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Randomized trial of paroxetine 
in end-stage COPD

Y. Lacasse1, L. Beaudoin2, L. Rousseau3, F. Maltais1

Introduction

More than 750.000 Canadians have been told
by a health professional that they suffer from
chronic obstructive pulmonary disease (COPD)
[1]. Although the underlying pathology is initially
confined to the lungs, the associated physical de-
conditioning and the emotional responses con-
tribute greatly to the resulting morbidity. Increased
shortness of breath leads to inactivity and conse-
quent physical deconditioning, which in turn leads
to further inactivity, social isolation, fear of dysp-
nea and depression [2]. In a cross-sectional survey
of COPD patients on long-term oxygen therapy,
we found that 57% of our patients demonstrated
significant depressive symptoms; in addition, 18%
were severely depressed [3]. Only 6% of those pa-
tients who met the criteria for depression were tak-
ing an antidepressant drug. This represented strong
evidence that depression is under-recognized and
under-treated in this group of patients.

Respiratory rehabilitation is gaining wider ac-
ceptance [4], as reports of its effectiveness begin to
address the physiologic bases of exercise training
[5,6], and randomized controlled trials include rigor-
ous measures of health-related quality of life [7].
Unfortunately, the barriers to rehabilitation are nu-
merous. The access to rehabilitation programs is lim-
ited [8] and is further reduced by several contra-in-
dications to exercise training and exclusion criteria
to rehabilitation programs [4]. Exclusion criteria in
controlled clinical trials of comprehensive respirato-
ry rehabilitation in COPD consisted of ischemic
heart disease, heart failure, intermittent claudication,
disabling musculoskeletal disorders and other med-
ical conditions limiting exercise tolerance. Also, el-
derly patients with far-advanced COPD may not be
able to fully participate in an exercice program.

Many patients with COPD are hence left with-
out any therapy directly aimed at the improvement
of emotional functions. This study was designed to
investigate the effect of a 12-week trial of an anti-
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ABSTRACT: Randomized trial of paroxetine in end-stage
COPD. Y. Lacasse, L. Beaudoin, L. Rousseau, F. Maltais.

Background: Although the underlying pathology is
initially confined to the lungs, the associated emotional re-
sponses to chronic obstructive pulmonary disease (COPD)
contribute greatly to the resulting morbidity. The objec-
tive of this study was to examine the effect of an antide-
pressant drug on disease-specific quality of life in patients
with end-stage COPD who present significant depressive
symptoms.

Methods: We conducted a 12-week, randomized dou-
ble-blind placebo-controlled trial of Paroxetine in which
quality of life measured by the Chronic Respiratory Ques-
tionnaire (CRQ), an evaluative COPD-specific quality-of-
life questionnaire, was the primary outcome.

Results: 23 patients were randomized and 15 complet-
ed the trial (8 on Paroxetine; 7 on placebo). In the per-pro-

tocol analysis, we observed statistically and clinically sig-
nificant improvements favoring the active treatment in 2
of the 4 domains of the CRQ: emotional function (adjust-
ed mean difference: 1.1; 95% confidence interval [CI]: 0.0
- 2.2) and mastery (difference: 1.1; CI: 0.4 - 1.8). Dyspnea
and fatigue improved, but to an extent that did not reach
statistical significance. In the intention-to-treat analysis,
none of the differences in CRQ scores was significant.
Paroxetine was not associated to any worsening of respi-
ratory symptoms.

Conclusions: The results of this small randomized tri-
al indicated that patients with end-stage COPD may ben-
efit from antidepressant drug therapy when significant de-
pressive symptoms are present. This study underlined the
difficulties in conducting experimental studies in frail and
elderly patients with COPD.
Monaldi Arch Chest Dis 2004; 61: 3, 140-147.
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depressant drug on the health-related quality of life
of patients with end-stage COPD not otherwise
amenable to rehabilitation.

Methods

Clinical setting and patients

The trial took place within the Quebec City
Respiratory Home Care Service. This service is af-
filiated to our hospital and delivers home care
(mainly long-term oxygen therapy and related ser-
vices) to patients with any chronic lung disease
who must be registered to the program. Out-pa-
tients aged ≥ 60 with a diagnosis of COPD sup-
ported by an history of past or current smoking, and
an FEV1 ≤ 50% of predicted value were eligible to
the study. All were on long-term oxygen therapy (≥
18 hours a day). Significant depressive symptoms
must have been present at randomization. We used
the Geriatric Depression Scale (GDS) as a case-
finding questionnaire for significant depressive
symptoms and depression [9]. The GDS is a 30-
yes-no-item questionnaire that represents a reliable
and valid depression screening scale for elderly
populations [10]. A score ≥ 11/30 indicates signifi-
cant depressive symptoms [10]; a score ≥ 20/30 in-
dicates severe depression. The ability to give in-
formed consent was mandatory. We excluded from
the trial patients with contra-indication to antide-
pressant drug therapy (known hypersensitivity to
the active drug, or recent use [≤ 2 weeks] of a
monoamine oxydase inhibitor), current or recent
antidepressant or neuroleptic drug therapy (within
the last 3 months) or current participation in a res-
piratory rehabilitation program. The study protocol
was approved by our local ethics committee.

