive preoccupation with having a panic
attack (i.e., expectation of a panic attack), fear of the dan-
gerous consequences or aversiveness of a panic attack,
and an ongoing tendency to fear related bodily sensations.

Phobias have fear (external and interoceptive cues) and
avoidance components that should be assessed when the
patient is alone. Direct behavioral assessment of phobias
as well as self-report and clinician rating are ideally
needed to obtain a comprehensive picture of the phobic
symptoms.®

A global rating of the severity of panic disorder and
overall improvement of both panic attacks and phobiasis
also important. Assessment of functional impairment
should cover the domains of socia functioning, work,
family role, utilization of medical care, and alcohol and
other drug abuse.

As occurred for studies with major depression, consis-
tent definitions of response, remission, relapse, recur-
rence, and recovery are needed for panic disorder.’? Re-
sponse is often defined in pharmacologic studies as a 50%
reduction in panic attack frequency or a score of much or
very much improved on the Clinical Global Impressions
(CGlI) scale. The definition of remission is more compli-
cated because symptomatic improvement does not neces-
sarily imply a high functioning state. Various methods
have been incorporated to assess functionality at the end
of atreatment period and also to reliably measure change
during treatment. Criteria proposed for assessing such
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Table 1. Potential Factors That Increase and Decrease Placebo
Response

Increasing Factors

Recent cohorts

Patients responding to advertisements
Successful blinding

Decreasing Factors

Older cohorts

Referral (clinical) patients
Partial blinding

Severity of symptoms
Comorbidity

Previous nonresponders

end-state functioning include self-rating of phobic symp-
toms, a multitask behavioral avoidance test, rater assess-
ment of achievement of goals, panic-free status, and a
therapist rating of improvement.™® Such a composite rating
allows the distinction between partial response (including
symptomatic improvement in one domain) and remission.

In major depression, relapse is defined as occurring
during the period of continuation treatment and recurrence
during maintenance treatment. Recovery is defined as
remission of symptoms with maintenance of benefits on
discontinuation of treatment.

PLACEBO RESPONSE IN PANIC DISORDER

Placebo response rates in panic disorder can be extraor-
dinarily high and often do not differ widely from those
of active treatment groups. In a review, Merz** reported
that after 4 weeks of treatment, the median number of pa-
tients taking placebo who were free of panic attacks was
56% of the comparison active treatment, and the median
decrease in phobic fear of the placebo patients was 58% of
the comparison active treatment.

Several factors might produce placebo effects or other-
wise produceimprovement in untreated panic disorder pa-
tients. Panic attacks fluctuate in frequency and are often
dependent on.the degree of exposure to triggering Situa-
tions. Patients tendto enter treatment studies at times of
symptomatic exacerbation, which can gradually decrease
simply with the passage of time. The nonspecific psycho-
logical benefits inherent in any therapeutic relationship
bind the experience of anxiety. Further, the expectation of
improvement generated by treatment can have the effect of
“remoralization.”*® In addition, there are factors that might
produce the appearance of placebo effects, athough these
might also artificialy increase the effects of the active
treatment. Thus, measurement error (unreliability) might
result in statistical regression to the mean.

Factorsthat can potentially increase or decrease the pla-
cebo response rate are listed in Table 1. As more treat-
ments become available clinically, the representativeness
of current cohorts entering studies might be different
from previous cohorts. Nonresponders to previous treat-
ments entering studies are less likely to respond to active
treatment, making differentiation of placebo and active
treatment more difficult. Medications with prominent side
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effects compromise the blind compared with agents that
have fewer side effects. Adverse events can be up to 100%
for dry mouth with a tricyclic antidepressant and 89%
for sedation with a benzodiazepine.™ In addition, patients
who are responding to treatment reduce their avoidance be-
havior, which can potentially increase their panic attack
frequency.

Patients who joined the study as a result of advertise-
ments and media attention (as compared with clinical pa-
tients) might have less severity and be more responsive to
nonspecific effects of treatment. Traditional measures of
severity include greater scores on rating scales of symp-
toms, functional disability, or previous nonresponse. How-
ever, the presence of comorbidity could also be a mark of
greater severity, but such patients are often excluded from
trials.

