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Introduction Selective serotonin reuptake inhibitors (SSRIs) and dual serotonin and noradrenaline reuptake inhibitors
(SNRIs) are the most commonly prescribed class of antidepressants, yet it is not known whether one is superior to another.
Aims The purpose of this clinical practice was to compare the periods of onset of action of fluvoxamine, paroxetine and
milnacipran.
Methods A retrospective cohort analysis was carried out among out-patients with depression treated in the Department of
Psychiatry, Kawasaki Medical School Hospital, Kurashiki, Japan, in 2000 and 2001. A total of 206 patients receiving flu-
voxamine, paroxetine and milnacipran were identified.
Results The cumulative percentage of responders receiving milnacipran reached over 80% after 4 weeks, but it did reach
this level for fluvoxamine or paroxetine until after 6 weeks.
Conclusions The differential period of onset of action should help guide clinicians in determining a suitable duration of
antidepressants for depression. Copyright # 2003 John Wiley & Sons, Ltd.
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INTRODUCTION

Since imipramine was developed in 1956, many
patients with depression have benefited from antide-
pressant treatment, including tricyclic antidepressants
(TCAs), MAO inhibitors, selective serotonin reuptake
inhibitors (SSRIs) and dual serotonin and noradrena-
line reuptake inhibitors (SNRIs). SSRIs and SNRIs
have become the most commonly prescribed class of
antidepressants. SSRIs and SNRIs have a more
favourable effect profile, simpler dosing and less toxic
effects in the event of an overdose than TCAs (Nelson,
1997; Puech et al., 1997). Although all SSRIs and/or
SNRIs have demonstrated effectiveness, there are few
clinical trial data supporting the superiority of one
relative to another.

In addition, all SSRIs and SNRIs do not have the
same effect on all patients at any time. Therefore, it
is important to compare the characteristics of each
SSRI and SNRI. In Japan, fluvoxamine and paroxetine
were introduced as antidepressant SSRIs. They are the
only SSRIs in Japan. Milnacipran was introduced as
an SNRI antidepressant. It is the only SNRI in Japan.
Fukuchi and Kanemoto (2002) reported that the
response for agitation and insomnia factors was sig-
nificantly better with milnacipran than with fluvo-
xamine. Kiev and Feiger (1997) reported that
fluvoxamine and paroxetine were similarly effective
for depression. Regarding adverse events, the only sta-
tistically significant difference between treatment
groups was for sweating (33% paroxetine vs 10% flu-
voxamine). However, the characteristics of this differ-
ence have not been thoroughly elucidated.

Therefore, to investigate and compare the charac-
teristics of SSRIs and SNRIs, a clinical evaluation
was carried out to explore the periods of onset of
action of fluvoxamine, paroxetine and milnacipran
treatment for depression.
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METHODS

Patients

A retrospective cohort analysis was made of out-
patients treated in the Department of Psychiatry,
Kawasaki Medical School Hospital, Kurashiki, Japan,
between 2000 and 2001. During this study period,
1518 out-patients met the DSM-IV criteria for major
depressive disorder or bipolar disorder depression.
Patients were treated by five doctors in the same clin-
ical team. The medical records of the out-patients
receiving fluvoxamine, paroxetine or milnacipran for
treating depression were also reviewed. Fluvoxamine
and paroxetine are the only SSRIs available in Japan,
and milnacipran is the only SNRI available in Japan.
Therefore, these antidepressants were selected. For
inclusion in this study, patients diagnosed with
depression who were being treated with fluvoxamine,
paroxetine or milnacipran were required to meet all of
the following criteria.

Inclusion criteria. All out-patients had already been
evaluated by the 21-item Hamilton depression rating
scale (HAM-D) (Hamilton, 1960). Before treatment,
patients were required to have a total HAM-D score
of 22–32 after at least 14 days without psychotropic
medication. One antidepressant was administrated
orally without any augmentation drugs including
other antidepressants, lithium, mood stabilizers or
tryptophan. The daily dose of fluvoxamine was
50–150 mg (mean 88.9 mg), that of paroxetine was
20–40 mg (mean 21.1 mg), and that of milnacipran
was 50–100 mg (mean 68.6 mg). These daily doses are
the recommended treatment dose in Japan. Patients
were observed for 10 weeks. The clinical symptoms
were evaluated as either responder or non-responder
before and every week after antidepressant treatment
using the HAM-D. Patients with a 50% reduction
from baseline total scores on the HAM-D were
evaluated as responders (Prien et al., 1991), whereas
others were considered non-responders.

Exclusion criteria. Patients were excluded from the
study if they had a history of seizure or myoclonus,
comorbid anxiety, obsessive–compulsive disorder,
mixed state, rapid-cycling bipolar disorder, or other
psychiatric disorders. Patients were excluded from the
study if they received psychotherapy.

Seventy-two patients receiving fluvoxamine, 79
patients being administered paroxetine and 55 patients
being treated with milnacipran met the above criteria
and were included in the analysis (Table 1). Almost all

other out-patients with depression were treated with
TCAs.

Statistical analysis

To determine the period of onset of action, the point in
treatment was noted at which the cumulative percen-
tage of responders reached more than 80%. This was
selected as the critical value because the lower prob-
ability with 1 SD (standard deviation) was 84.4% of
the normal distribution. Consequently 80% contained
almost all the data of the statistical distribution. The
rate of response was compared by the �2-test. To com-
pare differences in the baseline characteristics of the
three groups, the �2-test, Student’s t-test and F-test
were used.