Intervention

The choice of the antidepressant drug was based
on the requirements of any drug to be used in elder-
ly patients. The ideal antidepressant would have a
low side-effect profile, a relatively short half-life,
and no active metabolites. It would provoke few
drug interactions and could be given once or twice
a day [11]. Also, the choice of the antidepressant
was based on the typical pattern of depression in pa-
tients with chronic respiratory diseases who are
more likely to present low self-esteem, high apathy
[12] and a high level of anxiety. Therefore, we
sought to select an antidepressant drug with anxi-
olytic properties. Paroxetine (Paxil , Glaxo
SmithKline, Mississauga, Ontario, Canada) was
found to meet the above-mentioned requirements. It
belongs to the category of new highly selective
serotonin-reuptake inhibitors [13]. Paroxetine was
started at the dose of 5 mg OD, with weekly 5-mg
increments up to a maximum of 20 mg OD or the
highest dose not associated with any side effect.

Measures and outcomes

Primary outcome: The change in score in the
“emotional function” domain of the Chronic Res-

piratory Questionnaire (CRQ) at 12-week follow-
up represented the primary outcome of this trial
[14]. The CRQ is a disease-specific, interviewer-
administered instrument that measures, in addition
to emotional function, patients’ dyspnea, fatigue,
and mastery (the extent to which they feel they can
cope with the disease and its manifestations). Each
domain includes 4 to 7 items and each item is
scored on a 7-point scale. When the CRQ has been
used to evaluate treatment, all four domains have
performed well in detecting small treatment effects
[15]. Differences in CRQ scores of 0.5, 1.0 and 1.5
correspond to small but important, moderate, and
large treatment effects, respectively [16].

Baseline assessment of quality of life: We se-
lected the Medical Outcome Survey - Short Form
36 (SF-36) [17] as a questionnaire to characterize
the patients at baseline. The SF-36 is a generic
questionnaire that measures 8 dimensions of
health: physical functioning, role limitation due to
physical problems, role limitation due to emotion-
al problems, social functioning, mental health, en-
ergy/vitality, bodily pain and general health per-
ceptions. SF-36 items and scales are scored so that
a higher score indicates a better health state. We
administered the validated French version of the
questionnaire [18] which we currently use in our
respiratory rehabilitation program.

Assessment and report of adverse effects: At
each follow-up visit, the patients were presented a
checklist of potential side effects and asked to
identify any new effect. Also, they were allowed to
report at anytime any troublesome side effect ei-
ther to their attending home-care nurse or to the re-
search assistant. A decision whether to withdraw
the patient from the trial was then made by the
principal investigator.

Compliance to drug regimen: Compliance to
drug regimen was ascertained by monitoring pills
count at each visit.

Study protocol

Following our survey [3], patients with signifi-
cant depressive symptoms were identified. Eligibil-
ity was first ascertained by a pulmonologist (YL or
FM) and a psychiatrist (LR). The patient’s family
physician was notified of the screening of his/her
patient for a trial of antidepressant drug. The fami-
ly physician could deny his/her patient’s participa-
tion to the trial in case of severe depression requir-
ing the immediate initiation of antidepressant drug
therapy. The patients’ baseline evaluation, the initi-
ation of the medication and all the follow-up visits
took place at the patients’ home and were under the
supervision of a registered nurse (LB) knowledge-
able of the area of home care in COPD. A random
numbers table was used to allocate the patients to
receive either Paroxetine or an identical placebo.
The randomization process was under the responsi-
bility of one of the hospital pharmacists who was
not otherwise involved in the trial. The CRQ was
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administered at baseline and at 4-, 8- and 12-week
follow-up. Following the trial, the patients were re-
ferred to their family physician who could write a
prescription of Paroxetine, without knowledge of
the drug received during the trial.