Panic disorder patients'who drop out of studies are a
problem in the assessment of efficacy. The most frequent
reasons for dropping out of panic disorder studies are lack
of efficacy and intolerable side effects. the former seen
more with placebo and the latter seen more with active
medication. Percentage of dropouts was greater in the pla-
cebo group in 13 of 14 studies.** The one exception had a
37% dropout rate in the active treatment group because of
side effects to clomipramine.'® Lack of efficacy resultsin
a greater dropout rate in the placebo group in almost all
clinical studies, and this can be as high as 67% for placebo
compared with 14% for the active treatment.* Subjects
who drop out because of lack of efficacy in the placebo
condition artificially raise the response rate among those
who remain in the study.

Because of high dropout rates, it is difficult to show a
difference between the placebo and active treatmentsin an
analysis of patients successfully completing a study, even
with alarge sample. Thus, in the alprazolam cross-national
(Phase 1) study of 526 patients, several of the outcome
measures (e.g., number of panic attacks) failed to show sig-
nificant differences between alprazolam and placebo in the
completer analysis (p < .09 for total panic attacks), while
being significant in the endpoint analysis (p <.0001 for
total panic attacks).'” A large dropout rate (> 30%) can also
invalidate the assessment of efficacy in an endpoint ana-
lysiswherethe last observation is carried forward.*® Merz**
proposes that survival rates should also be an efficacy
parameter in placebo-controlled studies of panic disorder.

IMPLICATIONS FROM THE LITERATURE
OF PSYCHOLOGICAL TREATMENTS
OF PANIC DISORDER

What can we learn from the literature documenting effi-
cacy of psychological treatments for panic disorder? A
number of different psychological treatments including
psychodynamic, behavioral, and cognitive strategies have
claimed efficacy in panic disorder.
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Psychodynamic Therapy

Shear and colleagues™ developed a psychodynamic
model for panic disorder in a detailed study of nine pa-
tients. Patients reported symptoms of anxiety dating from
childhood, discomfort with aggression, perception of their
parents in a negative emotiona light, decreased self-
esteem, and stresses associated with frustration and re
sentiment preceding the onset of panic. They propose a
model with neurophysiologic vulnerability predisposing
to early fearfulness, disturbed object relations, conflicts
between dependence and independence, and catastrophic
fears triggering the panic response.

There is a lack of systematic outcome studies of psy-
chodynamic therapy for panic disorder. Yet, because psy-
chodynamic therapy is the most prevalent form of therapy
practiced in the United States, it continues to be used in
the treatment of panic disorder. Given the potential for
high placebo response rates in panic disorder, it isdifficult
to know whether any symptomatic improvement achieved
can be specifically attributed to the therapy provided. On
the other hand, patients may derive benefits in domains
other than symptomatic control.

Behavioral and Cognitive Therapy

Relaxation techniques aimed to decrease overall physi-
ologic reactivity resulted in 60% of completers (40% end-
point) being panic free.® Purely behavior based exposure
in a graduated manner aims to reduce phobic anxiety and
avoidance, but residual panic attacks often continue.
Interoceptive exposure, which addresses fear of bodily
sensations, is more successful in reducing panic attack fre-
guency. Bodily sensations are triggered by exercise-in-
duced cardiovascular stimuli, hyperventilation, or with
vestibular challenges like the induction of dizziness.
These are combined with breathing retraining including
breathing into a bag and abdominal breathing.

The cognitive model of panic suggests that normal
bodily sensations are catastrophically misappraised and
interpreted as frightening and dangerous. This leads to a
rapid escalation of anxiety, spiraling arousal, and eventu-
aly a panic attack. The so-called spontaneity of panic at-
tacksis questioned, and cognitive factors are seen as play-
ing a critical role. This model describesthe development
and maintenance of panic attacks and also points to their
effective treatment. Treatment includes identifying the
catastrophic interpretations, automatic thoughts, and
misappraised bodily sensations. Such strategies have been
highly effective in eliminating panic attacks. Beck and
colleagues® reported that 71% of patients were panic free
during cognitive therapy compared with 25% who were
engaged in supportive psychotherapy. Similarly, Barlow?®
reported that 85% of patients were panic free during panic
control treatment, a form of cognitive therapy. Thus, cog-
nitive therapy seemsto provide superior symptomatic con-
trol compared with other forms of psychological therapies.
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However, end-state functioning assessments suggest that
remission is not always achieved.

