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Summary. In order to establish the clinical validity of
currently used ways of subtyping panic disorder the pre-
dictive power of associated current avoidance behaviour
and (secondary) major depression for the response to ac-
tive treatment (alprazolam, imipramine) was tested. The
analysis was based on the data from the Cross-National-
Collaborative-Panic-Study. Limited support for validity
evidenced by predicting drug response was found for
grading panic disorder by the severity of avoidance be-
haviour: patients with panic attacks and agoraphobia are
more responsive to imipramine (compared with alpra-
zolam) when using the reduction of the total number of
panic attacks (or of spontaneous panic attacks) as the
outcome criterion; patients without any avoidance be-
haviour did better with alprazolam (compared with imip-
ramine).
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Introduction

The relationship between avoidance behaviour, depres-
sion and panic attacks is currently a topic for controver-
sial discussion [11, 21, 26]. Previous concepts of anxiety
disorders (neuroses) considered avoidance behaviour
(phobia) in addition to generalized anxiety as core syn-
dromes of anxiety disorders and did not pay special at-
tention to panic attacks. Traditionally, the presence of
phobias and generalized anxiety have been the guide-
lines for diagnosing anxiety or phobic neuroses (e.g. in
ICD-9) [32]. In the case of the coexistence of anxiety and
depressive symptoms, a diagnosis of depression was ob-
tained if depressive symptoms occurred primarily during
the course of illness or dominated the clinical picture
[13, 18]. Panic attacks had no major impact on classifica-
tion in this approach; they were considered to be faculta-

tive symptoms in anxiety as well as in depressive disor-
ders and to be of no major importance for diagnosis or
treatment outcome, probably because patients with panic
attacks only rarely asked for professional help or because
the majority of anxious patients also had additional diag-
noses (comorbidity).

This position changed after Klein [9] found that spon-
taneous panic attacks could be successfully treated with
imipramine. The concept of panic disorder arose, which
was adapted by RDC [30] and DSM-III [1, 2]: in panic
disorder, according to Klein, panic attacks are a crucial
symptom defining a separate diagnostic category. Ago-
raphobia is considered to be mainly secondary symptoms
to panic attacks. Secondary depression is thought to be a
final consequence (demoralization), both avoidance be-
haviour and secondary depression being indicators of the
severity of panic disorder [10]. Avoidance behaviour was
subsequently considered a subtyping variable of panic
disorder by DSM-III and DSM-III-R.

This approach to subtyping panic disorder by avoid-
ance behaviour and major depression needs to demon-
strate clinical utility and validity. Criteria for this are as-
sociated with family history and biological variables,
prediction of future course assessed at follow-up and of
response to treatment [8]; the last-mentioned criterion
of validity is most essential for planning treatment. Up
to now at least three drugs — imipramine [12], alprazolam
[4] and phenelzine [15] — have been shown to be effica-
cious in panic disorder (compared with placebo treat-
ment). The predictive power of subtyping by major de-
pression was previously investigated in a series of drug
trials with active treatment for panic disorder using imip-
ramine or alprazolam as active treatment [12, 15]; the
majority of studies did not find a more favourable re-
sponse to either imipramine or alprazolam in patients
with panic disorder and major depression. Subtyping by
avoidance behaviour and the interaction of both subtyp-
ing variables was not examined for its predictive power
in short-term treatment with either of the active drugs.



The impact of avoidance behaviour and major depres-
sion was investigated using the data of the second phase
of the Cross National Collaborative Paric Study (CNCPS)
[6, 14] the most comprehensive trial in pharmacological
treatment. Two active drugs (imipramine, alprazolam)
and placebo were allocated randomly to the patients for
an 8-week drug trial. Phase I of the CNCPS using al-
prazolam as active treatment was not able to address the
issue of the impact of avoidance behaviour on the clas-
sification and treatment outcome in panic disorder be-
cause of the very low frequency of patients without avoid-
ance behaviour [4]; only the relationship between panic
disorder and secondary depression was analysed by the
data of phase I of the CNCPS [15]. A more heterogene-
ous sample has been recruited for phase II of the CNCPS,
providing the opportunity to examine the impact of both
avoidance behaviour and secondary major depression on
the classification and treatment outcome of panic disor-
der.

