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ABSTRACT – Background and Objectives: The aim of the study was to examine the anti-
depressant effect of a single pulse dose of intravenous clomipramine (200 mg i.v.) fol-
lowed by oral administration as an alternative method to electroconvulsive therapy.

Methods: Twenty-one inpatients (8 male, 13 female) with major depression were
included. Depression severity was measured by Montgomery Asberg Rating Scale
(MADRS) and Clinical Global Impression severity scale (CGI-S) before the pulse dose
and 1 week after. The day after the pulse dose, the patient was medicated with 75 mg of
oral clomipramine and from day two with 150 mg clomipramine daily.

Results: The MADRS score dropped with 39% ± 22% and the CGI score with 28% ±
19% in one week. The improvement of the MADRS score after one week was 13.1
(C.I.9.5-17.0). CGI-ratings dropped from a mean of 5.5 (SD 1.2) to 3.9 (SD 1.1), an
improvement of 28% ± 19%.(C.I. 1.0-2.1). Both improvements were significant (p<000.1). 

Conclusions: Single pulse dose clomipramine administration ameliorates depressive
symptoms, and may be an alternative to ECT.
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Background and Objectives

Since the introduction of tricyclics and
subsequently followed by the selective sero-
tonin reuptake inhibitors (SSRIs) and lately
SNRIs as antidepressants, delayed onset of
action and lack of response have been sig-
nificant clinical problems in the treatment
of depression. The cause of delayed onset of
therapeutic response is not known, but a
hypothesis is that the pharmacokinetic char-
acteristics of these medications may play a
role1. ECT is often a treatment of choice in
treatment refractory depressions, but its role
is limited by several factors as patient
acceptance, high costs and, in some coun-
tries, legal restrictions. ECT given three
times weekly takes between two and five
weeks, often requiring in-patient care in a
hospital. There is a need for alternative
treatments, which preferably have a quick
onset of action, high response rate and low
costs. 

Chiodo et al.2, extrapolating from animal
experiments, suggested that a single treat-
ment with an antidepressant could be as
effective as repetitive treatments. Pulse
loading versus gradual dosing of intra-
venous clomipramine in outpatients with
obsessive-compulsive disorder has been
tested. A significantly greater improvement
was achieved for the pulse loading group
compared to the gradual dosing group by the
end of week 13. The main pharmacodynami-
cal effect of clomipramine is to inhibit neu-
ronal re-uptake of noradrenaline and sero-
tonin in the synaptic cleft. Clomipramine
undergoes first-pass metabolism with pro-
duction of the active metabolite desmethyl-
clomipramine, which is a selective noradren-
ergic re-uptake inhibitor. With gradually
increasing dosing of clomipramine the plas-
ma concentrations of desmethylclomipramine
(noradrenergic action) is 40-85% higher than

the concentration of clomipramine at a dose
level of 75 mg/day4. By pulse dose adminis-
tration the first pass metabolism is avoided
and a high level of clomipramine, which is
both serotonergic and noradrenergic active
(dual action), is rapidly achieved, which
could lead to a more rapid and robust anti-
depressant effect5. In 1989, Pollock et al.6

performed a double-blind, randomized trial of
oral vs. intravenous clomipramine hydrochlo-
ride pulse-loading dosing regimens on 22
inpatients with a diagnosis of major depres-
sive disorder (score on 21-item Hamilton
Depression Rating scale, ≥ 18)7. Patients were
given either an evening infusion of 150 mg of
clomipramine hydrochloride and placebo
tablets or 150 mg of oral clomipramine
hydrochloride and an isotonic saline infusion.
Twenty-four hours later, this procedure was
repeated using a dose of 200 mg clomipramine
hydrochloride. No medication over the next
five days was then given. The mean Hamilton
Depression Rating Scale score for all
patients, five days after pulse loading, had
dropped by 35%. This improvement was
significant. There were no significant differ-
ences in either efficacy or side effects
between the two groups. 

Another double blind, placebo-controlled
trial on sixteen nonsuicidal adolescents with
major depressive disorder was designed by
Sallee et al.8. In this study, a single dose of
clomipramine (200 mg i.v., n = 8) was com-
pared with saline placebo (n = 8). The ado-
lescents who received pulse clomipramine
treatment demonstrated significant decreas-
es in Hamilton Depression Rating Scale
scores from baseline at 6 days but not at 36
hours. There was a significant difference
from the effect of placebo. The intravenous
pulse clomipramine was well tolerated. 
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Methods

The subjects studied were inpatients at the
psychiatric clinic, Karolinska University Hos-
pital Huddinge, Sweden. Patients included in
the study were diagnosed as suffering from
major depressive disorder (MDD) and were
waiting for ECT or were negative to that treat-
ment. The MADRS depression rating scale
consisting of 10 items, each rated 0 to 6, was
used 9. Patients who scored above 20 on the
MADRS were included in the study. A new
MADRS-scoring was performed 1 week after
the pulse dose. Ratings of the overall severity
of the patient’s condition were done at the
same occasions (CGI)10.

Patients were examined with blood status
including hematocrit, sodium, potassium,
creatinine, glucose, blood pressure, pulse
and electrocardiogram (ECG). Antidepres-
sive medication was seponated one day
before the pulse dose. A butterfly cannula
was set 30 minutes before the clomipramine
infusion was initiated so that vasovagal reac-
tions could be differentiated from drug reac-
tions. The patient then received 200 mg
clomipramine hydrochloride diluted in 500 ml
of normal saline during 3 hours. Blood pres-
sure and pulse were measured every 30 min-
utes. The day after the pulse dose, the patients
were medicated with oral clomipramine 75
mg per day and the dose was increased to 150
mg daily the day after. The data for this study
was collected during routine clinical practice,
and the patients were not randomized to treat-
ments. The study constituted a part of the
ongoing quality assurance program of our
established treatments. Thus informed con-
sent according to the Helsinki declaration is
not required. The guideline of the research
ethics review committee of the Karolinska
Institutet stipulates that such studies, designed
for quality assurance of routine treatments, are
exempt from research ethics review.  

Statistical analyses

Paired sample T-test of MADRS and
CGI-scores before and six days after the
clomipramine infusion was performed using
the statistical program SPSS 13.0. 

Results

Twenty-three inpatients entered the study,
of which twenty-one completed the protocol.
One patient was discontinued from the study
because of extreme dizziness, and one with
co-morbid personality disorder was not
scored 1 week after the pulse dose. The mean
initial MADRS score one day before the
pulse loading was 34.4 (SD 7.6). One week
after pulse loading, the mean MADRS score
was 21.1 (SD 8.9), an improvement of 39% ±
22%. The improvement of the MADRS score
was 13.1 (C.I. 9.5-17.0, p < 000.1) (Fig. 1).
CGI-ratings dropped from a mean of 5.5 (SD
1.2) to 3.9 (SD 1.1), an improvement of 28%
± 19%. Also this improvement of 1.6 was
significant (C.I. 1.0-2.1, p < 000.1) (Fig. 2).
Drowsiness and nausea were common during
the pulse dosing treatment, but no serious
adverse reactions occurred.

Conclusions

The results of this study suggest that a sin-
gle pulse dose of clomipramine significantly
can ameliorate the symptoms of depression
within one week in inpatients with moderate
to severe depression with only mild side
effects. This pulse regime may therefore be
an alternative to ECT. Limitations of the
study were the small number of patients and
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the lack of a placebo control group. Further
studies are warranted.
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Figure 2. CGI-S before and after treatment.

Figure 1. MADRS before and after treatment.
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