Itisinteresting in this light that nonprescriptive therapy
had considerable efficacy in panic disorder.?? Nonpre-
scriptive therapy describes panic disorder as a reaction to
life stresses, and the therapy focuses on life problems and
stresses while the therapist’s roleis to listen reflectively to
help the subject recognize and cope with hidden feelings.
Direct advice and prescriptive interventions are not al-
lowed. Seventy-eight percent of the nonprescriptive
therapy group were free of panic while engaged in treat-
ment compared with 66% receiving cognitive-behaviora
therapy. The lack of a no-treatment comparison group
leaves the potential placebo response rate open to question.

The equivalence of the response to both treatments
above underlines challengesin interpreting the literature of
psychological treatments of panic disorder. How generic
are the benefits of treatment? Should a study that does not
have a“failed” control group be given any consideration?
Patient samples in different studies can show different re-
sponse ratesfor control treatments. Thereasonsfor thisare
unclear. The sampling of patients might be critical as well
as subtle investigator-related behaviors. Such issues are
relevant to the response seen with placebo treatment.

PHARMACOLOGIC TREATMENT
OF PANIC DISORDER

Pharmacologically, benzodiazepines (alprazolam, clo-
nazepam) and antidepressants (tricyclic antidepressants,
monoamine oxidase [MAQ] inhibitors, serotonin selective
reuptake inhibitors) have documented efficacy in panic
disorder.?

In the two largest panic disorder studies, alprazolam
was more effective than placebo and equally effective as
imipramine. In the cross-national Phase | trial, alprazolam
and placebo were compared in 526 patients with panic dis-
order. Fifty-one percent of the patients showed marked im-
provement and 41% achieved moderate improvement
compared with 37% marked and 26% moderate improve-
ment shown with placebo.”” Fifty-nine percent of the pa-
tients completing the study trial (55% endpoint) compared
with 50% for placebo (32% endpoint) were panic free by
the end of the 8-week trial. Alprazolam was also effective
in reducing anticipatory anxiety and phobias as well as
improving social and occupational functioning. Secondary
disability was also reduced significantly compared with
placebo. In the Phase Il trial of 1168 panic disorder pa-
tients, imipramine was slower but equally as effective as
alprazolam in the reduction of symptoms and secondary
disability.*

Imipramine, clomipramine, and other tricyclic antide-
pressants have documented efficacy in placebo-controlled
studies of panic disorder. Phenelzine, an MAQ inhibitor, is
also more effective than placebo in reducing the symptoms
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of panic disorder (see reference 23 for review). Serotonin
selective reuptake inhibitors, studies with fluvoxa
mine (reviewed below), a placebo-controlled study of par-
oxeting® and an open-label trial of fluoxetine®® have
documented efficacy in panic disorder. Paroxetine has
recently received approval by the Food and Drug Admin-
istration (FDA) for the treatment of panic disorder, al-
though the data from the Phase Il studies have not yet
been published.

The advantage of the benzodiazepines includes their
ability to provide rapid benefits (usually in the first week)
and protection against anticipatory anxiety as well as
panic attacks with tolerable side effects. Side effects such
as sedation usually resolve with time, although more
subtle cognitive and motor effects can continue. However,
concern with physiologic dependence and withdrawal
phenomenalimitsthe clinical utility of benzodiazepinesin
the management of panic disorder.

Antidepressants provide comparable efficacy to the
benzodiazepines in panic disorder; without the disadvan-
tage of physiologic dependence. However, antidepressants
have aslower onset of action. Tricyclic antidepressants, in
particular, can induce a hyperstimul atory responsein some
patients at drug initiation, and anticholinergic and other
side effects can be problematic for patients. The use of
MAOIs s limited by dietary and drug restrictions. SSRIs,
because of their equivalent efficacy and more benign side
effect profile, could be the drug of choice in the treatment
of panic disorder.

FLUVOXAMINE IN THE TREATMENT
OF PANIC DISORDER

Fluvoxamine is the most extensively investigated and
reported SSRI in panic disorder, with studies performed
on both sides of the Atlantic. In a series of studies con-
ducted in the' Department of Biological Psychiatry at the
University Hospital of Uhrecht in the Netherlands, den
Boer and colleagues studied fluvoxamine in panic disor-
der. The first study®” compared the efficacy of 150 mg of
clomipramine and 100 mg of fluvoxamine for 6 weeks in
38 patients with panic disorder with and without agora-
phobia. Both treatments showed a significant reduction in
Hamilton Rating Scale for Anxiety (HAM-A) symptoms
from baseline (p <.05) with no difference between the
treatments. Fifteen of 26 patients taking clomipramine and
14 of 24 taking fluvoxamine had a greater than 50% reduc-
tion in HAM-A symptoms at the end of 6 weeks and were
almost completely free of panic attacks.