The response to the active treatments with alprazolam
and imipramine observed in CNCPS phase II has been
tested with regard to the two following hypotheses:

1. Patients with avoidance behaviour and major depres-
sion are less responsive to any kind of treatment than pa-
tients without these associated features as both addi-
tional features are predicting a less favourable course
(main effects for avoidance behaviour and major depres-
sion).

2. Panic disorder with major depression is especially re-
sponsive to imipramine which is an efficacious antidepres-
sant (interaction effect of major depression and treat-
ment).

Methods

Study Procedure

The data presented for validating diagnostic subtypes of
panic disorder are derived from the CNCPS. This study
was conducted to test the efficacy of alprazolam in panic
disorder in a placebo and standard medication (imipra-
mine) controlled study. The design of the CNCPS has
been extensively described [14]; therefore, only those
features of the studies which are of major relevance for
this paper will be described.

The CNCPS was a randomized and double-blind out-
patient drug study, taking place in 14 countries (Bel-
gium, Brazil, Canada, Colombia, France, Federal Re-
public of Germany/Austria, Italy, Mexico, Spain, Swe-
den/Denmark, United Kingdom, United States) and 23
sites, mainly university outpatient clinics. The medica-
tion was allocated randomly to the patient (12 randomi-
zation blocks) and started after at least a 1-week drug-
free period. The efficacy of both active drugs in the total
sample is the topic of a forthcoming paper [6].

The diagnostic inclusion criterion for participating
was the DSM-III diagnosis of panic disorder and, in ad-
dition, three panic attacks within the last 3 weeks (be-
fore entering the wash-out period). It was required that
no history or present episode of schizophrenia, schizoaf-
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fective disorder, mania, cyclothymia, hypomania, alco-
hol, substance or drug abuse, obsessive-compulsive dis-
order or major depression (MDE) with melancholia was
reported. Patients with a current or past MDE could be
included, if: (1) features of anxiety were more promi-
nent than those of depression during the present epi-
sode; and (2) panic disorder had onset before depression
in the present episode.

Ratings and Reliability

A structured clinical interview (SCID-UP) [29] was ad-
ministered for checking the diagnostic inclusion and ex-
clusion criteria (especially for panic disorder) and for the
assessment of associated diagnostic features (e.g. major
depression and social, simple phobia). The reliability of
the SCID-UP and the outcome measures was controlled
during a common training of the investigators before
starting the study and by the requirement for all par-
ticipating centres to tape at least three SCID-UP inter-
views. The tapes were blindly evaluated. A test-retest
reliability study and an investigation in the procedural
validity of the SCID-UP were performed; the results for
the diagnoses MDE, panic disorder and avoidance be-
haviour were highly satisfactory [19].

Ratings of the severity and of the changes of the symp-
tomatology were carried out at baseline (before starting
medication) and at the end of week 1, 2, 3, 4, 6 and 8 by
the treating physician or the patient. The following rat-
ing scales were included: a global rating by the physician
for the overall improvement relative to baseline (ranging
from 0 to 10, with 0 worst, 10 best and 5 indicating no
change); an analogue global rating for the overall im-
provement by the patient; a global rating for overall
phobia (ranging form 0 to 10, with 0 being best and 10
being worst). In addition, the number of spontaneous
and of situational panic attacks during the last week
were recorded by the treating physician, using data from
a standardized patient diary.

The subtyping by current avoidance behaviour and
current major depressive episode (DSM-IIT) can be ex-
tracted from the SCID-UP. Avoidance behaviour is de-
fined in the SCID-UP as a variable with three levels:
panic disorder without avoidance behaviour (panic dis-
order uncomplicated), panic disorder with limited avoid-
ance behaviour and panic disorder with excessive avoid-
ance behaviour (panic disorder with agoraphobia). The
last category is considered to be present if the patient is
either staying at home or is unable to leave the house
without being accompanied because of the fear of a panic
attack that may happen outside. Limited avoidance be-
haviour includes all less severe types of objective avoid-
ance behaviour or a marked subjective impairment if
leaving the house or carrying out activities in spite of the
fear of a panic attack.