Statistics

Sample size: The differences in CRQ scores
that correspond to small but important, moderate,
and large treatment effects allowed us to compute
sample sizes according to the magnitude of the
treatment effect to be detected [15]. Sample sizes
of 9, 18 and 63 patients per group were needed to
detect large, moderate, and small but important
treatment effects respectively, with a power of
80% and a type I error of 0.05 (two tailed).

Statistical analysis: Baseline characteristics
were compared between groups using unpaired t-
tests for continuous variables and Fisher’s exact
tests for the categorical variables. Changes in CRQ
scores in both groups were analyzed in two ways.
First, in a per-protocol (efficacy) analysis, we an-
alyzed the data of the patients who completed the
study. In addition to the within-group differences,
we calculated 95% confidence intervals (CI)
around the mean differences between the two
groups at final follow-up (adjusted for baseline
differences). A second analysis based on the inten-
tion-to-treat principle was also conducted. In this

analysis, those patients who received the active
drug and who dropped out during the trial were
given the worse score possible on the question-
naires, whereas those who were on placebo were
given the best possible scores [19]. The prevalence
of side effects related to drug therapy was analyzed
as discrete variables and was compared between
groups using Fisher’s exact tests. The level of sig-
nificance was set at 0.05 (two sided).

Results

Population

The trial profile is depicted in figure 1. The tri-
al was stopped prematurely because of difficulties
in patients accrual. 342 patients were screened;
105 were deemed eligible. Twenty-three were ran-
domized; 15 completed the trial. The reasons for
exclusion and discontinuation are included in fig-
ure 1. Table 1 summarizes the baseline character-
istics of those who were randomized. On average,
the patients had depressive symptoms of moderate
intensity. Table 2 summarizes the results of the
quality-of-life assessment at baseline. In compari-
son to normative data, the patients’ general quality
of life was severely impaired. There was no signif-
icant difference in the baseline characteristics be-
tween the subjects of both groups and between
those who completed and those who did not com-
plete the trial.

Fig. 1. - Trial profile.
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Compliance

With the exception of one patient in the treat-
ment group, all the patients were compliant to their
drug regimen according to the pill count. Six of the
8 patients on Paroxetine reached the maximal dose
of 20 mg OD at the fourth week of treatment. The
other two patients did not tolerate the maximal
dose and were treated with 10 mg OD.

Chronic Respiratory Questionnaire

The unadjusted changes in CRQ scores at fi-
nal follow-up are presented in figure 2. In the
per-protocol analysis, despite the small number
of patients who completed the trial, we observed

statistically and clinically significant improve-
ment favoring the active treatment in the “emo-
tional function” domain (adjusted mean differ-
ence: 1.1; 95% confidence interval [CI]: 0.0 - 2.2)
and “mastery” domain (difference: 1.1; 95% CI:
0.4 - 1.8) of the CRQ. In both domains, the ad-
justed mean difference between the two groups
exceeded the minimal clinically important differ-
ence (figure 3). Dyspnea and fatigue improved,
but to an extent that did not reach statistical sig-
nificance. In the more conservative intention-to-
treat analysis, the adjusted mean difference in
score between the two groups at final follow-up
did not reach the level of statistical significance
for both the “emotional function” and “mastery”
domains of the CRQ.

Table 1. - Baseline clinical characteristics of the patients who entered the study (n = 23)

Characteristics Paroxetine Placebo
(n = 12) (n = 11) P value

Gender (M/F) 5 / 7 5 / 6 0.8

Age (years, mean, SD) 71.2 (8.4) 69.8 (7.6) 0.8

FEV1 (% pred, mean, SD) 32.4 (14.9) 36.8 (14.3) 0.4

PaO2 (mmHg, mean, SD) 52.3 (6.7) 59.9 (10.9) 0.1

PaCO2 (mmHg, mean, SD) 46.9 (4.9) 49.3 (7.9) 0.5

Past medical history (number of major 
medical diagnoses, excluding COPD*;
(median, min-max) 0 (0 - 2) 1 (0 - 2) 0.3

Time since the introduction of long-term oxygen
therapy (months, mean, SD) 27.9 (14.9) 28.3 (34.6) 0.3

Living with spouse (%) 66.7 63.6 0.6

Number of drug prescriptions 
(median, min-max) 8 (5 - 13) 7 (4 - 17) 0.3

Geriatric Depression Scale score (mean, SD) 18.7 (3.6) 17.9 (5.2) 0.6

* Only diagnostic categories known to be related to depression (heart failure, ischaemic heart disease, diabetes, stroke, musculo-
skeletal disease, and cancer) and other psychiatric disorders were considered [3].