To tease out serotonin versus norepinephrine reuptake
inhibitors, den Boer and Westenberg®® subsequently com-
pared fluvoxamine against maprotiline, a specific norepi-
nephrine uptake inhibitor. Forty-four patients with panic
disorder (N = 6) and with phobic avoidance (N = 38) were
randomly assigned and completed 6 weeks of fluvoxamine
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or maprotiline. Dosage for both drugs was increased to
150 mg in afixed-dose manner. The mean number of panic
attacks decreased from 4.1 to 1.6 in the fluvoxamine group
compared with no change in the maprotiline group
(p<.05). There was also a significant decrease in the
HAM-A scores with fluvoxamine compared with maproti-
line (p <.05), although both groups showed a significant
decrease in HAM-A scores compared with baseline. There
was a 50% reduction in the HAM-A scores in 10 of 20
patients taking fluvoxamine and 5 of 24 taking maproti-
line. Adverse effects of fluvoxamine were nausea and
headache, while maprotiline caused dry mouth and tremor.

To examine the potential role of the 5-HT, receptor in
treatment response, Westenberg and den Boer®*° com-
pared ritanserin, a specific 5-HT, antagonist, and fluvox-
amine. Sixty patients with panic disorder, 40 of whom had
severe phobic avoidance, were randomly assigned to ritan-
serin, fluvoxamine, or placebo for 8 weeks. Dose of ritan-
serin was increased to 20 mg and fluvoxamine to 150 mg
in afixed manner. The frequency of panic attacks was re-
duced significantly in the fluvoxamine group without any
change in the other two groups (p < .05). There was asig-
nificant reduction in HAM-A scores in the fluvoxamine
group compared with placebo and ritanserin (p <.01).
Phobic avoidance was significantly improved in the flu-
voxamine group (p < .05) while none occurredin the other
two groups.

Westenberg and den Boer® concluded from these stud-
ies that serotonin reuptake inhibition was effective in‘the
treatment of panic disorder, while maprotiline, a norepi-
nephrine reuptake inhibitor, was not. Further, neither the
5-HT, receptor blockade, as provided by ritanserin, nor
placebo provided significant benefit in the treatment
of panic disorder. These studies are marked by alow drop-
out rate, benefit in the frequency of panic attacks, general
anxiety and avoidance when assessed, and a low placebo
response.

The efficacy of fluvoxaminein panic disorder has been
explored in several studies conducted in the United States.
Hoehn-Saric et al.* recruited 50 patients with panic disor-
der, and 36 patients completed an 8-week double-blind,
randomized study of fluvoxamine (N =18, mean dose
206.8 mg) and placebo (mean dose 280 mg). Full symp-
tom panic attacks were significantly reduced in the fluvox-
amine group from Week 3 onward (p<.05). Anxiety
as measured by the Clinical Anxiety Scale (CAS) was sig-
nificantly reduced by fluvoxamine (p < .05), as was dis-
ability as measured by the Sheehan Disability Scale
(p <.001). Side effects were generally mild and transient
and included drowsiness, dyspepsia, and headaches.

Data published by Hoehn-Saric et al.* were part of a
multicenter study involving four academic sites using the
same protocol. The combined data (reference 33 and data
on file, Solvay Pharmaceuticals) report that 172 patients
showed significant efficacy of fluvoxamine compared
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with placebo at endpoint in the number of full and limited
symptom panic attacks (p < .05), anxiety (p <.05), CGl
severity (p <.029), phobic avoidance (p <.05), and dis-
ability (p < .025). However, there was no difference in the
number of full panic attacks per week or the proportion of
patients who were free of panic attacks. Completer analy-
sis had similar conclusions. Nausea, asthenia (weakness),
and insomnia were present in more than 10% of patients
taking fluvoxamine compared with placebo.