Sample Size, Characteristics and Completion Rates

Patients (n = 1168) were randomized after meeting the
selection criteria. The sample size for the baseline evalu-
ation was n = 1134 as n = 34 data sets were incomplete.
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A total of 381 patients received placebo, 379 alprazolam
and 374 imipramine. The patients treated either with al-
prazolam or imipramine only are included in the analysis
presented in this paper.

After the first 3 weeks of treatment 352 patients were
still on imipramine, 310 on alprazolam, and 309 on pla-
cebo. At the scheduled end of the trial (week 8) 272 pa-
tients were still in the imipramine group, 220 in the al-
prazolam group and 191 in the placebo group. The sub-
stantially higher drop-out rate in the placebo group ques-
tions the comparability of the three treatment groups
and recommends separate analysis of the active treat-
ment disregarding the placebo treatment.

The two active treatment groups showed the follow-
ing sociodemographic characteristics at baseline: mean
age 34.3 years (alprazolam) and 33.5 years (imipramine);
sex ratio (% males): 36% (alprazolam) and 36% (imip-
ramine); maritial status (% married): 68% (alprazolam)
and 64% (imipramine). Mean age at onset of panic dis-
order was 28.9 years in the alprazolam group and 28.8
years in the imipramine group. The distribution of sub-
types across the two treatment groups analysed is report-
ed in Table 1.

Statistical Methods

The criteria of validity were introduced as dependent
variables, and the diagnostic variables to be validated as
independent variables into the statistical analysis. Both
the main effects for avoidance behaviour and MDE and
the interaction effects between both of these variables
are of interest for deciding if both factors are working in
an additive, subadditive or superadditive manner. Addi-
tionally, the interaction terms subtype X treatment (al-
prazolam/imipramine) are of interest (e.g. for hypothesis
2) for identifying different response rates across the dif-
ferent subtypes.

Two other factors need ot be controlled: sex and the
different participating sites. Previous studies have stated
that avoidance behaviour and MDE are more frequent
in female than in male patients [26]. Therefore, signifi-
cant main effects for these diagnostic variables may be
due to the sex differences. Furthermore, the manner of
recruiting the patients was not standardized and there-
fore a broad variety of recruitment procedures have prob-
ably been applied in the different sites due to cross-na-
tional differences in mental health care systems. Na-
tional subsamples may not only differ by sex distribu-
tions and the diagnostic variables under study, but also
by other factors (e.g. chronicity of the disorder, accep-
tance of psychopharmacological therapy), which may
have their own impact on the criteria of validity. Includ-
ing sex and site as additional independent variables re-
quires control of all two-way interactions of the sex and
of the site variables with themselves and with the diag-
nostic variables. The main independent variables are
treatment (alprazolam, imipramine) variables and all two-
way interaction effects with other independent variables.

Finally, the criteria of validity describe improvement
during treatment. Consequently, change scores repre-
senting improvement must be derived unless they are al-

ready defined by a direct assessment of change (as the
physicians’ and the patients’ global score of improve-
ment). A standard procedure for deriving an improve-
ment score for continuous variables is to control the out-
come measure of the dependent variable for the baseline
measure of the same variable by using the residuals [16]
as change scores for the numbers of panic attacks.

The drug trial was scheduled for 8 weeks. As there
were a substantial number of patients who dropped out
before completing the trial, statistical analysis cannot
rely merely on the completers (completer analysis). As
an alternative, patients staying at least for a minimal
period of time (3 weeks) on the treatment were also
evaluated by using their final measures when completing
or before dropping out (so-called endpoint or carrying
forward analysis). Neither of the approaches is free of
disadvantages: completer analysis is preselected for fa-
vourable outcomes, as most patients drop out because of
insufficient efficacy of their treatment; endpoint analysis
is negatively biased, as those dropping out miss the chance
to improve during the remaining time of the study. As it
was decided before starting the study that a patient is
evaluable when staying in the trial for at least 3 weeks, a
third type of analysis was carried out in those who par-
ticipated for at least 3 weeks, measuring the outcome by
the end of week 3 (Week-3 analysis).

