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Objective: The authors assessed whether
adding cognitive behavior therapy (CBT) to
imipramine for patients with panic disor-
der decreased the severity of side effects
and dropouts from side effects.

Method: Data were analyzed for 172
panic disorder patients who were ran-
domly assigned to receive imipramine
alone, imipramine plus CBT, or placebo.
Mixed-effects models were used to assess
longitudinal differences among the treat-

ment groups with respect to side effect
burden and dropout rates during the
acute, maintenance, and follow-up phases
of treatment.

Results: Patients treated with imipramine
plus CBT experienced less severe fatigue/
weakness, dry mouth, and sweating and
had a lower rate of dropout due to side ef-
fects compared with those treated with
imipramine only.

Conclusions: The addition of CBT to
medication treatment with imipramine
was associated with less severe side ef-
fects and fewer dropouts due to per-
ceived side effects than treatment with
imipramine alone.

(Am J Psychiatry 2007; 164:273–275)

Panic disorder patients are fearful of somatic sensa-
tions, and intolerance of side effects is a consequence of
this fear. Rejection of medication due to side effects is one
of the major obstacles to successful pharmacotherapy in
patients with panic disorder (1). Dropout due to side ef-
fects can lead to bias even in randomized trials if dropout
rates differ across groups (2). Therefore, it is important to
identify methods that will reduce the incidence and sever-
ity of side effects in clinical trials, both to enhance the tri-
als’ ability to show superiority of active drugs compared
with placebo and to improve the clinical outcomes of pa-
tients with conditions such as panic disorder. We investi-
gated whether patients with panic disorder who received
cognitive behavior therapy (CBT) plus imipramine re-
ported less severe medication-related side effects and
were less likely to drop out because of side effects com-
pared with patients who received imipramine alone.

Method

A total of 312 patients meeting DSM-III-R criteria for panic
disorder were randomly assigned to receive imipramine alone,
imipramine plus CBT, placebo alone, CBT alone, or CBT plus pla-
cebo (see reference 3 for more detail). In this analysis, we used
data for 172 subjects: those from the imipramine only group (N=
83), the imipramine plus CBT group (N=65), and the placebo
only group (N=24).

The study was divided into three treatment phases: a 12-week
acute phase in which patients were seen 10 times for treatment ses-

sions; a 6-month maintenance phase in which participants who re-
sponded to acute therapy were maintained on double-blind treat-
ment and seen monthly; and a 6-month follow-up phase in which
treatments were discontinued for participants who responded dur-
ing the maintenance phase and participants were evaluated every
month. Patients who were assigned to any of the medication con-
ditions received imipramine or matching placebo pills in a fixed
flexible-dose design beginning at 25 mg daily and going as high as
300 mg daily, with an attempt to get all patients to at least 200 mg
for at least the last 4 weeks of the acute phase.

At each medication visit, all patients were asked about the fol-
lowing side effects: insomnia, sleep disturbance, drowsiness, ner-
vousness, fatigue, irritability, memory problems, impaired men-
tation, dizziness, headache, blurred vision, tinnitus, dry mouth,
tremors, palpitations, abdominal discomfort, constipation, uri-
nation problems, menstrual irregularity, libido decrease, sexual
dysfunction, sweating, appetite decrease, appetite increase, and
weight gain. CBT did not focus on side effects but did address so-
matic panic symptoms.

We used mixed-effects models for ordinal outcomes to model
side effect severity on an ordinal scale (0=none, 1=mild, 2=mod-
erate, and 3=severe) as a function of session, CBT plus medication
(yes or no), and placebo (yes or no). This parameterization al-
lowed us to make the critical comparisons directly 1) between
medication and medication plus CBT and 2) between medication
and placebo. Mixed-effects ordinal regressions were performed
using MIXOR (4; http://www.uic.edu/~hedeker/mix.htm). We
used mixed-effects models because they allow for missing ses-
sions and serial correlation due to repeated observations on the
same individual (5). With Bonferroni-type adjustments, by con-
trast, it would be easier to miss an important side effect, providing
a less conservative analysis (6).
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Results

Table 1 presents the side effect ratings that had statisti-
cally significant differences between the three groups
across the three treatment phases. Patients treated with
imipramine plus CBT reported less fatigue/weakness, dry
mouth, and sweating during the acute, maintenance, and
follow-up treatment phases compared with those treated
with imipramine alone. The placebo group reported
greater levels of excitement/nervousness, irritability,
headache, and libido decrease compared with the other
two groups. These symptoms, however, were most likely
due to panic disorder and associated anxiety rather than
to medication.

Of the 172 patients in our sample, 89 dropped out during
the acute or maintenance treatment phases, and of these,
16 patients (18%) dropped out because of side effects. In
the imipramine only group, 11 of the original 83 patients
(13%) dropped out because of side effects, all of them dur-
ing the acute treatment phase. In the imipramine plus CBT
group, two of the original 65 patients (3%) dropped out be-
cause of side effects during the acute phase and another
five (8%) dropped out during the maintenance phase.
There were no dropouts in these two groups during the fol-
low-up phase, and no one in the placebo group dropped
out because of side effects at any time. Across the three
phases, the difference in dropout rates between the imip-
ramine only group and the imipramine plus CBT group
was significant (F=3.29, df=3, 167, p=0.02).

Discussion

We found that panic disorder patients treated with
imipramine plus CBT reported significantly less severe
side effects than patients treated with imipramine alone,
and fewer dropped out because of side effects. Given our
moderate sample size and the similar medication doses
taken by those who completed treatment and those who
dropped out, the differences between groups was striking.
Nevertheless, our findings are limited by the study’s sam-
ple size and need to be confirmed with larger samples.

Side effects reported by patients with panic disorder
cannot easily be distinguished from somatic symptoms

associated with the underlying disorder (7) and are not
necessarily true medication-related effects. In fact, we
found that treatment with imipramine only or with imip-
ramine plus CBT improved certain somatic symptoms
compared with placebo. The CBT targeted fear of somatic
sensations due to panic, and the resulting benefits may
have not only reduced the perceived severity of medica-
tion side effects but also decreased the chances that a lim-
ited-symptom panic episode would be misperceived as a
medication side effect.

Cognitive behavior panic control therapy (7) reduces
the fear of sensations that is characteristic of panic disor-
der patients (8, 9). CBT also reduces vulnerability to so-
dium lactate-induced panic attacks (10) and may operate
similarly to reduce sensitivity to medication-related so-
matic symptoms. Although we did not find better efficacy
for imipramine plus CBT than for imipramine alone (3),
the differences we observed in perceived medication side
effects and dropout rates, if confirmed, raise the possibil-
ity that combination treatment is in fact superior.
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