Black et al.* randomly assigned 75 patients with panic
disorder to receive 8 weeks of fluvoxamine, cognitive
therapy, or placebo. The protocol was similar to the onere-
ported by Hoehn-Saric et al.* with the addition of acogni-
tive behavioral cell. Fifty-five patients completed the pro-
tocol. The mean dose of fluvoxamine achieved was 230
mg while placebo was 270 mg. The study was not designed
to determine the optimal dose of fluvoxamine. The maxi-
mum dose allowed was 300 mg. Forty-eight percent were
receiving 300 mg; 29% were receiving between 200 and
300 mg; and 24% were receiving less than 200 mg. Flu-
voxamine was found to be effective and well tolerated.
Panic attack severity score was significantly better while
fluvoxamine was compared with placebo (p < .003) at end-
point, as was anxiety (p <.003) and the CGI (p <.0004).
Fifty-seven percent of patients taking fluvoxamine at 4
weeks and 90% at 8 weeks showed at |east moderate im-
provement. Eighty-one percent of patients who completed
the study at Week 8 were free of panic attacks, compared
with 29.4% taking placebo.

In asimilar multicenter study of panic disorder, Woods
et-a.*report on 188 patients who entered similar protocol
as the above ones. At endpoint, fluvoxamine was signifi-
cantly better.than placebo in the proportion of patients free
of panic attacks, reduction in the frequency and severity
of panic attacks, CGlI, and disability (all p <.05). Sixty-
four percent) of patients taking fluvoxamine and 42%
taking placebo were categorized as responders on the
CGl (p<.002). Side effects that were present over 10%
compared with placebo were insomnia, somnolence, and
asthenia.

In a complex study of panic disorder with agoraphobia
comparing fluvoxamine and psychological treatment, de
Beurs et al.*® studied 96 patients who_had panic disorder
with moderate or severe agoraphobia. Seventy-six com-
pleted, 19 of whom were randomly assigned to fluvox-
amine plus exposure, 20 to psychological panic manage-
ment plus exposure, 18 to exposure alone, and 19 to
placebo plus exposure. Treatment was for 12 weeks. Cog-
nitive behavioral therapy was provided for patients in the
psychological panic management group. Exposure treat-
ment was provided in the second 6 weeks to al patients
and included gradually prolonged self-exposure in vivo.
Long-term users of benzodiazepines were included in the
study with continuation of their benzodiazepine during the
trial.
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Table 2. Fluvoxamine in Panic Disorder: Phase 111 Studies*

Results: Improvement in

Study Panic CGI-I Adverse
Study no. Design Drug Placebo Length Attacks Anxiety Avoidance lor2 Events® Comments
2315/2 DB, MC FLVX N: PLN=77 6 wk n.s. n.s. n.s. n.s. nausea majority
fixed dose 50=75 55% female (PL lead-  median time PL=80% FLVX =42% nonaca
DSM-III-R 100=77 84% Caucasian  in 1 wk) to panic free FLVX PL = 20% demic
PD and PDA  200=78 status FLVX 50 = 70% sites
300="78 100- and 200- 100 = 80%
60% female mg doses over 200 = 86%
87% Caucasian PL (p<.05) 300="77%
2315/3 DB, MC FLVX N =86 N =88 6 wk n.s. n.s. FLVX>PL ns. no difference nonaca-
DSM-III-R  mean dose=167 meandose=196 (PLlead- panicfree p=.0001 FLVX 78% demic
PD and PDA  63% female 58% female inlwk) FLVX 83% PL 76% sites
81% Caucasian 89% Caucasian PL 78%
2315/12 DB, MC FLVX N =83 N =89 6 wk ns. FLVX>PL FLVX>PL ns. no difference nonaca-
DSM-III-R  mean dose=149 meandose=177 (PLlead- panicfree p=.005 p=.031 FLVX 73% demic
PD and PDA~ 65% female 64% female inlwk) FLVX 67% PL 59% sites
93% Caucasian 93% Caucasian PL 68%
FLVX > PL
p=.0450n
CYPAS
2315/13 DB, MC FLVX N =75 N =79 6 wk n.s. n.s. n.s. ns. no difference nonaca-
DSM-III-R mean dose=174 _meandose=222 (PLlead- panicfree FLVX 80% demic
PD and PDA  55% female 50% female in1wk) FLVX 67% PL 65% sites
77% Caucasian ~ 68% Caucasian PL 62%

*Data on file with Solvay Pharmaceuticals. Abbreviations: DB = double-blind; MC = multicenter; PD and PDA = panic disorder with and without
agoraphobia; n.s. = nonsignificant; FLVX = fluvoxamine; PL = placebo; CGI-I = Clinical Global Impression-Improvement (intent-to-treat); and
CYPAS = Cornell-Yale Panic Anxiety Scale measuring-panic related factor such as frequency of panic attacks, distress, anticipation, avoidance, and

impairment.