The analysis of variance (ANOVA) for ordinally scaled
dependent variables provides estimates of the main and
the interaction effects by F-statistics; the ANOVA loses
power if the dependent variable is not normally distri-
buted; as the frequency distribution of the total number
of panic attacks was skewed to the left, the log transfor-
mation of this variable which is close to a normal dis-
tribution is preferred.

Two manners of ANOVA are applicable: type 1 is a
stepwise procedure dependent on the order in which the
independent variables are entered; in addition type I
analysis is dependent on the cell counts and requires the
absence of interaction effects for a valid interpretation of
the main effects [7}; Type IIT analysis uses a simultane-
ous procedure and is therefore not dependent on the
order of the independent variables; the other two disad-
vantages of type I analysis are also absent. However,
type III analysis is less powerful than type I analysis [20].
Consequently, type I as well as type III analysis are re-
ported; the type I1I analysis is considered to provide the
most informative results.

Only significant F-values are reported in the tables.
Comparisons between the three levels of avoidance be-
haviour are reported using Tukey’s studentized range
test.

Results

1. Frequencies of Subtypes Across Sites

Agoraphobia was most frequent among the patients of
the U.S. site Ann Arbor (60%) and most rare in the
Swedish site (19%). Panic disorder uncomplicated was
most frequent in Swedish patients (33%) and most rare



in the Canadian sample (8%). Major depression was
most frequent among the Mexican patients (31%) and
most rare among the Italian patients (4% ). The distribu-
tion of the relative frequency of MDE (current) as well
as of avoidance behaviour across different sites turned
out to be heterogeneous (chi-square = 108.0, df = 22,
P < 0.001 for avoidance behaviour; chi-square = 64.2,

Table 1. Sample sizes during the trial in diagnostic subgroups de-
fined by avoidance behaviour and major depression in both groups
(Alprazolam, Imipramine)

Panic disorder
Without With

Panic disorder

Uncom- Limited Agora-

plicated avoid- phobia MDE  MDE
ance
Alprazolam:
Sample size
on baseline 89 148 136 311 62
Sample size
week 3 87 138 131 297 59
Sample size
week 8 79 119 116 261 53
Imipramine:
Sample size
on baseline 82 156 140 321 57
Sample size
week 3 67 131 119 267 50
Sample size
week 8 51 112 102 231 34
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df = 11, P<0.001 for MDE current). A detailed report
on the impact of the site variable and of sociodemographic
variables is the topic of special papers [20].

The occurrence of major depression and of avoidance
behaviour is strongly associated in both active treatment
groups (chi-square = 20.76, df = 2, P<0.001); this as-
sociation remains highly significant after controlling for
the variation across the different sites and sex (log linear
analysis chi-square = 9.81, df = 2, P =0.01). A detailed
report of the impact of avoidance behaviour and major
depression on psychosocial features and on the symp-
tomatology on baseline is the topic of another paper
[20].

2. Prediction of Improvement by Treatment

Neither the presence of a major depressive episode, nor
the presence of avoidance behaviour was associated with
dropping out in either of the two groups with active treat-
ment (Table 1). Patients treated with imipramine were
more likely to drop out irrespective of the diagnostic
subtype (Table 1).

