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A B STRA CT ! The sel e c t ive serotonin re u p take inhibitors (SSRI) are widely considered to
be the first choice for antidepressant therap y. T h ere is evidence from inpatient stu d i e s
dating to 1986, h o wever, s u ggesting that the tri cyclic antidepressant clomipra m i n e,
w h i ch inhibits re u p take of both serotonin and nore p i n e p h ri n e,may have gre a ter ef f i cacy
than some SSRIs for severe depression.There is controversy whether the newer, better tol-
era te d, and safer serotonin nore p i n e p h rine re u p take inhibitors (SNRI s ;ve n l a f a x i n e,
d u l oxe t i n e,andÑ in some countri e s Ñ m i l n ac i p ran and desvenlafaxine) are more ef f i ca-
cious than SSRI s .In ad d ressing this contro ver sy, this article first focuses on the limita-
tions of randomized controlled trials (RCTs ) ,including the factors that limi t their
s e n s i t iv i ty to detect differences between ac t ive antidepre s s a n t s ,and meta-analysis to
examine results of l a r ge sets of RCTs .Nex t , the results of RCTs and meta-analyses are
rev i ewe d. Although few indiv idual studies re p o rt significant differe n c e s ,m e ta - a n a l y s e s
c o n s i s tently suggest that venlafaxine may have gre a ter ef f i cacy than the SSRIs as a class.
The magnitude ofthis advantage is modest (i.e.,differences in remission rates of5Ð10%)
and no advantage has been demonstrated versus escitalopram.The advantage for duloxe-
tine versus sel e c ted SSRIs is limited to patients with more severe depression and the
RCTs are flawed by use of minimum therapeutic doses of S S RI s .No evidence of a n
ad va n ta ge is found in RCTs of m i l n ac i p ran versus SSRI s .E ven a modest difference in
a n t i d e p ressant ef f i cacy Ñ i f s u s tainedÑ may have important public health implica t i o n s
for the common,disabling condition ofdepression.Nevertheless,differences in tolerability
and cost also must be considered when choosing therap i e s .Ps ych o ph a rm a c o l o gy
B u ll e t i n . 2 0 0 8 ; 4 1 ( 2 ) : 5 8 - 8 5 .

I NTRODUCT ION

Within 5 years of the introduction of fluoxetine in late 1987, the selective
serotonin reuptake inhibitor (SSRI) class of antidepressants had supplanted the
tricyclic antidepressants (TCA) as the first-line pharmacotherapy for major
depressive disorder throughout much of the industrialized world. There is no
doubt that pharmaceutical marketing played a large role in the rapid ascendance
of the SSRI class (i.e., the TCAs were no longer patented drugs and, as such,
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were not marketed, whereas the SSRIs were vigorously promoted).
Nevertheless, the SSRIs had a number of real advantages over the
TCAs, including being easier to prescribe, better tolerated, and much
safer in overdose.1 Aside from cost, which is no longer an issue with the
availability of generic formulations for most of the SSRIs, another
potential advantage for the TCAs was greater efficacy in severe depres-
sion (see, for example, the early review by Potter et al.2). However, even
these data were inconsistent, with the only clear differences emerging
from studies of hospitalized patients utilizing tertiary amine TCAs such
as amitriptyline and clomipramine.3,4 In retrospect, given the high
prevalence of untreated depression in the early 1990s and the real lim-
itations of the TCAs (i.e., common side effects and potential lethality
in overdose), the remarkable commercial success of the SSRIs is not so
surprising.

Other medica t i ons introduced in the 1980s and 1990s offe red selected
advantages in com p a ri s on to the SSRI s . For example, b u p ro p i on , m i r-
t a za p i n e, n e f a zo d on e, and—outside of the United St a t e s — m o cl o b e m i d e
were associated with lower rates of sexual dysfunction, with mirtazap-
ine and nefazodone also offering more rapid relief of insomnia (see, for
example, Ref. 1). Among these medications, however, only bupropion
has gained widespread use in the United States and that, in part, reflects
the fact that it is commonly used as an adjunct or add-on therapy with
SSRIs. Moreover, there was less evidence to suggest that any of these
medications were more effective for treatment of depressed outpatients.

An alternate stra t e gy for drug deve l o pment focused on the so-ca ll e d
dual reuptake inhibitor hypothesis as a means to improve upon the effi-
ca cy profile of the SSRI s . I n t e rest in drugs that inhibited reuptake of both
s e ro t onin and nore p i n e ph rine was fueled in part by the findings of the
inpatient studies conducted by the Danish University Antidepressant
G roup (DUAG ) , in which cl om i p ramine—the on ly TCA that is a stron g
inhibitor of serotonin reuptake—was significantly more effective than
both citalopram5 and paroxetine.6 There was also evidence from both
animal7 and human8 studies to suggest that combining fluoxetine and
desipramine (a TCA that has strong effect on norepinephrine reuptake)
could yield additive effects at both neurochemical and clinical levels.
Several pharmaceutical companies therefore focused on development of
selective serotonin norepinephrine reuptake inhibitors (SNRIs), with
the aim of introducing antidepressants that conveyed the effica cy advan-
tage of clomipramine while offering a side effect profile more compara-
ble to an SSRI.

The first SNRI, an immediate release (IR) formulation of venlafaxine,
was introduced in the United States in 1994, and the SNRI class now
includes a more widely used extended release (ER) formulation of
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venlafaxine and the recently introduced metabolite drug, desvenlafaxine
succinate, as well as two structurally unrelated compounds: milnacipran
and duloxetine. Although milnacipran is not available in the United
States, it is one of the leading antidepressants in Japan and is available
in a number of European countries. This article will examine the evi-
dence from comparative studies testing the hypothesis that SNRI ther-
apy has greater antidepressant efficacy than SSRI, as represented by
higher response and remission rates. The article has two sections: the
first summarizes the methodological and statistical issues that impact
on the assessment of antidepressant effects and the second reviews the
evidence for—and against—the hypothesis that SNRIs are more effec-
tive than SSRIs.
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