2Adverse events = noted only if a symptom was greater than 10% in a group.

Patients were chosen for agoraphobic avoidance of at
least half ayear. The primary target of the study was ago-
raphobic symptoms, and fluvoxamine plus exposure was
significantly better than placebo plus exposure. No mini-
mal frequency of panic attacks was required at pre-test.
However, there was a reduction in the number of panic at-
tacks in al the groups except the one receiving psycho-
logical panic management plus exposure. Fluvoxamine
combined with exposure in vivo was no different com-
pared with placebo combined with exposure treatment on
panic frequency.

A meta-analysis of 15 studies comparing serotonin
reuptake inhibitors and imipramine was reported by
Boyer¥ totaling 1054 patients. Both imipramine and sero-
tonin reuptake inhibitors were significantly superior to
placebo. Comparison of the effect size across study
showed that serotonin reuptake inhibitors were superior
to imipramine. There was no significant difference in ef-
fect sizes between the groups of serotonin selective reup-
take inhibitors and the nonserotonin selective reuptake
inhibitor clomipramine.

Similarly, meta-analysis of serotonin reuptake inhibi-
tors compared with imipramine and alprazolam in panic
attacks was done in 27 studies totaling 2348 patients.® Se-
rotonin reuptake inhibitors were fluvoxamine, clomipra-
mine, paroxetine, and zimelidine. Alprazolam, imipra-
mine, and serotonin reuptake inhibitors were significantly
superior to placebo. Comparison of the effect sizes shows
that serotonin reuptake inhibitors were superior to both
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imipramine and alprazolam. There was no significant
difference between alprazolam and imipramine.

Efficacy of an SSRI like fluvoxamine has several ad-
vantages compared with other pharmacologic agents used
in-the'management of panic disorder. Apart from its effi-
cacy, fluvoxamine has a low side effect profile and no
cardiac complications and low risk for lethal overdose.
Although there is considerable preliminary evidence sug-
gesting efficacy of fluvoxamine in panic disorder, there
are limited data on the dose that is effective and optimal.

PHASE 111:STUDIES OF
FLUVOXAMINE IN. PANIC DISORDER

Four Phase Il studies in panic disorder, sponsored by
the Upjohn Company, wereinitiated inlate 1992 and com-
pleted within a year (data on file, Solvay Pharmaceuti-
cals). One of these studies was a fixed-dose study, while
the other three were flexible dose studies sharing the same
design. A total of 885 patients participated in 48 centers,
all of which were nonacademic except for aminority inthe
fixed-dosetrial. Details of the four studies are presented in
Table 2.

The fixed-dose study (#2315/2) randomly assigned pa-
tients to receive placebo or fluvoxamine at 50-, 100-,
200-, and 300-mg doses. Discontinuation rates were
higher for fluvoxamine, and dropouts increased with flu-
voxamine doses up to 200 mg (8 for placebo, 17 for 50 mg
of fluvoxamine, 22 for 100 mg, 29 for 200 mg, and 26
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for 300 mg). Eighty percent of patients taking placebo
were categorized as responders on the basis of the CGlI
scores (< 2). The study failed to find a difference between
fluvoxamine at any dose and placebo. The only significant
difference noted between the treatments was that the me-
dian time to panic free status was significantly shorter at
doses of 100 and 200 mg of fluvoxamine. The only ad-
verse event that occurred in more than 10% of patientsin a
group was nausea, which was present in 42% of patients
taking fluvoxamine compared with 20% taking placebo.

The three flexible dose studies shared a uniform proto-
col. They were multicenter, double-blind, flexible dose
comparison-of fluvoxamine and placebo. Patients were di-
agnosed as having panic disorder with or without agora-
phobia by DSM-III-R criteria. The majority of patients
were women and Caucasian. After a single-blind week of
placebo (where not all patients were required to have a
panic attack), patients were randomly assigned to receive
fluvoxamine or placebo for 6 weeks. The dose of fluvox-
amine was titrated between 50 and 300 mg, although the
mean dose achieved was low to moderate. Response was
measured weekly in the number of panic attacks, anxiety,
avoidance and globally. In addition, adverse-events were
also monitored.