2.1 Global Measures of Improvement

Significant main effects for the “site” variable were un-
covered by type I analysis for all three time points when
change was directly and globally measured by the physi-
cian; the more conservative type III approach did not
find this effect to be significant (Table 3). The physicians’
rated change after 3 weeks was predicted by the level of

Table 2. Means of outcome measures in various subtypes by treatments and timepoints of measurements

Outcome measures by subtype Treatments by time

Alprazolam Imipramine
Baseline Week 9 Week 8 Endpoint  Baseline Week3 Week8 Endpoint

Physician’s global Evaluation

Panic disorder uncomplicated 5.0 7.8 8.5 8.2 5.0 6.9 8.5 7.7

Panic disorder limited avoidance 5.0 7.3 8.3 8.0 5.0 7.2 8.5 8.2

Panic disorder with agoraphobia 5.0 7.3 8.3 7.8 5.0 6.7 8.1 7.7

Panic disorder without MDE 5.0 7.4 8.4 8.1 5.0 6.9 8.4 7.9

Panic disorder with MDE 5.0 7.3 8.2 7.8 5.0 7.1 8.1 8.1
Patient’s Global Evaluation

Panic disorder uncomplicated 5.0 7.6 8.4 8.1 5.0 6.8 8.4 7.6

Panic disorder limited avoidance 5.0 7.2 8.1 8.0 5.0 6.9 8.2 8.0

Panic disorder with agoraphobia 5.0 7.0 8.1 7.6 5.0 6.5 8.0 7.6

Panic disorder without MDE 5.0 7.3 8.2 7.9 5.0 6.7 8.1 7.7

Panic disorder with MDE 5.0 7.0 8.0 7.6 5.0 6.6 8.1 7.8
Total number of panic attacks (log.)

Panic disorder uncomplicated 1.6 -0.2 —0.7 -0.6 1.8 0.4 -0.2 0.1

Panic disorder limited avoidance 1.8 0.2 0.2 —-0.2 1.9 0.3 -0.5 -0.5

Panic disorder with agoraphobia 2.1 0.3 -0.4 -0.1 2.0 0.7 -0.4 -0.1

Panic disorder without MDE 1.8 0.0 -0.6 —0.4 1.9 0.4 -0.5 —-0.2

Panic disorder with MDE 2.3 0.2 -0.2 0.1 2.5 0.6 -0.1 —-0.1
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Table 3. Determinants of physician’s global assessment of change during active treatment trial of panic disorder (alprazolam, imipramine)

df Week 3 Week 8 Endpoint

Main effects

Site 11 3.19%#+* (1.18) 3.29%%* (1.54) 2.71%%*% (1.29)

Sex 1 - — -

Avoidance behaviour 2 3.21*  (0.30) - -

MDE 1 - — —

Treatment 1 17.56** (6.08%) - 43280k (17.82%%)
Interaction Effects

Site X sex 11 — — —

Site x avoidance behaviour 22 — -

Site Xx MDE 11 — — —

Sex X avoidance behaviour 22 — - —

Sex X MDE 1 — - —

Avoidance behaviour Xx MDE 2 — - _

Treatment X site 11 - 1.19%  (1.88%) 2.91%0 (2.61%%)

Treatment X sex 1 - — -

Treatment X avoidance behaviour 2 — - -

Treatment X MDE 1 — - —

Treatment X avoidance behaviour X MDE 2 — — —

Multivariate analysis of variance (degrees of freedom, F-values); F-value for type I analysis and for type IIT analysis (in parentheses) if sig-
nificant effects are found; —, non-significant effects in type I or IIT analysis

*0.01=P=0.05
*0.001 = P=0.01
**%(,0001 = P =< 0.001

avoidance behaviour on baseline when using type I anal-
ysis; this result was not stable by type IIT analysis. Im-
provement at endpoint or after 8§ weeks (completers)
was not predicted either by avoidance behavior or by
major depression or by the interaction between the two
(Table 3). A significantly more pronounced improvement
was observed for alprazolam after 3 weeks of treatment;
alprazolam and imipramine were of equal efficacy in the
endpoint and the completer (week 8) analysis (Tables 3,
4). The only significant interaction effect became appar-
ent for treatment X site (week 8 and endpoint analysis in
Table 3); this effect is due to a less favourable outcome
for the alprazolam group in Northern European coun-
tries and a more favourable outcome for alprazolam in
Southern America.