Table 2. - Baseline generic and disease-specific quality-of-life scores

Paroxetine Placebo
(n = 12) (n = 11) P value Normative data*

SF-36

• physical functioning 18.6 (10.0) 19.0 (9.9) 0.9 75.7
• role physical 43.2 (35.5) 25.0 (23.6) 0.2 76.2
• role emotional 63.6 (34.9) 63.3 (36.8) 1.0 83.4
• social functioning 55.9 (19.0) 41.5 (18.6) 0.1 87.0
• bodily pain 59.3 (29.3) 65.9 (26.2) 0.6 74.0
• mental health 53.1 (23.2) 58.0 (16.8) 0.4 79.3
• vitality 39.5 (16.7) 40.0 (17.8) 0.9 67.7
• general health perception 28.7 (16.4) 29.8 (16.4) 0.8 73.5

Chronic Respiratory Questionnaire

• emotional function 3.5 (0.9) 3.7 (1.0) 0.8 –
• mastery 4.3 (1.0) 4.9 (0.9) 0.2 –
• dyspnea 3.4 (0.9) 3.4 (0.6) 1.0 –
• fatigue 3.6 (0.8) 3.2 (1.1) 0.3 –

* Age- (65 - 74) and sex-standardized scores for the 8 domains of the SF-36; from reference [20].
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Geriatric Depression Scale

In the per-protocol analysis, the GDS score im-
proved in those treated with Paroxetine (within-
group difference at final follow-up: -5.4; p = 0.04)
but not in those in the control group (within-group
difference: -1.8; p = 0.6). The adjusted mean dif-

ference between the two groups at final follow-up
was not significant (3.5; 95% CI: -4.9 - 12.0).

Adverse effects

Overall, the side effects did not appear to be
more important in the treatment than in the control

Fig. 2. - Within-group differences in CRQ scores. The means and standard deviations are unadjusted for baseline imbalances.

Fig. 3. - Adjusted mean differences in CRQ scores between the two study groups and associated 95% confidence intervals. The vertical (dashed)
line represents the minimal clinically important difference, that is the smallest difference in score that patients view as important and that would
mandate a change in the patients’ management [16].
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group (table 3). Only one patient dropped out from
the trial because of side effects related to Paroxe-
tine (figure 1). Paroxetine was not associated to
any worsening of respiratory symptoms.

Discussion

The results of this small randomized trial indi-
cated that the emotional responses of patients with
severe, oxygen-dependent COPD may improve
following antidepressant drug therapy when sig-
nificant depressive symptoms are present. Howev-

er, the interpretation of the results is limited by a
high refusal rate to participate as well as a high
drop-out rate after randomization.

This trial followed our study showing that sig-
nificant depressive symptoms and depression are
highly prevalent in patients with severe COPD on
LTOT [3]. In this survey, we found strong evi-
dence that depression is under-recognized and un-
der-treated in this group of patients. This was in
agreement with other studies suggesting that, in el-
derly patients with chronic medical diseases, unre-
lated disorders are indeed under-treated [21]. Fol-
lowing this study, we expected a large number of
patients to be recruited for our trial. Although 105
were eligible, only 23 of them accepted to be ran-
domized, the primary reasons of refusal including
a wish not to change medication, not to take place-
bo, or not to take an “experimental” medication.
These reasons have repeatedly been cited as barri-
ers to patient participation in randomized con-
trolled trials [22]. This high rate of refusal under-
lined the difficulties in conducting experimental
studies in frail, elderly and emotionally distressed
patients.

According to the GDS, all our patients had
“significant depressive symptoms”. Its administra-
tion was not followed by a full psychiatric inter-
view. Therefore, it remains uncertain whether our
patients met the definition of “major depression”,

Table 3. - Side effects

Side effects Paroxetine (n = 12) Placebo (n = 11)

Constipation 2 0

Dizziness 0 2

Flatulence 0 1

Taste perversion 1 0

Nausea 2 1

Headache 2 0

Dry mouth 1 1

Somnolence 5 2

Tremor 2 0

Table 4. - Antidepressant drug therapy in COPD: summary of the published randomized controlled trials

Study Study design Intervention Measurement instruments Results

Gordon et al. [26] Randomized Desipramine Depression: Beck Depression Both treatments (Desipramine 
double-blind vs. placebo Inventory and Zung Self-Rating and placebo) led to a 
cross-over trial (8-week periods) Depression Scale significant improvement
(n = 6*) in depression scores