The outcome of the three flexible dose studies was gen-
erally negative except for statistically significant improve-
ment in avoidance in favor of fluvoxamine in'two studies
and significant improvement on the Cornell-Yale Panic
Anxiety Scale (CYPAS) in one (Table 2). The CYPAS
measures panic related factors such as frequency of panic
attacks, distress during the attacks, anticipation of attacks,
avoidance, and impairment. There was no significant dif-
ference in outcome with an endpoint analysis. Generally,
there were more patients who discontinued because of lack
of efficacy in the placebo condition and more patients who
discontinued because of adverse eventsin the fluvoxamine
condition.

Patients who were responders (i.e., no panic attacks) in
the above studies were continued on fluvoxamine for an
additional 6 weeks, following which patients were again
randomly assigned to continue fluvoxamine or receive pla-
cebo for an additional 5 weeks. Discontinuation of fluvox-
amine resulted in a significant increase in the number of
panic attacks, anxiety, and avoidance (but no difference on
the CGI) compared with continuation of fluvoxamine.

The above studies indicate that fluvoxamine was gener-
ally not significantly better than placebo in the treatment
of panic disorder with or without agoraphobia. However,
this is in conflict with the earlier studies that uniformly
show efficacy of fluvoxamine compared with placebo.
How can one explain this discrepancy? The most obvious
explanation is the high placebo rate in each of the studies.
If response is categorized as scoring 1 or 2 (very much
or much improved) on the CGl, the placebo response was
59% to 80% in the different studies. Such a high rate of
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response to placebo makes it extremely difficult to show
superior efficacy in a comparison treatment.

Potential sources of a placebo response in the Phase I11
trials include the nonspecific psychological support pro-
vided in the studies, unknown reliability of the assessment
measures, lack of significant differences in side effects,
and the nature of patients entering these studies. The pa-
tients entering these studies were rated as moderately ill
and could have responded to nonspecific factors. Further,
the studies were performed predominantly at nonacademic
siteswith patientsrecruited largely through advertisements
rather than treatment-seeking clinical populations. The
general lack of significant differences in the experience of
side effects between fluvoxamine and placebo maintained
the blind effectively.

Design issues were also worthy to note. In the fixed-
dose study, there was a tendency for a dose response rela-
tionship at least until 200 mg. The doses used in the flex-
ible dose studies might have been inadequate to show the
optimal response. There was only a week of single-blind
placebo lead-in, with no requirement of a panic attack dur-
ing the baseline assessment, excluding improvement in the
number of panic attacks as a criteria for improvement in
several of the patients. Thelength of active treatment inthe
studieswas limited to 6 weeks. Termination of the study on
the same day as the final assessments contaminated termi-
nation and follow-up issues with the final assessment.
Thus, on several occasions, benefits that were evident at
the week prior to termination were not present at termina-
tion. This might be particularly relevant in panic disorder,
where exit events have potent psychological significance
and are uniquely difficult for patients to handle.

DISCONTINUATION OF FLUVOXAMINE

In areport of 14 patients, Black et a.* reported on the
effects of abrupt discontinuation of fluvoxamine in pa
tients who had been continuously taking fluvoxamine and
responded for between 7 and 8 months. Twelve of the 14
patients devel oped symptoms. The most frequent were diz-
ziness, headaches, irritability, and nausea. Other symptoms
that occurred in more than 20% of individualsincluded fa-
tigue, poor concentration, chest pain, tremor, and other
gastrointestinal symptoms. Symptoms peaked on the fifth
day after discontinuation. These symptomswere different
from recurrence of panic disorder, which occurred in two
patients.

CONCLUSION

When the response to placebo or an active comparison
treatment is high in a study, no conclusion can be drawn
about the true efficacy of the treatment under study if it
too has a good response. The response to nonspecific as-
pects of treatment isinteresting in light of the high medical

J Clin Psychiatry 1997;58 (suppl 5)



(including psychiatric) morbidity and functional disability
associated with panic disorder.

of

It is important to publish negative studies because

“file-drawer effects” where negative studies are selec-

tively unpublished. This is particularly relevant when
meta-analyses are performed. Given the number of Phase
Il studies performed by the pharmaceutical industry,
and still unpublished, it is clear that the experience with
fluvoxamine is not unique.

Drug names. alprazolam (Xanax), clomipramine (Anafranil), clonaze-
pam (Klonopin), fluoxetine (Prozac), fluvoxamine (Luvox), imipramine
(Tofranil and others), maprotiline (Ludiomil), paroxetine (Paxil), phen-
elzine (Nardil), yohimbine (Yocon and others).

10.

12.

13.

14.

15.

16.

17.
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