The figures for the outcome measure by the patients
rated global improvement were very similar to the physi-
cians’ rated global improvement (Table 4); the main and
the interaction etfects with significant F-values were the
same for both outcome measures with the exception of
the main effects for “site”, which were less important
when using the patients’ instead of the physicians’ rated
scale (Table 4).

2.2 Number of Panic Attacks

The total number of panic attacks per week decreased
during the trial by a mean of approximately 80% (Table
2). The site variable explained a significant amount of
variance of the change in the log transformed number of
total panic attacks evidenced by type I as well as type 111
analysis (Table 5) for all three points of measurement.

Again, the analysis of the outcome after three weeks of
treatment demonstrated that the reduction of the number
of panic attacks occurred earlier with alprazolam (Table 5).
Avoidance behaviour predicted a less favourable response
described by the change in the total number of panic at-
tacks only in the endpoint analysis (type I); this signifi-
cant main effect was not stable in the type III analysis of
variance (Table 5).

Major depression revealed a significant impact on the
change of the number of panic attacks only in the com-
pleter analysis (type III); this result was not obtained by
type I analysis or the endpoint analysis.

Treatment with alprazolam was predictive for a faster
response measured by the total number of panic attacks
evidenced by a significant main effect of treatment in
week-3 analysis (Table 5). The average degree of im-
provement was similar for both active treatments at the
end of the trial in the completer and the endpoint analy-
sis.

Interaction effects were found for “treatment X site”
by the endpoint analysis (type I analysis); this effect was
not found by type III analysis and was never observed
for completer analysis (Table 5). A more stable interac-
tion effect was observed for “treatment X avoidance be-
haviour”, which was obtained in the completer as well as
in the endpoint analysis, and by type 1 as well as by type
11T analysis; a more favourable improvement in panic
disorder uncomplicated by evoidance behaviour treated
with alprazolam was responsible for this effect (Table 2).

Separate analyses of variance were performed for the
improvement in log transformed number of spontaneous
panic attacks and in log transformed number of situa-
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Table 4. Determinants of patient’s global assessment of change during the treatment trial of panic disorder (alprazolam, imipramine)

df Week 3 Week 8 Endpoint
Main Effects
Site 11 2.4%  (1.70) 1.8 1.4) 1.7 1.4
Sex 1 - - -
Avoidance behaviour 2 3.1 (1.3) - -
MDE 1 - - -
Treatment 1 15.1%%  (5.92%) - -

Interaction effects

Site X sex 11 — _ _
Site X avoidance behaviour 22 - — bl
Site X MDE 11 — — _
Sex X avoidance behaviour 22 - — —
Sex Xx MDE 1 — _ _
Avoidance behaviour X MDE 2 - - _
Treatment X site 11 - 1.82*% (1.86%) 1.98*% (1.82%)
Treatment X sex 1 - — _
Treatment X avoidance behaviour 2 - - —
Treatment X MDE 1 — — _
Treatment X avoidance behaviour X MDE 2 - — _

Multivariate analysis of variance (degress of freedom, F-values}; F-value for type I analysis and for type III analysis (in parentheses) if sig-
nificant effects are found; —, non-significant effects in type I or IIT analysis
*0.01=P=0.05
** 0.001 = P=0.01
*#% 10,0001 = P = 0.001

Table 5. Determinants of the total number of panic attacks (logarithm) during active treatment of panic disorder (alprazolam, imipramine)

df Week 3 Week 8 Endpoint
Main Effects
Site 11 2.79*%  (0.90) 3.53 (1.93*%) 2.71%  (2.12%)
Sex 1 - - -
Avoidance behaviour 2 - - 3.52%  (0.90)
MDE 1 - 3.60 (4.70%) -
Treatment 1 7.12%%  (4.16%) - -

Interaction effects

Site X sex 11 — — _
Site X avoidance behaviour 22 - - -
Site X MDE 10 — — _
Sex X avoidance behaviour 2 — — -
Sex X MDE 1 — — _
Avoidance behaviour X MDE 2 - — -
Treatment X site 11 - — _