Light et al. [27] Randomized Doxepine vs. Exercise capacity: 12-min No significant differences
double-blind placebo walk test; Depression: Beck in either exercise capacity
cross-over trial (6-week Depression Inventory; or psychological scores
(n = 9*) periods) Anxiety: Spielberger’s was observed

State-Trait Anxiety Inventory

Borson et al. [28] Randomized Nortriptyline Exercise capacity: 12-min Nortriptyline treatment
double-blind (n = 13) vs. walk test; Dyspnea: Pulmonary was accompanied by 
parallel groups placebo Function Status and Dyspnea improvements in anxiety,
trial (n = 17) Questionnaire; Depression: certain respiratory symptoms,
(n = 30*) (12-week Hamilton Depression Rating and day-to-day function;

duration) Scale; Anxiety: Patient-Rated physiological measures
Anxiety Scale remained unaffected.

The clinical significance 
of these changes is unknown 
(see text)

Ström et al. [29] Randomized Protriptyline Dyspnea: 6-point scale No significant difference
double-blind (n = 14) vs. developped for the purpose in the quality-of-life
parallel groups placebo of the study; Quality of life: questionnaire scores in either
trial (n = 12) Sickness Impact Profile; of the two treatment groups; 
(n = 26*) (12-week Anxiety and depression: neither proptriptyline nor

duration) Mood Adjective Checklist; placebo had any impact
Hospital Anxiety and Depression on the dyspnea score
Scale

* number of patients who completed the trial.
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“dysthymic disorder” or “adjustment disorder with
depressed mood” according to the Diagnostic and
statistical manual of mental disorders classifica-
tion [23]. However, the appropriate diagnostic
threshold of depression mandating therapy is still a
matter of debate [24]. For instance, in a prospec-
tive cohort study of patients with coronary heart
disease, patients with major depression and those
with minor depression were significantly more
functionally impaired than those with no depres-
sion. The major and minor depression group did
not differ significantly [25]. This study suggested
that minor depression may be particularly impor-
tant in patients with co-morbid medical illnesses.

Previous small placebo-controlled trials of an-
tidepressant drug therapy in patients with COPD
[26-29] did not demonstrate significant treatment
effect on depression or quality of life (table 4).
Several reasons may explain this situation. First, in
two studies [26,29], depressive symptoms were
not required for inclusion. Second, the validity of
most health-status measure instruments used in
these trials has not been clearly ascertained be-
forehand, and those that were used often consisted
of generic or case-finding instruments unlikely to
be able to detect small but clinically important
changes over time [30]. This remark represents a
strong argument against the conduct of a meta-
analysis of the randomized trials of antidepressant
drug therapy in COPD. Despite a very small num-
ber of patients, our finding of large and statistical-
ly significant differences in the “emotional func-
tion” and “mastery” domains of the CRQ indicat-
ed that Paroxetine is highly active in secondary de-
pression. The mean differences in the “dyspnea”
and “fatigue” domains of the CRQ exceeded the
minimal clinically important difference but were
not statistically significant. This results from the
small sample size and the consequent lack of pow-
er of our trial.

When an antidepressant drug is prescribed, the
most important potential side effect to consider in
patients with severe COPD is respiratory depres-
sion. No report on this effect of the new selective
serotonin-reuptake inhibitors is currently avail-
able. The antidepressant drugs are however a class
of medication with little effect of the ventilatory
drive [31]. Other concerns with antidepressant
drugs in patients with COPD are related to their
potential cardiovascular side effects. The results of
two studies in depressive patients and healthy men
provided strong evidence that therapeutic doses of
Paroxetine lack any important haemodynamic and
electrophysiological effects [32].

Who should manage depression in COPD?
Many family physicians will be comfortable in
properly assessing depression, in prescribing anti-
depressant drugs and in offering psychological
support. Although pulmonary physicians usually
focus on the physiological aspects of the disease,
they are usually involved in the patients’ reference
to respiratory rehabilitation programs in which a
psychological assessment is usually conducted.
From a survey of pulmonary rehabilitation pro-
grams in Canada conducted in 1998, social work-

ers and psychologists were involved in the inter-
disciplinary team delivering rehabilitation in re-
spectively 43% and 9% of the out-patient pro-
grams surveyed [8]. Referral to a psychiatrist is in-
dicated when: (1) the diagnosis of depression is
unclear; (2) the depression is refractory to pharma-
cological and/or non-pharmacological therapy; (3)
the choice of anti-depressant drug is complicated
by the concurrent medication; (4) the patient pre-
sents with suicidal ideation [33]. Thus, the proper
management of depressive symptoms or overt de-
pression in severe COPD depends on an enhanced
collaboration among health care providers.
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