A computer software program, StatView for
Macintosh (version 4.11), was used for analysis in this
study. The level of significance was set at p< 0.05.

RESULTS

There was no difference in characteristics among the
three groups as determined by the �2-test, Student’s
t-test and F-test (Table 1).

At the end of a 10-week treatment period, 44
(61.1%) of the 72 patients showed a response in
the fluvoxamine treatment group, 47 (59.5%) of 79
patients showed a response in the paroxetine treatment
group, and 39 (70.9%) of 55 patients showed a
response in the milnacipran treatment group. There
were no significant differences among the three
groups as determined by the �2-test (�2¼ 2.004,
df¼ 2, p¼ 0.3671).

Regarding those who responded to the treatment
with fluvoxamine, paroxetine or milnacipran, the
cumulative percentage of responder patients is shown
Figure 1. The cumulative percentage of responder
patients in the fluvoxamine and paroxetine groups
reached more than 80% after 6 weeks, while in the
milnacipran group it reached 80% after 4 weeks.

Table 1. Baseline characteristics of the fluvoxamine, paroxetine
and milnacipran treatment groups

Fluvoxamine Paroxetine Milnacipran
(n¼ 72) (n¼ 79) (n¼ 55)

Male:female 48.6%:51.4% 51.9%:48.1% 56.4%:43.6%
Unipolar:bipolar 88.9%:11.1% 87.3%:12.7% 92.7%:7.3%
First episode: 47.2%:52.8% 46.8%:53.2% 47.3%:52.7%
recurrence
Age (year) 51.9� 16.1 46.4� 14.6 47.0� 14.6
Before treatment 27.0� 2.1 27.3� 2.2 27.4� 2.7
HAM-D
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DISCUSSION

It is important to evaluate the characteristics of each
antidepressant. The period of the onset of action of
fluvoxamine, paroxetine and milnacipran is reported
in this study. In providing antidepressant treatment it
is important to determine whether the regimen should
be altered after several weeks. This problem can be
answered by a study of the onset of action.

In this study, fluvoxamine, paroxetine and milnaci-
pran were similarly effective for depression at the
end of the 10-week period. However, regarding the
responders, the cumulative percentage of responder
patients receiving milnacipran reached over 80% after
4 weeks, while it did reach this level for fluvoxamine
and paroxetine until after 6 weeks. The onset of action
of milnacipran was faster than that of fluvoxamine and
paroxetine.

During the past few years, some investigators have
studied the onset of action of antidepressant medica-
tion. Stassen et al. (1994) found that 70% of sub-
jects who showed an improvement of at least 20% at
10 days reached the conventional 50% symptom
reduction responder criteria at 4 weeks. Quitkin et al.
(1996) investigated at what point a patient is not likely
to receive any further benefit from the current anti-
depressant and should be switched to another medi-
cation. They recommended that patients who are
tolerant of an adequate dose but whose conditions

have not been even minimally improved by the end
of 4 weeks should have their treatment regimen
altered.

On the basis of our findings, we recommend that if a
patient does not show a response within 4 weeks of
milnacipran therapy, and within 6 weeks of fluvoxa-
mine and paroxetine therapy, the treatment regimen
should be altered.

Clerc et al. (2001) reported that the response rate
for patients receiving milnacipran was greater than
that for SSRIs. However, some investigators have
reported no difference between milnacipran and
SSRIs (Fukuchi and Kanemoto, 2002) or that milnaci-
pran was less effective than SSRIs (Ansseau et al.,
1994). No conclusion was reached on the response
rate. Regarding the onset of action, the aforesaid
reports noted that milnacipran had a tendency toward
more rapid onset of action than SSRIs. In addition,
Feighner (1994) reported that venlafaxine as an SNRI
had a rapid onset of action. Although no conclusion
has been reached regarding the response rate, it is sup-
posed that milnacipran as an SNRI has a rapid onset of
action.

It seems that the dose range of fluvoxamine
(50–150 mg, average 88.9 mg) is low in this study.
This daily dose is the recommended treatment dose
in Japan. Recently, it was shown that a daily dose of
50–75 mg was significantly less effective than a daily
dose of 100–150 mg, and the initial dose of fluvoxa-
mine is low in Japan. On the other hand, it was shown
that the period of onset of action was at the end of
the 6-week period in both dose ranges. We suppose
that these characteristics are typical of fluvoxamine
(Morishita and Arita, 2003).

In this study, it was shown that the onset of action
of milnacipran was faster than that of fluvoxamine
and paroxetine. This clinical evaluation was a retro-
spective study, and so it did not have stricter criteria
and methods. According to the review of medical
records, there would be factors that would lead clini-
cians to have chosen either an SSRI or an SNRI. And
any psychotherapy would be apparent in the three
study groups. The treatment dose was increased if
the patients had less response to the start dose within
2 weeks. However, some limitations still remain. The
results may reflect differences in the speed of dose
escalation within each of the treatment groups. Tole-
rability may influence the results. There was no
placebo control group or randomized method. Al-
though these limitations should be investigated using
stricter methods in future studies, it seems that these
results should help guide clinicians in determining
the suitable duration of these antidepressants for

Figure 1. Cumulative responded percentage of patients showing
response to fluvoxamine, paroxetine, or milnacipran
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depression. This differentiation should be considered
as one of the characteristics of milnacipran, fluvoxa-
mine and paroxetine treatment for depression.
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