Treatment X sex

- 3.02% (3.07%) 3.49%  (3.40%)

Treatment X avoidance behaviour
Treatment X MDE
Treatment X avoidance behaviour x MDE

N =N

Multivariate analysis of variance (degress of freedom, F-values for significant P values only); F-value for type III analysis are given in
parentheses if significant interaction effects are found in type I analysis; —, if the P values in type I or type III analysis are non-significant
(P=0.05)
*0.0l=P=0.05
*#* 0.001 = P=0.01
*%% 0.0001 = P = 0.001



28

tional panic attacks (dependent variables); the same se-
quence of independent variables were used as in the pre-
vious ANOVAs. Using the reduction of the number of
spontaneous panic attacks as the outcome criterion, only
a single independent variable contributed significantly
by type I as well as by type III analysis: “treatment X
avoidance behaviour” was significant by completer as
well as endpoint analysis; this significant effect is due to
a more favourable response of panic disorder uncompli-
cated to alprazolam and a more favourable response of
agoraphobia to imipramine. No independent variable
consistent across both methods of statistical analysis
(type I, II) contributing to the reduction of situational
panic attacks was obtained either for completer or for
endpoint analysis.

Discussion

Major Findings

The validity of subtyping panic disorder by avoidance
behaviour only received limited support. Subtyping by
avoidance behaviour was not consistently predictive for
the globally rated improvement at endpoint or after § or
3 weeks of treatment with active drugs; consequently,
hypothesis 1 is rejected as far as subtyping by avoidance
behaviour is concerned. However, a significant interac-
tion of avoidance behaviour X treatment was found when
defining outcome by the change of the number of panic
attacks; this significant interaction was stable across dif-
ferent manners of analysis (endpoint as well as comple-
ter analysis, type I as well as type IIT analysis). This find-
ing is mainly due to a more favourable response of panic
disorder uncomplicated to alprazolam and a more fa-
vourable response of agoraphobia to imipramine. This
finding may help in planning treatment. Consequently
the validity of discriminating between panic disorder
without avoidance behaviour and panic disorder with
agoraphobia is supported. However, P values are only
between 0.01 and 0.03, raising the question as to whether
the statistical significance reflects clinical significance.
Furthermore, a similar effect was not observed when
using global assessment of change either by the physician
or the patient as outcome measure. Consequently, this
positive finding can only be interpreted as preliminary,
and needs confirmation in an independent sample. A
reaffirmation of the observation that subtypes have im-
pact on outcome under active treatment would help when
planning treatment in panic disorder and to confirm the
clinical validity of subtyping panic disorder by avoidance
behaviour.

Subtyping by major depression was not consistently
predictive in any of the analyses (week 3, completer, end-
point) for either the global improvement scales or the
change in the total number of panic attacks or in the
number of spontaneous or situational panic attacks; a
significant effect was only detected for completer analy-
sis when defining the outcome by the change of the total
number of panic attacks or the number of spontaneous
panic attacks in type I analysis without being replicable

by type III analysis. No other main effect or interaction
effect including the variable “major depression” was
found to be significant. Consequently neither hypothesis
1 nor hypothesis 2 could be confirmed as far as major de-
pression is concerned. This result must be considered in
the light of the exclusion criteria for selecting patients;
cases of severe major depression and cases with primary
major depression were excluded from the study.

Methodological Considerations

The CNCPS was primarily designed as a study of testing
the efficacy of alprazolam in comparison with imipra-
mine and placebo in panic disorder. Therefore a method-
ological condition desirable for testing the validity of
subtyping panic disorder has not been fulfilled: the crite-
rion of validity should be measured independently of the
measure to be validated. In the design of the CNCPS the
SCID-UP, which was the basis for subtyping according
to avoidance behaviour and MDE, on the one hand, and
the criteria of validity (treatment related data), on the
other hand, were usually rated by the same physician.
The relevance of this methodological shortcoming is
hard to quantify. It may be that the raters had explicit or
implicit hypotheses on the relationship between the vari-
ables to be validated and the criteria of validity which
may blur the ratings: as there was no major support for
the validity of subtypes in this report, it is unlikely that
this kind of bias was relevant.

A further problem is that patients with a past major
depressive episode, but without a current one, are allo-
cated to the patient group without depression. It might
be speculated that this subgroup behaves more like the
depressed patient group; therefore, the differences be-
tween the depressed and the non-depressed patient group
may be reduced. Two arguments motivated us to reject
this possibility: the SCID-UP did not identify patients
without current but with previous avoidance behaviour;
therefore no alternative way was evident to handle the
previous depressive and phobic symptomatology in an
equivalent manner; additionally the study by Lesser et
al. [15] using data from phase I of the CNCPS did not in-
dicate a significant influence of past episodes of major
depression on the major criteria of validity.

Comparison with Other Studies

Two previous studies compared the efficacy of imipra-
mine and alprazolam in panic disorder [25, 28]. Both of
these studies found that the two treatment groups im-
proved comparably in global ratings, panic and agora-
phobia by week 6 and later and imipramine took longer
to improve agoraphobia. The results obtained in the
CNCPS are similar to these previous findings. The low
sample size in both cited previous studies precludes the
analysis of subgroups and therefore they cannot contri-
bute to the problem of the predictive power of agora-
phobia.

The previous phase I of the CNCPS tested only al-
prazolam as active treatment in a more homogeneous
sample than phase I1. Both phases were rather similar



with respect to the selection criteria for the patients. The
impact of avoidance behaviour on response to alprazolam
in phase II cannot be compared with phase I, as corre-
sponding analyses were not published for phase I, proba-
bly because the number of patients without agoraphobia
was too low (only 5% had panic disorder uncomplicated,
similar to the American centre in phase 1I).

No studies are available exploring the impact of avoid-
ance behaviour on the outcome in anxiety symptom-
atology during drug treatment. However, several natural-
istic follow-up studies [5, 17, 23] have shown that agora-
phobia predicts an unfavourable outcome and chronic
course. If this observation were also true for the short-
term follow-up in a sample systematically treated with
active drugs, a main effect for “avoidance behaviour”
should emerge from the analyses of variance reported in
this paper. However, this was not the case. Hence the
phase II data indicate that the conclusion drawn from
long-term follow-up studies with regard to the predictive
status of agoraphobia is not transferrable to the short-
term follow-up during treatment with active drugs.

On the other hand, the relevance of subtyping by
avoidance behaviour for predicting differential response
as found in this study, recommending alprazolam for panic
disorder uncomplicated and imipramine for panic disor-
der with avoidance behaviour, has not been reported
previously. However, this might be due to the low num-
ber of cases with panic disorder uncomplicated in previ-
ous drug trials. Because of the rather weak significance
of this finding the validity of subtyping panic disorder by
avoidance behaviour is not conclusively confirmed and it
must rely for support mainly on long-term follow-up and
family studies [5, 17, 23, 24].

This study can only partly contribute to the extended
issue of comorbidity between panic and depressive disor-
ders, as patients with primary major depression were ex-
cluded. Additionally, depression was defined by the
DSM-III category “major depression”, placing relatively
high emphasis on non-specific features of autonomic dis-
turbances; this concept may be too broad and may there-
fore miss the diagnostic value of more specific concepts
of depression [27]. Under these limitations the comor-
bidity with MDE was not predictive for treatment out-
come in measures of anxiety; the same result was ob-
served by Lesser et al. [15] when active treatment was
restricted to alprazolam. These findings focus on response
of anxiety symptoms to active treatment and do not mean
that the presence of secondary MDE in panic disorder
patients is without any validity: the analysis of the base-
line data of the CNCPS evidenced the descriptive valid-
ity of the concept of comorbidity [28]. The validity of
this concept has also been demonstrated by follow-up
and family study data [3, 23, 24]; it may also turn out
that recognition of an MDE is necessary for treating as-
sociated depressive features [3].
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